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This Technical reference guide contains detailed technical information abou
the Option 11E, Option 11C, and Option 11C Mini systems. It includes s
things as:

• circuit cards information

• spares planning

• SDI ports information

• tones and cadences

• transmission parameters

• Meridian modular telephone sets

• M2250 attendant console
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&KDSWHU#4#²#0HPRU\/#6WRUDJH#DQG#&38#
FDSDFLW\

This chapter presents an outline of Real Time CPU capacity for the 
Option 11, Option 11E, Option 11C, and Option 11C Mini. In addition, it 
describes Option 11C and Option 11C Mini data storage, loading and 
restoring, as well as the unprotected and protected memory requiremen
features applicable to the these systems.

2SWLRQ#44&#DQG#2SWLRQ#44&#0LQL
GDWD#VWRUDJH/#ORDGLQJ/#DQG#UHVWRULQJ

For the Option 11C and Option 11C Mini, system and configuration data
both stored and loaded through the access of overlay programs 43 and 
The sequence of events where data is copied from one area to the next
depends on the status of the switch - new installation, software upgrade 
the purpose of the data transfer, such as to make a backup copy of the 
customer database.

Option 11C and Option 11C Mini software is stored in various areas of t
NTDK20 SSC and NTDK97 MSC respectively. In terms of customer dat
there are four possible areas where these records can be stored (Refer 
Figure 1):

• DRAM — stores and accesses the active version of customer recor
system data and overlay data

• Primary Flash drive c: — contains two copies of customer records 
(primary and backup records)
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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• Backup Flash drive z: — retains the true backup copy of the custom
database

• PCMCIA device a: or b: — if equipped, this 40 Mbyte device can sto
a complete backup copy of the customer database

'DWD#VWRUDJH
The Option 11C and 11C Mini data dump performed in LD 43, is the syste
method of backing up configuration data to its file storage devices. By 
invoking one of the several data dump commands in the overlay, the us
ensured that at least one backup copy of configuration data exists in a loc
other than DRAM (Refer to Table 1).

The effects of the LD 43 commands described above are be better illustr
by referring to Figure 1.

Note: Refer to the Option 11C Software Guides for a complete listing 
and description of LD 43 commands.

7DEOH#4
/'#76#GDWD#GXPS#FRPPDQGV#

&RPPDQG 'HVFULSWLRQ

%.2 &XVWRPHU#UHFRUGV#LQ#WKH#3ULPDU\#)ODVK#GULYH#DUH#FRSLHG#
WR#WKH#3&0&,$#GHYLFH1

('' &XVWRPHU#GDWD#LQ#'5$0#LV#ZULWWHQ#WR#WKH#3ULPDU\#DQG#
%DFNXS#IODVK#GULYHV#RQ#WKH#17'.53#66&#DQG#17'.<:#
06&1

(''#1%. &XVWRPHU#GDWD#LQ#'5$0#LV#ZULWWHQ#WR#WKH#3ULPDU\#DQG#
%DFNXS#IODVK#GULYHV#RQ#WKH#17'.53#66&#DQG#17'.<:#
06&1#+6DPH#DV#WKH#(''#FRPPDQG,1

6:3 $#VZDS#RU#H[FKDQJH#RI#GDWDEDVH#UHFRUGV#LV#FRPSOHWHG#
EHWZHHQ#WKH#3ULPDU\#)ODVK#GULYH¶V#PDLQ#DQG#VHFRQGDU\#
GDWDEDVHV#+5HIHU#WR#)LJXUH 4,1
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'DWD#VWRUDJH#RQ#WKH#17'.53#66&#DQG#17'.<:#06&

The Option 11C and Option 11C Mini offer one additional area of data 
storage that is truly external to the switch. This storage device can be an
IBM-type PC or Macintosh-type computer, by means of an 11C software
feature called “Customer Configuration Backup and Restore” (CCBR). 
Through the use of LD 143 and the CCBR feature, the user can transfer
customer records between the SSC or MSC’s Primary Flash drive to eithe
on-site or remote-computer system (Refer to Table 2 for a listing of CCB
commands supported in LD 143).
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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Note: Refer to the Option 11C Software Guides for a complete listing 
and description of LD 143 commands.

'DWD#ORDGLQJ
An Option 11C [Mini] “SYSLOAD” is a sequence of events whereby the 
switch loads and verifies system and customer records into the NTDK20
SSC’s or NTDK97 MSC’s active memory area, or DRAM. The flow of da
depends on the status of the software - new installation, software releas
upgrade, or a user-initiated sysload - or the commands initiated in either
LD 143, or the Install Setup Program.

Despite the various ways to initiate a Sysload, the flow of data generally
follows the path described below (Refer to Figure 2 for a graphical 
illustration):

1 The Option 11C [Mini] searches for customer records in the Primary
Flash drive. If the files are located and verified, data is loaded into th
NTDK20 SSC’s or NTDK97 MSC’s DRAM.

7DEOH#5
/'#476#&&%5#FRPPDQGV

&RPPDQG 'HVFULSWLRQ

;%. &XVWRPHU#GDWDEDVH#UHFRUGV#LQ#WKH#3ULPDU\#)ODVK#GULYH#
DUH#EDFNHG#XS#WR#DQ#H[WHUQDO#FRPSXWHU#KDUG0GULYH1

;57 &XVWRPHU#GDWDEDVH#UHFRUGV#DUH#UHVWRUHG#IURP#DQ#
H[WHUQDO#FRPSXWHU#KDUG0GULYH#WR#WKH#%DFNXS#)ODVK#GULYH#
DQG#RQ#WKH#17'.53#66&#DQG#17'.<:#06&1

;95 &XVWRPHU#ILOHV#VWRUHG#RQ#DQ#H[WHUQDO#FRPSXWHU#DUH#
YHULILHG#IRU#YDOLGLW\#DQG#LQWHJULW\#ZLWK#UHFRUGV#LQ#WKH#
%DFNXS#)ODVK#GULYH1

;6/ 7KH#2SWLRQ#44&#RU#2SWLRQ#44&#0LQL#LV#UHPRWHO\#
³V\VORDGHG´#ZLWK#FXVWRPHU#UHFRUGV#VWRUHG#LQ#WKH#3ULPDU\#
)ODVK#GULYH1
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2 If the records are corrupt or cannot be found in the Primary Flash dr
the system searches the Backup Flash drive. If the customer record
located and verified, the Option 11C [Mini] loads the data into DRAM

3 If the customer records cannot be located in the Backup Flash drive
Option 11C [Mini] automatically searches the PCMCIA drive. If 
customer records are located and verified, data is loaded into DRAM

4 If the customer records cannot be located in the PCMCIA drive, the 
Option 11C [Mini] searches the Primary Flash drive for the seconda
backup (.bak) file. If the customer records are located and verified, d
is loaded into DRAM.

)LJXUH#5
)ORZ#RI#GDWD#GXULQJ#DQ#2SWLRQ#44&#RU#2SWLRQ#44&#0LQL#6\VORDG
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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6\VORDG#DQG#D#QHZ#2SWLRQ#44&#RU#2SWLRQ#44&#0LQL#LQVWDOODWLRQ
Software for new Option 11C [Mini] systems is delivered on a 
pre-programmed Software Daughterboard for the Option 11C, or directly
the MSC for the Option 11C Mini. Once this hardware is installed and th
system is powered up (SYSLOAD), the Install Setup and Loader progra
(LD 143) is automatically invoked. This program is menu driven and ass
in loading the software into the system.

'DWD#UHVWRULQJ
In the unlikely event configuration data becomes corrupted, a backup cop
the current database can be restored to the Option 11C [Mini]. There are
possible areas of where a backup of configuration data can be restored 
— the secondary primary database, the backup flash drive, the PCMCIA
drive, or an external computer hard-drive. (Refer to Table 2 for a descrip
of the commands used to restore backup data to the Option 11C [Mini].)

7DEOH#6
&RPPDQGV#XVHG#WR#UHVWRUH#GDWD#WR#WKH#2SWLRQ#44&#DQG#2SWLRQ#44&#0LQL

&RPPDQG 2YHUOD\ 'HVFULSWLRQ

6:3
+VHH#QRWH,

76 6HFRQGDU\#SULPDU\#ILOHV#DUH#³VZDSSHG´#ZLWK#WKH#FRQWHQWV#RI#
WKH#SULPDU\#IODVK#GULYH#+5HIHU#WR#GDWDEDVH1EDN#LQ#)LJXUH 5,1

5(6# 76 5HVWRUH#ILOHV#WR#WKH#SULPDU\#IODVK#GULYH#IURP#WKH#3&0&,$#
GULYH1

5,% 76 5HVWRUHV#WKH#PLVVLQJ#ILOHV#LQ#SULPDU\#IODVK#GULYH#IURP#WKH#
LQWHUQDO#EDFNXS#GULYH1

;57 476 &XVWRPHU#GDWDEDVH#UHFRUGV#DUH#UHVWRUHG#IURP#DQ#H[WHUQDO#
FRPSXWHU#KDUG0GULYH#WR#WKH#3ULPDU\#DQG#%DFNXS#)ODVK#GULYHV#
RQ#WKH#17'.53#66&#RU#17'.<:#06&1

1RWH= 7KH#6:3#FRPPDQG#LQ#/'#76#GRHV#QRW#³UHVWRUH´#GDWD#WR#WKH#SULPDU\#IODVK#GULYH=#LW#VZDSV#RU#UHSODFHV#
WKH#FRQWHQWV#RI#WKH#SULPDU\#GULYH#ZLWK#WKH#GDWD#VWRUHG#LQ#WKH#SULPDU\#GULYH¶V#VHFRQGDU\#GDWDEDVH1
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When an Option 11C or Option 11C Mini system is initially installed, 
customer data must be entered into the overlay programs. Telephones, 
example, must be assigned features on their keys to allow them to funct
properly.

However, the NTDK97, or the Software Daughterboard on the NTDK20, c
be pre-programmed with customer data. If you load pre-programmed da
into the system during installation, some overlay entries will be automatic
configured on the telephones. For example, you can choose a telephone
model that has predetermined feature and key assignments and a preas
class of service. This can be a significant time-saver if you have to prog
numerous types of telephone models.

Pre-programmed data is not mandatory for software installation. In fact, 
NTDK97, or the Software Daughterboard on the NTDK20, can be 
programmed with the minimum number of files to allow the Option 11C 
[Mini] to operate.

During start-up, the Software Installation Program is automatically invok
The Option 11C Mini or Option 11C loads system data from the NTDK97,
the Software Daughterboard on the NTDK20 respectively, and prompts 
user for a variety of information, including the time and date, type of 
installation, feature set required, and type of database. At this point, if the 
selects any response other than “Default database,” pre-programmed dat
not be loaded on the system

Pre-programmed data cannot be removed from the Option 11C [Mini] sys
once it is loaded into the system. However, pre-programmed data can b
bypassed during first-time system installations.

Note: The pre-programmed data on the Option 11C [Mini] system c
provide an effective starting point for programming telephone and tru
information. Before bypassing the option of loading pre-programmed
data, take the time to determine whether the default data can be use
this site.
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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&RPSRQHQWV#RI#SUH0SURJUDPPHG#GDWD
The following items are pre-programmed in the Default database on the
Option 11C Software Daughterboard:

• Model telephones

• Trunk route data and model trunks

• Numbering plan

• SDI ports

• Tone and digit switch

0RGHO#WHOHSKRQHV
A model telephone can be thought of as a default set of features and cla
service assigned to a telephone. 

Telephone models simplify telephone installation. During telephone 
activation, the telephone prompts you to accept a default model. If a mod
chosen, all keys are automatically assigned a feature and no further key
programming is required. (The extension number is also predefined using
default numbering plan.)

If you do not want to accept the default model, you can create other mo
by following the procedures in Appendix B of the Option 11C Installation 
Guide or Appendix E of the Option 11C Mini Planning and Installation 
Guide.

Note: Off-Premise Station (OPS) telephones do not have their own 
telephone models. You can, however, create OPS models by entering
in response to the CDEN prompt in LD 10.

7UXQN#URXWH#GDWD#DQG#PRGHO#WUXQNV
Pre-programmed trunk routes and trunk models simplify trunk installatio
procedures. A pre-programmed trunk route supports a certain trunk type
a default access code, and must be assigned a trunk model. A trunk mo
supports a certain card type, trunk type, and signalling arrangement.
886063440433 6WDQGDUG#43133 -XO\#4<<<
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Trunk models are assigned to default trunk routes using the administrati
telephone. You can create other models by following the procedures in 
Appendix B of the Option 11C Installation Guide or Appendix E of the 
Option 11C Mini Planning and Installation Guide.

1XPEHULQJ#SODQ
The pre-programmed numbering plan automatically assigns default exten
numbers to the following (this list may not be representative of all countri

• Local extension numbers

• Attendant extension

• Night number

• ACD queues

• Meridian Mail extensions

• Call park extensions

If the default numbering plan does not suit this system’s needs, you can
change it using the procedures Appendix B of the Option 11C Installation 
Guide or Appendix E of the Option 11C Mini Planning and Installation 
Guide.

6',#SRUWV
There are a minimum of three pre-programmed SDI ports on Option 11C
[Mini] systems. The NTDK20 SSC or NTDK97 MSC provides TTY ports 
1, and 2. All three SDI interfaces can be used as either modem or mainten
ports for TTY terminals.

7RQH#VHUYLFHV
The SSC/MSC provides 30 channels of tone and cadence transmission 
system.

The SSC/MSC also provides tone detection. Units 0-7 can be configured
support DTR/XTD. Units 8-15 can also be configured to support DTR/XT

Optionally, units 8-11 can be configured to support other tone detection 
functions in lieu of DTR/XTD on units 8-15. These other tone functions 
include one of MFC/MFE/MFK5/MFK6/MFR. 
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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nd 
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LD 56 contains default tables used for tone and cadence generation.

%HQHILWV#RI#SUH0SURJUDPPHG#GDWD
The main benefit of pre-programmed data is that it simplifies installation a
activation procedures. Table 4 compares how a task would be performe
using pre-programmed data and how it would be performed without 
pre-programmed data.

3UH0FRQILJXUHG#7'62'75#GDWD

7'6#ORRS &KDQQHOV#4063

'75#RU#;7' &DUG#3/#XQLWV#30:

7DEOH#7
%HQHILWV#RI#SUH0SURJUDPPHG#GDWD

7DVN 7DVN#SHUIRUPHG#XVLQJ#
SUH0SURJUDPPHG#GDWD

7DVN#SHUIRUPHG#ZLWKRXW#XVLQJ#
SUH0SURJUDPPHG#GDWD

$FWLYDWLQJ#
WHOHSKRQHV

3OXJ#WHOHSKRQH#LQWR#VRFNHW/#OLIW#
KDQGVHW/#FKRRVH#PRGHO/#
FKRRVH#H[WHQVLRQ

(QWHU#/'#43#RU#44/#HQWHU#WHOHSKRQH#W\SH/#
VSHFLI\#71/#DVVLJQ#FODVV#RI#VHUYLFH/#DVVLJQ#D#
IHDWXUH#WR#HDFK#NH\#RQ#WHOHSKRQH1
/'#43#KDV#DSSUR[LPDWHO\#453#SURPSWV
/'#44#KDV#DSSUR[LPDWHO\#493#SURPSWV

$FWLYDWLQJ#WUXQNV 8VH#WKH#DGPLQLVWUDWLRQ#PHQX#WR#
DGG#D#WUXQN=
�#HQWHU#D#URXWH#DFFHVV#FRGH
�#HQWHU#D#71
�#HQWHU#D#WUXQN#PRGHO

(QWHU#/'#49/#HQWHU#WUXQN#W\SH/#DFFHVV#FRGH/#
VLJQDOOLQJ#DUUDQJHPHQWV1
(QWHU#/'#47/#HQWHU#71/#URXWH#PHPEHU#
QXPEHU/#VLJQDOOLQJ#DUUDQJHPHQWV/#FODVV#RI#
VHUYLFH/#DQG#VR#RQ1
/'#49#KDV#DSSUR[LPDWHO\#533#SURPSWV
/'#47#KDV#DSSUR[LPDWHO\#83#SURPSWV

(VWDEOLVKLQJ#D#
QXPEHULQJ#SODQ

1R#HIIRUW#UHTXLUHG1#'HIDXOW#
H[WHQVLRQ#QXPEHUV#EHFRPH#
DFWLYH#ZKHQ#WHOHSKRQHV#DUH#
DFWLYDWHG1#'HIDXOW#SODQ#LV#
VHTXHQWLDO1

$#QXPEHULQJ#SODQ#PXVW#EH#GHYHORSHG#WR#PDS#
71V#WR#'1V1#
886063440433 6WDQGDUG#43133 -XO\#4<<<
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6RIWZDUH#,QVWDOODWLRQ#SURJUDP#DQG#SUH0SURJUDPPHG#GDWD
The Software Installation program is automatically invoked when the ne
Option 11C or Option 11C Mini is started up (SYSLOAD). After successfu
responding to various prompts in the program, you are given the option 
selecting a database to be loaded.

Detailed information about the Software Installation program can be foun
the Option 11C [Mini Planning and] Installation Guide; used for first-time 
installations, the Upgrade Procedures document; used for upgrades from a
Option 11 or 11E to an Option 11C system.

5HPRYLQJ#SUH0SURJUDPPHG#GDWD
Pre-programmed data cannot be removed from the Option 11C or Option
Mini system once it is loaded into the system. However, pre-programme
data can be bypassed during first-time system installations.

During start-up, the Software Installation Program is automatically invok
The Option 11C [Mini] then loads system data from the Software 
Daughterboard, or MSC for the Option 11C Mini, and prompts the user fo
variety of information, including the time and date, type of installation, 
feature set required, and type of database. At this point, if the user select
response other than “Default database,” pre-programmed data will not b
loaded on the system

Note: The pre-programmed data on the Option 11C [Mini] system c
provide an effective starting point for programming telephone and tru
information. Before bypassing the option of loading pre-programmed
data, take the time to determine whether the default data can be use
this site.

&XVWRPHU#&RQILJXUDWLRQ#%DFNXS#DQG#5HVWRUH
The Customer Configuration Backup and Restore (CCBR) feature provid
the ability to store the configuration database of the Option 11 on an exte
hard-drive of an IBM-type PC or Macintosh-type computer.

The CCBR feature can be invoked on-site with the use of a modem 
eliminator, or remotely over a modem connection.
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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2SHUDWLRQV#SHUIRUPHG
The CCBR feature performs two different functions of safeguarding 
customer programmed data. The first involves storing the configuration 
database in the unlikely event of an system failure - such as a continuou
SYSLOAD or INI - or data corruption. To correct this problem, the backu
copy of the configuration database can be restored to the Option 11C or
Option 11C Mini.

The second function of the CCBR feature has to do with the role it plays
upgrading software from an Option 11 or 11E to an Option 11C system.
illustrate, if the CCBR feature is invoked in LD 43 of an Option 11 or 11E
its configuration data can be backed up on a hard-drive of an external 
computer. When the new Option 11C hardware is fully installed, and the
PCMCIA card is inserted in the System Core card, the backup copy of th
configuration data - stored on the computer - can be transferred back to
upgraded Option 11C system as part of the software upgrade process. 
Immediately upon download, the Option 11 or 11E database files will be
automatically converted to the Option 11C format.

Note: Whenever the CCBR feature is used, configuration data is alw
backed up to the primary flash drive. Prior to invoking the CCBR 
command, a data dump should be performed to ensure the primary 
database is current.

)LOH#WUDQVIHU#WLPH
Depending on the number of records in the configuration data base, it can
over 30 minutes to backup or restore data at a rate of 1200 bps. CCBR a
time can be significantly decreased using a 19200 baud modem: 19200 
is the maximum data transfer rate supported by the Option 11C or Option
Mini.

(TXLSPHQW#UHTXLUHPHQWV
&RPPXQLFDWLRQV#VRIWZDUH
Communications software compatible with XModem CRC protocol is 
required to operate the CCBR feature. This requirement applies to on-site
remote access.
886063440433 6WDQGDUG#43133 -XO\#4<<<
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2Q0VLWH#DFFHVV
On-site access to the Option 11C or Option 11C Mini system can be mad
directly connecting a computer to SDI port 0, 1, or 2.

Note: You will need to connect a modem eliminator between the SD
cable and the computer cable for on-site computer access.

5HPRWH#DFFHVV
Remote access to the Option 11C or Option 11C Mini is established by 
connecting SDI port 0, 1, or 2 on the SSC/MSC to an analog line (Centra
Office line) through an on-site modem. This will allow the computer to di
directly into the Option 11C or Option 11C Mini from a remote location.

Detailed information about the CCBR feature can be found in the Option 1 
Customer Configuration Backup and Restore Guide, NTP 553-3011-330.

5HDO#WLPH#&38#FDSDFLW\

Option 11 memory requirements are calculated using the following table

• Table 5 Resident Program Store

• Table 6 Unprotected data 

• Table 7 Protected data

5HOHDVH 0VHFV#RI#&38#IRU#3%;#&DOO
+(TXLYDOHQW#%DVLF#&DOO,

(TXLYDOHQW#%DVLF#,3(#&DOOV#SHU#
+RXU

491<3* 583 433:8

4;163+ 639 ;558

4;173+ 633 ;733

53139 66; :783

5314< 6:7 9:83

5413[ 6:7 9:83

5513[ 6:7 9:83
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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Record the memory requirements in Worksheets D and E in 
Chapter 2 — Provisioning.
886063440433 6WDQGDUG#43133 -XO\#4<<<
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6RIWZDUH#3URJUDP#VWRUH
5HVLGHQW#3URJUDP#VWRUH

The Resident Program store requirements are listed in Table 5.

7DEOH#8
5HVLGHQW#3URJUDP#6WRUH

3URJUDP#4357#ZRUGV# #4. 6WRUDJH#LQ#ZRUGV#

%DVLF#+%$6(,
5HDG2:ULWH#)LUPZDUH#
2YHUOD\

3
3

79#333

2SWLRQV#+237), 3

0XOWL#&XVWRPHU#+&867,
520#)LUPZDUH

3
;#333

7RWDO 87#333
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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'DWD#VWRUH#UHTXLUHPHQWV
8QSURWHFWHG#GDWD#UHTXLUHPHQWV

Table 6 lists the unprotected data store requirements per item in words.

7DEOH#9
8QSURWHFWHG#GDWD#VWRUH#UHTXLUHPHQWV

'DWD#6WRUH#E\#)HDWXUH
)L[HG#1XPEHU#RI#
4N#:RUGV#SHU#

,WHP

&DOFXODWHG#
QXPEHU#RI#
:RUGV#3HU#

,WHP

)L[HG#$GGUHVV#*OREDOV 556;< 0

8330W\SH#WHOHSKRQHV ;18 0

58330W\SH#WHOHSKRQHV ;18 0

6/04#VHWV#+QR#GLJLW#GLVSOD\, 53158 0

6/04#VHWV#+GLJLW#GLVSOD\, 55158 0

$GG0RQ#.2/#6WULSV 43 0

'DWD#6HUYLFH2906#$FFHVV#
71V

0 6HH#1RWH#43#RQ#
SDJH#5;

$QDORJ#7UXQNV 0 6HH#1RWH#4:#RQ#
SDJH#66

%5,#7UXQNV ;6 0

'7, ;5 0

-'02'7,5 8: 0

,6'1#35,235,52,6/ 0 6HH#1RWH#4;#RQ#
SDJH#67

$WWHQGDQW 464 0

&XVWRPHUV 567 0

&RQVROH#3UHVHQWDWLRQ#*URXS#
+&3*,#'DWD#%ORFN

5</#68 &&XVWRPHU/#
&&3*
886063440433 6WDQGDUG#43133 -XO\#4<<<
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7UXQN#5RXWHV 0 6HH#1RWH#4#RQ#
SDJH#54

1HWZRUN0/RFDWLRQ#&RGH 9< 0

5HPRWH#3HULSKHUDO#
(TXLSPHQW

<5 0

-XQFWRU#*URXSV 0 6HH#1RWH#4<#RQ#
SDJH#68

1HWZRUN#0HPRU\ 537; 0

3HULSKHUDO#6LJQDOLQJ 8< 0

6HFRQGDU\#7DSH 86< 0

0)#6HQGHU 8< 0

7HOHW\SH 0 6HH#1RWH#5#RQ#
SDJH#54

7RQH#DQG#'LJLW#6ZLWFK 8< 0

&RQIHUHQFH 499 0

'LJLWRQH#5HFHLYHUV 45 0

0)5#0#0)#5HFHLYHU 0 6HH#1RWH#53#RQ#
SDJH#68

7RQH#'HWHFW 45 0

/RZ#3ULRULW\#,QSXW#%XIIHUV#
+/3,%,
+IURP#QRWH#7,

7 6HH#1RWH#44#RQ#
SDJH#5<

+LJK#3ULRULW\#,QSXW#%XIIHUV#
++3,%,
+IURP#QRWH#7,

7 6HH#1RWH#44#RQ#
SDJH#5<

7DEOH#9
8QSURWHFWHG#GDWD#VWRUH#UHTXLUHPHQWV#+&RQWLQXHG,

'DWD#6WRUH#E\#)HDWXUH
)L[HG#1XPEHU#RI#
4N#:RUGV#SHU#

,WHP

&DOFXODWHG#
QXPEHU#RI#
:RUGV#3HU#

,WHP
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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3%;2% 7#[#3%;2% 6HH#1RWH#44#RQ#
SDJH#5<

%&62% 7#[#3&62% 6HH#1RWH#44#RQ#
SDJH#5<

$0/#+&6/, 0 6HH#1RWH#54#RQ#
SDJH#68

06'/ 45:6 0

$XWRPDWLF#&DOO#'LVWULEXWLRQ#
+$&',

0 6HH#1RWH#6#RQ#
SDJH#56

$&'#(QKDQFHPHQW 0 6HH#1RWH#;#RQ#
SDJH#5:

(61#&RPPXQLFDWLRQ#
0DQDJHPHQW#&HQWHU#
+&0$&,

683 0

1$562%$562&'3 0 6HH#1RWH#7#RQ#
SDJH#57

%*'#7HUPLQDO#7LPH 46 0

%*'2$:8#7UDIILF#%ORFN 683 0

&DOO#5HJLVWHU 494 6HH#1RWH#8#RQ#
SDJH#58

&DOO#3DUN 0 6HH#1RWH#9#RQ#
SDJH#5:

,QWHJUDWHG#0HVVDJH#6\VWHP#
/LQN#+,06,

49 6HH#1RWH#:#RQ#
SDJH#5:

$X[LOLDU\#3URFHVVRU#/LQN#
+$3/,

4:< 0

7DEOH#9
8QSURWHFWHG#GDWD#VWRUH#UHTXLUHPHQWV#+&RQWLQXHG,

'DWD#6WRUH#E\#)HDWXUH
)L[HG#1XPEHU#RI#
4N#:RUGV#SHU#

,WHP

&DOFXODWHG#
QXPEHU#RI#
:RUGV#3HU#

,WHP
886063440433 6WDQGDUG#43133 -XO\#4<<<
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$XWRPDWLF#7UXQN#
0DLQWHQDQFH#+$70,#
6FKHGXOH#%ORFN

0 1R#LPSDFW

$70#'DWD#%ORFN 0 1R#LPSDFW

'LJLWDO#7HOHSKRQHV 0 6HH#1RWH#<#RQ#
SDJH#5;

0XOWL07HQDQW 65 0

&RPPDQG#6WDWXV#/LQN#+&6/, +476#.#7;6,#[#
&/LQNV

0

%DFNJURXQG#7HUPLQDO ;< 0

'LVSOD\#0HVVDJHV 45 0

,6'1#%DVLF#5DWH#,QWHUIDFH#
+%5,,

6HH#1RWH#49#RQ#
SDJH#64

,6'1#3ULPDU\#5DWH#$FFHVV
+35$,

;4 0

7DEOH#9
8QSURWHFWHG#GDWD#VWRUH#UHTXLUHPHQWV#+&RQWLQXHG,

'DWD#6WRUH#E\#)HDWXUH
)L[HG#1XPEHU#RI#
4N#:RUGV#SHU#

,WHP

&DOFXODWHG#
QXPEHU#RI#
:RUGV#3HU#

,WHP
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH



3DJH#53#RI#7<; #&KDSWHU#4#²#0HPRU\/#6WRUDJH#DQG#&38#FDSDFLW\
2YHUOD\#'DWD#6SDFH 593 0

,6'1#6LJQDOOLQJ#/LQN#+,6/, ;4 0

(QKDQFHG#%XV\#/DPS#)LHOG#
+(%/),

0 6HH#1RWH#46#RQ#
SDJH#63

(QKDQFHG#1LJKW#6HUYLFH 4 0

3HULRGLF#3XOVH#0HWHULQJ#
+330,

0 6HH#1RWH#47#RQ#
SDJH#63

)OH[LEOH#)HDWXUH#&RGHV#
+))&,

6 0

*URXS#+XQW 4: 0

0RGHO#7HOHSKRQHV 0 6HH#1RWH#48#RQ#
SDJH#64

0RGHO#7UXQNV 0 6HH#1RWH#48#RQ#
SDJH#64

0#(QG#0

7DEOH#9
8QSURWHFWHG#GDWD#VWRUH#UHTXLUHPHQWV#+&RQWLQXHG,

'DWD#6WRUH#E\#)HDWXUH
)L[HG#1XPEHU#RI#
4N#:RUGV#SHU#

,WHP

&DOFXODWHG#
QXPEHU#RI#
:RUGV#3HU#

,WHP
886063440433 6WDQGDUG#43133 -XO\#4<<<
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1RWHV#WR#7DEOH 9
1RWH#4

The size of the trunk block is calculated from:

CT + w + x + y + z (words) where:

CT = 10

w = line block (see table below) 

x = 0 if the trunk belongs to a route which does not have CDR or has CD
with dialed digits

x = 9 if the trunk belongs to a route which has CDR with outpulse digits

y = 0 if the trunk belongs to a route which does not have the Timed Forc
Disconnect option

y = 5 if the trunk belongs to a route which has the Timed Forced Disconn
option 

z = 0 if the trunk does not have CNA defined

z = 4 if the trunk has CNA defined

1RWH#5
The size of a TTY block (in words) is calculated from:

7UXQN#
7\SHV 2WKHU 06

5$1 8 8

5/$ 48 47

$872921 69 69

$'0 4; 4;

,'$ 76 76

2WKHUV 5< 5<#+,QFOXGHV#,6$,
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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t + x,

where t = 2075 and 

x is defined in the following table:

,QSXW#%XII#'DWD 2XWSXW#4

&'5#/LQN 45;

+6#/LQN 45;#.#48

$3/#/LQN 45;#.#4:<#.#7

306#/LQN 45;#.#5

2WKHU 45;
886063440433 6WDQGDUG#43133 -XO\#4<<<
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1RWH#6
For ACD features, the following additional storage per system is require

K0 x [(K1 x CROUT) + (K2 x CPID) + (K3 x CDN) + CTM + (K4 + CRT) 
+ (K5 x CCUST)] + (K6 x DN) + (K7 x PID) + (K8 x DN)

Where the multiplication constants (Ki) are:

K0 = 0 if ACD-C package is not equipped

K0 = 1 If ACD-C package is equipped

K1 = 46

K2 = 14 If long report is selected

K2 = 42 If short report is selected

K3 = 80

K4 = 30

K5 = 240

K6 = 149

K7 = 29,

+ 2 for DN Expansion

+ 1 for ACD ACNT CODE

+ 1 for 500/2500 ACD set feature

K8 = 0 if priority agent package (PAGT) is not equipped

K8 = 32 for Option 11 with PAGT

And the variables represent the following:

CCUST = total number of customers with ACD-C package

CDN = total number of ACD DNs for ACD-C customers

CPID = total number of AGENT POSITIONs for ACD-C customers

CROUT = total number of ACD routes in ACD-C customers

CTM = total number of TRUNK members in CROUT
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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s (on 
DN = total number of ACD DNs (for system)

PID = total number of AGENT POSITIONs (for the system)

CRT = total number of ACD CRTs

1RWH#7
If the NTRF package is equipped, the unprotected data store requirement
a per customer basis) for NARS/BARS/CDP are as follows:

COS = TRAFSIZE + RLSIZE + NCOSIZE + QROUTSIZE

where:

QROUT = number of routes with either CBQ or OHQ

RL = number of route lists

NCOS = number of NCOS defined

,I#2+4#RU#0&%4#LV#
HTXLSSHG

,I#2+4#RU#0&%4#
QRW#HTXLSSHG

75$)6,=( 549 533

5/6,=(# 5#[#+78#[#5/, 5#[#+73#[#5/,

1&26,=(# 5#[#+43#[#1&26, 5#[#+9#[#1&26,

452876,=(# 5#[#+45#[#45287, 3
886063440433 6WDQGDUG#43133 -XO\#4<<<
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1RWH#8
The total number of Call Registers may not exceed 2048. The recommen
number of Call Registers is:

(T + 815)/33.8 + M + X + Y

where:

T = (A/2 x C x 1.42) - (M x L)

A = the total voice loop traffic in CCS

C = the call register factor
= 1
+ 0.037 if CDR Charge Account
+ 0.150 if NARS/BARS/CDP
+ 0.150 of FCBQ and OHQ
+ 0.033 if ACD RAN
+ 0.019 if Telset Messaging
+ 0.140 if Integrated Messaging System
+ 0.083 if Ring Again
+ 0.033 if Music Trunk
+ 0.067 if Call Park
+ 0.003 if New Flexible Code Restriction
+ 0.039 if ESN signalling
+ 0.000 if Stored Number Re-dial (negligible impact)

L = average CCS per ACD trunk

M = the number of ACD incoming trunks

X = 0 if no Network ACD (NACD)
= the number of ACD calls which overflow out of Source ACD DN
 on this node
=(# Source ACD DNs) x (average overflow from Source ACD DN

Y = 0 if no Network ACD (NACD)
= the number of ACD calls which overflow into Target ACD DNs
 in this node
= (# Target ACD DNs) x (average overflow into Target ACD DN

The averages for NACD overflow must be estimated, and should be 
engineered for peak periods.
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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Assumptions for Call Register Factors:

• The peak day traffic = 1.42 x ABSBH for business offices.

• All outgoing calls require authorization (worse case assumption).

• An additional call register is required for 20 seconds to hold the 
authorization code.

• Fifty percent of outgoing calls use the charge account feature (worse 
assumption).

• An additional call register is required for 20 seconds to hold the cha
account.

• The additional holding time of the call register for CDR purposes is 5
seconds.

• The average number of ports used in the multiple CDR ports feature

• A call register is required for each incoming ACD trunk.

• The intra-office ratio R = 0 (worse case assumption).

• The number of originating calls equals the number of terminating ca

• The blocking peak of the day traffic is P0.01.

• The average NARS/BARS call takes 20 seconds to dial and 20 seco
to complete outpulsing and delay for answer.

• The average holding time of a RAN is 15 seconds.

• The average Telset Message takes 6 seconds to dial and 20 secon
complete outpulsing and delay for answer.

• The average IMS call takes 8 seconds to dial, 15 seconds ringing an
seconds with message attendant. During the busy hour, 60 percent 
terminating calls are unanswered, of which 50 percent require IMS.

• A call register is required for active Ring Again call.

• Music Trunk holding time is 30 seconds.

• Average Call Park holding time is 1 minute.
886063440433 6WDQGDUG#43133 -XO\#4<<<



#&KDSWHU#4#²#0HPRU\/#6WRUDJH#DQG#&38#FDSDFLW\ 3DJH#5:#RI#7<;

s.

calls 
• Average holding time for New Flexible Code Restriction is 4 second

• ESN Signaling Feature holding time is 15 seconds and 25 percent of 
need the signaling feature.

1RWH#9
Size per item for Call Park:

k + ceiling (s/16), for UCALL_PARK_BLOCK

where,

s = number of System Park DN's per customer.

k = 6, size(UCALL_PARK_BLOCK) (6.0)

1RWH#:
IMS unprotected memory requirements are:

* (183 x N) words are already accounted for in Note 2.

1RWH#;
ACD Enhancement - an ACD-C customer (See Note 3 on page 23).

/,1.B24B7%/  49#ZRUGV

$3/B/,1.B'$7$  4:<#ZRUGV#[#1#-

48(8(B'$7$B%/2&  7#ZRUGV#[#1-

1  QXPEHU#RI#$3/#OLQNV#GHILQHG#LQ#
&)1#%ORFN

7RWDO#,06#8QSURWHFWHG#  +49#.#+4;6#[#1,,#ZRUGV
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH



3DJH#5;#RI#7<; #&KDSWHU#4#²#0HPRU\/#6WRUDJH#DQG#&38#FDSDFLW\

, or 
ned. 

 or 
1RWH#<
Unprotected data store (size in words) for digital telephone ports:

#AOM = Number of Add-on Modules

1RWH#43
The additional unprotected data store for a virtual terminal (DS access TN
VMS access TN) is dependent on the card to which the terminal is assig
The increment in words are as follows:

Where a preallocated card is one of the following: 0/1-0/7, 1/1-1/8, 2/1-2/8
3/8 on a Digital Line Interface (DLI) loop. (See Note 12 on page 29.)

9RLFH#RU#'DWD#3RUWV#
ZLWKRXW#'LJLW#'LVSOD\

92'#3RUWV#ZLWK#'LJLW#
'LVSOD\

05339 4; 53

0533; 4; 53

0533< 57158 59158

05349 59 5;

0534; 68158 6:158

05445 59158 5;158

05549 59#.#57#[#&$20 5;#.#57#[#&$20

0564: 74158 76158

05949 59#.#57#[#&$20 5;#.#57#[#&$20

06333 84158 86158

3UHDOORFDWHG#FDUG 2WKHUZLVH

'62906#$FFHVV#71= 48 49158
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#&KDSWHU#4#²#0HPRU\/#6WRUDJH#DQG#&38#FDSDFLW\ 3DJH#5<#RI#7<;

ge 
ffers 

ps 
1RWH#44
The size of Input/Output buffers is specified in “messages”. Each messa
uses 4 words of unprotected data store. The recommended size for I/O bu
is:

LPIB (Low Priority Input Buffers)=96 messages

HPIB (High Priority Input Buffers)=32 messages - single group 32 x # grou
- multi-group

PBXOB (Non-SL-1 Output Buffer)=160 messages

BCSOB (SL-1 Output Buffer)=160 messages

1RWH#45
The DCHI supports both 1.5 Mb PRI and 2.0 Mb PRI. 
Each DCHI consists of the following unprotected data blocks:

'&+B8B%/2&.#  93#ZRUGV

2XWSXW#5HTXHVW#%XIIHUV#  8#[#QXPEHU#RI#27%)V#
+/'#4:,

2XWSXW#%XIIHU  594#ZRUGV

,QSXW#%XIIHU  594#ZRUGV

8QSURWHFWHG#FDOO#UHIHUHQFH#
WDEOH

 5#.#0

8QSURWHFWHG#PHVVDJH#OLQN#
WDEOH

 4#.#0
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH



3DJH#63#RI#7<; #&KDSWHU#4#²#0HPRU\/#6WRUDJH#DQG#&38#FDSDFLW\

r 
 size 

s to 
M is computed for each DCHI, depending on Mode, as follows:

2Mb PRI only: unprotected data block = 91 words.

1RWH#46
The following applies to each customer:

• Two words are required in the attendant unprotected data block (pe
attendant console). This requirement is already accounted for in the
of the attendant data block.

• If EBLF (Enhanced Busy Lamp Fields) is on (LD 15), there is a bit 
required to indicate the busy or idle status of each DN. This amount
7 (16 bit) words per hundred groups defined.

1RWH#47
Total Unprotected data store per system is increased by the following:

(2 x CR) + (4 x BGD) + TRUNK + PPM_CARD + 4

where:

CR = number of Call Registers defined

BGD = number of background terminals

TRUNK = number of trunks

PPM_CARD = number of CO or E&M trunk card

35$#0RGH 0# 1&KDQ#[#>+LJKHVW#/RRS#,QWHUIDFH#,'+GHILQHG#LQ#
/'#4:#E\#35,#444#QQ,+]HUR#LI#QRW#GHILQHG,.#4#
+IRU#SULPDU\#FKDQQHOB.4#+LI#EDFNXS#FKDQQHO#LV#
RQ,

,6/#0RGH 0# PD[LPXP#QXPEHU#RI#,6/#WUXQNV#GHILQHG

6KDUHG#0RGH 0# WKH#VXP#RI#WKH#YDOXHV#IRU#35$#DQG#,6/#PRGH
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#&KDSWHU#4#²#0HPRU\/#6WRUDJH#DQG#&38#FDSDFLW\ 3DJH#64#RI#7<;

sic 
1RWH#48
Model telephones and trunks require card block components only.

Model trunks — average 5 words
Model telephones — average 2 words

1RWH#49
The following tables show unprotected memory requirements for ISDN Ba
Rate Interface.

Per System:

Per MISP:

)XQFWLRQ 0HPRU\#5HTXLUHPHQWV

0,63#LQSXW#EXIIHU 4:3#ZRUGV#SHU#V\VWHP

0,63#H[SHGLWHG#LQSXW#EXIIHU 45;#ZRUGV#SHU#V\VWHP

)XQFWLRQ 0HPRU\#5HTXLUHPHQWV

0,63#ORRS#EORFN 5:3#ZRUGV

0,63#RXWSXW#EXIIHU#+WUDQVPLW#UHFHLYH, 845#ZRUGV

0,63#H[SHGLWHG#RXWSXW#EXIIHU 65#ZRUGV

0,63#RXWSXW#UHTXHVW#EXIIHU :#ZRUGV

0,63#EORFN#GDWD#EORFN 636#ZRUGV

6RFNHW#,'#WDEOH 7;#ZRUGV

0HULGLDQ#4#H[SHGLWHG#UHFHLYH#EXIIHU 45;#ZRUGV

0HULGLDQ#4#UHFHLYH#EXIIHU 599#ZRUGV

0HULGLDQ#4#H[SHGLWHG#WUDQVPLW#EXIIHU 85;#ZRUGV

0,63#WUDIILF#DFFXPXODWLQJ#EORFN 7;#ZRUGV

0,63#WUDIILF#KROGLQJ#EORFN 7;#ZRUGV
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH



3DJH#65#RI#7<; #&KDSWHU#4#²#0HPRU\/#6WRUDJH#DQG#&38#FDSDFLW\
Per DSL:

Per BRSC:

Per Line Card:

)XQFWLRQ 0HPRU\#5HTXLUHPHQWV

5#71#OLQH#EORFNV 5#[#<#ZRUGV

66'#EORFN 43#ZRUGV

,QFRPLQJ#FDOO#UHIHUHQFH#WDEOH 66#ZRUGV

2XWJRLQJ#FDOO#UHIHUHQFH#WDEOH 66#ZRUGV

,QFRPLQJ#FDOO#UHI1#XVDJH#PDS 7#ZRUGV

2XWJRLQJ#FDOO#UHI1#XVDJH#PDS 7#ZRUGV

,QFRPLQJ#PHVVDJH#FDOO#UHJ1#WDEOH 66#ZRUGV

2XWJRLQJ#PHVVDJH#FDOO#UHJ1#WDEOH 66#ZRUGV

%5,#'6/#GDWD#EORFN 6#ZRUGV

)XQFWLRQ 0HPRU\#5HTXLUHPHQWV

%56&#GDWD#EORFN 7;#ZRUGV

0,63#WUDIILF#DFFXPXODWLQJ#EORFN 7;#ZRUGV

0,63#WUDIILF#KROGLQJ#EORFN 7;#ZRUGV

)XQFWLRQ 0HPRU\#5HTXLUHPHQWV

/,QH#FDUG 8#ZRUGV
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#&KDSWHU#4#²#0HPRU\/#6WRUDJH#DQG#&38#FDSDFLW\ 3DJH#66#RI#7<;
1RWH#4:
 The size of the trunk block is calculated from:

CT + x + y + z (words)

where, 9 average card block + 6 trunk timing block

CT = 15 words

x = (see the following table) --> line block

y = 9 CDR extension

z = 0 If the trunk belongs to a route which does not have the Timed 
Forced Disconnect option.

 = 6 If the trunk belongs to a route which has the Timed Forced
Disconnect option.

7UXQN#7\SH 0HPRU\#5HTXLUHPHQWV

5/$ 53#ZRUGV

$872921 97#ZRUGV

$'0 :5#ZRUGV

,'$#+'31, 98#ZRUGV

,'$#+'$66, 86#ZRUGV

27+(56 94#ZRUGV
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH



3DJH#67#RI#7<; #&KDSWHU#4#²#0HPRU\/#6WRUDJH#DQG#&38#FDSDFLW\
1RWH#4;
The DCH application supports both 1.5 Mbit PRI and 2.0 Mbit PRI2.

527 per system

197 + 2 x M

Where:

M  is computed as follows for each DCHI, depending on Mode:

PRA Mode:

If PRI is defined:

M = NChan * (nn + 1)

If PRI is NOT defined:

M = NChan * [1 (for primary channel) 
+ 1 (if backup channel is on)]

Where:

nn = Highest Loop Interface Id (defined in Ovl17 by PRI lll nn), and

NChan = 24 for PRI and 31 for PRI2.

ISL Mode:

M  = maximum number of ISL trunks defined.

Shared Mode:

M  is the sum of the values for PRA and ISL Mode.

PRI2 only: 

Unprotected data block = 68 words
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#&KDSWHU#4#²#0HPRU\/#6WRUDJH#DQG#&38#FDSDFLW\ 3DJH#68#RI#7<;
1RWH#4<
The size of the memory requirements needed for junctor groups are:

(N x (N - 1)/ 2) x 73

Where:

N = Number of junctor groups

1RWH#53
Memory requirement are calculated for MFR from:

7 x (# MFR Cards) + 3 x (# MFR Units)

1RWH#54
Memory requirements are calculated for AML from:

143 + 483 x (# Links(AML))
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH



3DJH#69#RI#7<; #&KDSWHU#4#²#0HPRU\/#6WRUDJH#DQG#&38#FDSDFLW\
3URWHFWHG#GDWD#UHTXLUHPHQWV

7DEOH#:
3URWHFWHG#GDWD#VWRUH#UHTXLUHPHQWV

'DWD#6WRUH#E\#)HDWXUH
)L[HG#1XPEHU#RI#
4N#:RUGV#SHU#

,WHP

&DOFXODWHG#
QXPEHU#RI#
:RUGV#3HU#

,WHP

)L[HG#$GGUHVV#JOREDOV <553 0

833#VHWV 0 6HH#1RWH#4#RQ#
SDJH#77

5833#VHWV 0 6HH#1RWH#4#RQ#
SDJH#77

6/04#VHWV 0 6HH#1RWH#85#RQ#
SDJH#9<

$ULHV#6HW 0 0

'HOWD04 0 6HH#1RWH#9;#RQ#
SDJH#:<

&RPSDFW045 0 6HH#1RWH#9<#RQ#
SDJH#:<

&RPSDFW04; 0 6HH#1RWH#:3#RQ#
SDJH#:<

6/07RXFK 0 6HH#1RWH#:4#RQ#
SDJH#:<

'HOWD0,, 0 6HH#1RWH#:5#RQ#
SDJH#:<

'62906#$FFHVV#71*V 0 6HH#1RWH#:6#RQ#
SDJH#:<

$GG0RQ#.H\#/DPS#6WULQJV
+./6,

432UV 0

'629062$&&271V 0 6HH#1RWH#59#RQ#
SDJH#8<
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#&KDSWHU#4#²#0HPRU\/#6WRUDJH#DQG#&38#FDSDFLW\ 3DJH#6:#RI#7<;
7HPSODWH#+HDG#7DEOH 0 6HH#1RWH#86#RQ#
SDJH#:5

7HPSODWHV 0 6HH#1RWH#86#RQ#
SDJH#:5

7UXQNV 53 6HH#1RWH#4<#RQ#
SDJH#8:

$WWHQGDQW# 0 6HH#1RWH#5#RQ#
SDJH#79

$X[LOLDU\#&XVWRPHU 4;: 0

&XVWRPHUV 0 6HH#1RWH#67#RQ#
SDJH#95

&3*#/HYHO#6HUYLFHV 79 0

7UXQN#5RXWHV 0 6HH#1RWH#64#RQ#
SDJH#94

&RGH#5HVWULFWLRQ 84

1HZ#)OH[LEOH#&RGH#
5HVWULFWLRQ

0 6HH#1RWH#49#RQ#
SDJH#89

3HULSKHUDO#6LJQDOLQJ 63 0

1HWZRUN#0#53( :6 0

1HWZRUN#*URXS 65 0

1HWZRUN#/RF :: 0

1HWZRUN0#;3(& 43 0

7RQH#DQG#'LJLW#6ZLWFK 5 0

0)#6HQGHU 5 0

7DEOH#:
3URWHFWHG#GDWD#VWRUH#UHTXLUHPHQWV#+&RQWLQXHG,

'DWD#6WRUH#E\#)HDWXUH
)L[HG#1XPEHU#RI#
4N#:RUGV#SHU#

,WHP

&DOFXODWHG#
QXPEHU#RI#
:RUGV#3HU#

,WHP
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH



3DJH#6;#RI#7<; #&KDSWHU#4#²#0HPRU\/#6WRUDJH#DQG#&38#FDSDFLW\
&RQIHUHQFH 5 0

0)5*V 0 6HH#1RWH#89#RQ#
SDJH#:6

'LJLWRQH#5HFHLYHUV < 0

7RQH#'HWHFWRUV 0 6HH#1RWH#8:#RQ#
SDJH#:6

'/,2'7, 0 6HH#1RWH#8;#RQ#
SDJH#:6

'1#7UDQVODWRUV 0 6HH#1RWH#6#RQ#
SDJH#7:

6HULDO#'DWD#,QWHUIDFH +1#[#;, 0

$SSOLFDWLRQ#0RGXOH#/LQN +1#[#4;, 0

'LDO#,QWHUFRP#*URXS+',*,#
7UDQVODWRU

0 6HH#1RWH#7#RQ#
SDJH#7;

6SHHG#&DOO#0DVWHU#+HDG 0 6HH#1RWH#68#RQ#
SDJH#96

6SHHG#&DOO#+HDG#7DEOH 0 6HH#1RWH#47#RQ#
SDJH#88

6SHHG#&DOO#/LVW 0 6HH#1RWH#8#RQ#
SDJH#7<

&RQILJXUDWLRQ ;7 0

&RQILJXUDWLRQ#0#$X[1 445 0

%DVLF#$XWRPDWLF#5RXWH#
6HOHFWLRQ#+%$56,

0 6HH#1RWH#9#RQ#
SDJH#83

7DEOH#:
3URWHFWHG#GDWD#VWRUH#UHTXLUHPHQWV#+&RQWLQXHG,

'DWD#6WRUH#E\#)HDWXUH
)L[HG#1XPEHU#RI#
4N#:RUGV#SHU#

,WHP

&DOFXODWHG#
QXPEHU#RI#
:RUGV#3HU#

,WHP
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#&KDSWHU#4#²#0HPRU\/#6WRUDJH#DQG#&38#FDSDFLW\ 3DJH#6<#RI#7<;
)OH[LEOH#7RQHV#DQG#
&DGHQFHV#+)7&,

0 6HH#1RWH#6;#RQ#
SDJH#97

(QKDQFHG#)7&#+()7&, 0 6HH#1RWH#6<#RQ#
SDJH#97

1HWZRUN#$XWRPDWLF#5RXWH#
6HOHFWLRQ#+1$56,

0 6HH#1RWH#:#RQ#
SDJH#84

&RRUGLQDWHG#'LDOLQJ#3ODQ#
+&'3,

0 6HH#1RWH#;#RQ#
SDJH#86#DQG#
1RWH#87

$XWRPDWLF#&DOO#'LVWULEXWLRQ#
+$&',

0 6HH#1RWH#<#RQ#
SDJH#86

1HWZRUN#$&'#+1$&', 0 6HH#1RWH#73#RQ#
SDJH#97

*URXS#'1'#+'R#1RW#'LVWXUE, 0 6HH#1RWH#43#RQ#
SDJH#87

'LUHFW#,QZDUG#6\VWHP#
$FFHVV#+',6$,

0 6HH#1RWH#44#RQ#
SDJH#87

$XWKRULW\#&RGH 0 6HH#1RWH#45#RQ#
SDJH#87

&$6#0#0DLQ 3

&$6#0#5HPRWH 48 0

+LVWRU\#)LOH 0 6HH#1RWH#46#RQ#
SDJH#88

/RJLFDO#,22 0 6HH#1RWH#95#RQ#
SDJH#:8

3K\VLFDO#,22 0 6HH#1RWH#96#RQ#
SDJH#:8

7DEOH#:
3URWHFWHG#GDWD#VWRUH#UHTXLUHPHQWV#+&RQWLQXHG,

'DWD#6WRUH#E\#)HDWXUH
)L[HG#1XPEHU#RI#
4N#:RUGV#SHU#

,WHP

&DOFXODWHG#
QXPEHU#RI#
:RUGV#3HU#

,WHP
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH



3DJH#73#RI#7<; #&KDSWHU#4#²#0HPRU\/#6WRUDJH#DQG#&38#FDSDFLW\
&DOO#3DUN 0 6HH#1RWH#87#RQ#
SDJH#:5

,QWHJUDWHG#0HVVDJH#6\VWHP#
/LQN#+,06,

6:3 6HH#1RWH#48#RQ#
SDJH#89

1HZ#)OH[LEOH#&RGH#
5HVWULFWLRQ#+1)&5,

0 6HH#1RWH#49#RQ#
SDJH#89

6RIW#0HPRU\ 68 0

&RGH#6FUHHQLQJ 0 6HH#1RWH#4;#RQ#
SDJH#8:

0533<# 0 6HH#1RWH#53#RQ#
SDJH#8:

05445 0 6HH#1RWH#54#RQ#
SDJH#8;

0534; 0 6HH#1RWH#55#RQ#
SDJH#8;

06333 0 6HH#1RWH#56#RQ#
SDJH#8;

0564: 0 6HH#1RWH#5;#RQ#
SDJH#8<

05339 0 6HH#1RWH#7;#RQ#
SDJH#99

0533; 0 6HH#1RWH#7<#RQ#
SDJH#99

05549205949 0 6HH#1RWH#83#RQ#
SDJH#99

$GG0RQ#PRGXOHV 532UV 0

7DEOH#:
3URWHFWHG#GDWD#VWRUH#UHTXLUHPHQWV#+&RQWLQXHG,

'DWD#6WRUH#E\#)HDWXUH
)L[HG#1XPEHU#RI#
4N#:RUGV#SHU#

,WHP

&DOFXODWHG#
QXPEHU#RI#
:RUGV#3HU#

,WHP
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#&KDSWHU#4#²#0HPRU\/#6WRUDJH#DQG#&38#FDSDFLW\ 3DJH#74#RI#7<;
0XOWL0WHQDQW 6HH#1RWH#57#RQ#
SDJH#8;

$70#6FKHGXOH#%ORFN 0 6HH#1RWH#58#RQ#
SDJH#8<

'LJLWDO#/LQH#,QWHUIDFH#+'/,, 0 6HH#1RWH#4:#RQ#
SDJH#8:

(QKDQFHG#6HULDO#'DWD#
,QWHUIDFH#+(6',,

49#.#1#[#<
+1# #&#RI#SRUWV,

0

&RPPDQG#6WDWXV#/LQN#+&6/, 7 0

9DOXH#$GGHG#6HUYHU#+9$6, 49#.#1#+1# #&#RI#
VHUYHUV,

0

9$6#'6'1V 0 6HH#1RWH#5:#RQ#
SDJH#8<

,03 0 6HH#1RWH#97#RQ#
SDJH#:9

&DOO#3DUW\#1DPH#'LVSOD\#
+&31',

0 6HH#1RWH#5<#RQ#
SDJH#93

/LQH#/RDG#&RQWURO#+//&, 8 0

,6'1#%5,# 0 6HH#1RWH#84#RQ#
SDJH#99

,6'1#35$ 0 6HH#1RWH#63#RQ#
SDJH#94

,6'1#35$ 0 6HH#1RWH#65#RQ#
SDJH#95

,6'1#35,5 0 6HH#1RWH#8<#RQ#
SDJH#:6

7DEOH#:
3URWHFWHG#GDWD#VWRUH#UHTXLUHPHQWV#+&RQWLQXHG,

'DWD#6WRUH#E\#)HDWXUH
)L[HG#1XPEHU#RI#
4N#:RUGV#SHU#

,WHP

&DOFXODWHG#
QXPEHU#RI#
:RUGV#3HU#

,WHP
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH



3DJH#75#RI#7<; #&KDSWHU#4#²#0HPRU\/#6WRUDJH#DQG#&38#FDSDFLW\
,6'1#35,5 0 6HH#1RWH#93#RQ#
SDJH#:7

'7,4 0 6HH#1RWH#94#RQ#
SDJH#:8

$XWRPDWLF#:DNHXS#+$:8,#
&RXQW

5;; 0

,6'1#6LJQDOLQJ#/LQN#+,6/, 0 6HH#1RWH#66#RQ#
SDJH#95

(QKDQFHG#%XV\#/DPS#)LHOG#
+(%/),

0 6HH#1RWH#6:#RQ#
SDJH#96

%*'#$XWRPDWLF#7LPHG#-RE 0 6HH#1RWH#88#RQ#
SDJH#:6

3UHWUDQVODWLRQ 0 6HH#1RWH#69#RQ#
SDJH#96

/$3: 0 6HH#1RWH#98#RQ#
SDJH#::

1DPH#'LVSOD\#IRU#'06 0 6HH#1RWH#99#RQ#
SDJH#::

)*'#$1,#'DWDEDVH 0 6HH#1RWH#9:#RQ#
SDJH#:;

7DEOH#:
3URWHFWHG#GDWD#VWRUH#UHTXLUHPHQWV#+&RQWLQXHG,

'DWD#6WRUH#E\#)HDWXUH
)L[HG#1XPEHU#RI#
4N#:RUGV#SHU#

,WHP

&DOFXODWHG#
QXPEHU#RI#
:RUGV#3HU#

,WHP
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#&KDSWHU#4#²#0HPRU\/#6WRUDJH#DQG#&38#FDSDFLW\ 3DJH#76#RI#7<;
'LUHFW#,QZDUG#'LDOLQJ2'LUHFW#
2XWZDUG#'LDOLQJ
+','2'2',

4 0

7UXQN#%DUULQJ 0 6HH#1RWH#74#RQ#
SDJH#97

3HULRGLF#3XOVH#0HWHULQJ#
+330,

0 6HH#1RWH#75#RQ#
SDJH#97

)OH[LEOH#)HDWXUH#&RGH#+))&, 0 6HH#1RWH#76#RQ#
SDJH#98

1HWZRUN#$WWHQGDQW#&RQVROH#
6HUYLFH#

0 6HH#1RWH#77#RQ#
SDJH#98

*URXS#+XQW 43 0

$%&' 0 6HH#1RWH#78#RQ#
SDJH#98

0RGHO#7HOHSKRQHV 0 6HH#1RWH#79#RQ#
SDJH#98

0RGHO#7UXQNV 0 6HH#1RWH#7:#RQ#
SDJH#98

0#(QG#0

7DEOH#:
3URWHFWHG#GDWD#VWRUH#UHTXLUHPHQWV#+&RQWLQXHG,

'DWD#6WRUH#E\#)HDWXUH
)L[HG#1XPEHU#RI#
4N#:RUGV#SHU#

,WHP

&DOFXODWHG#
QXPEHU#RI#
:RUGV#3HU#

,WHP
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1RWHV#WR#7DEOH :
1RWH#4

The size of the protected line block for Analog (500/2500 type) telephone
determined from the following:

The key layout portion of the template requires (4 + nf)/rs where “nf” is t
number of features defined for the set, and “rs” is the number of sets sha
the same template.

In addition to the basic line block, each feature requires extra data spac
follows:

%DVLF#/LQH#%ORFN 43 ZRUGV

%DVLF#/LQH#%ORFN#+2'$6, 46 ZRUGV

&DUG#%ORFN#FRPSRQHQW 5# ZRUGV#+427#SFDUG#EORFN,

7DEOH#;
)HDWXUH#GDWD#VSDFH#UHTXLUHPHQWV

'1 ZRUGV ZRUGV

'LDO#,QWHUFRP#*URXS 5#ZRUGV ZRUG

6SHHG#&DOO#8VHU 4#ZRUG ZRUG

6\VWHP#6SHHG#&DOO#8VHU 4#ZRUG ZRUG

6SHHG#&DOO#&RQWUROOHU 4#ZRUG ZRUG

&DOO#)RUZDUG#1XPEHU# 409#ZRUGV#+7057#GLJLWV, ZRUGV#+7#0#57#GLJLWV,

&DOO#3DUN 5#ZRUGV ZRUGV

&)&7 5#ZRUGV ZRUGV

&)1$2+XQWLQJ#1XPEHU 7#ZRUGV ZRUGV

6WRUHG#1XPEHU#5HGLDO 40;#ZRUGV#+7#0#65#GLJLWV, ZRUGV#+7#0#65#GLJLWV,

0DQXDO#/LQH 5#ZRUGV ZRUGV

0HVVDJH#&HQWHU#'1 5#ZRUGV ZRUGV
886063440433 6WDQGDUG#43133 -XO\#4<<<
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+RW#/LQH#'1 5043#+ZRUGV+4#0#64#
GLJLWV,

ZRUGV#+4#0#64#GLJLWV,

7HQDQW#1XPEHU# 4#ZRUG ZRUG

,QWHUQDO#&DOO#)RUZDUG 4<#ZRUGV ZRUGV

/DVW#1XPEHU#5HGLDO 40;#ZRUGV ZRUGV

6&,2&&262506 5#ZRUGV ZRUG

$XWKFRGH 9057#ZRUGV ZRUGV

$XWRPDWLF#:DNH#8S 5#ZRUGV ZRUG

0HVVDJH#5HJLVWUDWLRQ 4#ZRUG ZRUG

&DOO#3DUW\#1DPH#'LVSOD\ 4#ZRUG#+LI#QDPH#LV#
GHILQHG#IRU#WKLV#'1,

ZRUG#+LI#QDPH#LV#
GHILQHG#IRU#WKLV#'1,

2IIKRRN#,QWHUGLJLW#,QGH[ 4#ZRUG ZRUG

3UH0WUDQVODWLRQ#
(QKDQFHPHQW

425#ZRUG#+IRU#588#FDOOLQJ#
JURXSV,

:RUG#+IRU#588#
FDOOLQJ#JURXSV,

&)&7# 5#ZRUGV ZRUGV

(+27#IHDWXUH 5043#ZRUGV ZRUGV

)$;6 4:#ZRUGV ZRUGV

))&#6&3#3$66 5#ZRUGV ZRUGV

$VVRFLDWH#6HW#+$67, 5#ZRUGV ZRUGV

()'2(+72#'1 7#ZRUGV ZRUGV

7DEOH#;#+&RQWLQXHG,
)HDWXUH#GDWD#VSDFH#UHTXLUHPHQWV

'1 ZRUGV ZRUGV
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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1RWH#5
The size of the protected line block for attendant telephones is determin
from the following:

In addition to the basic line block, each feature requires extra data spac
follows:

3ULPDU\#/LQH#%ORFN 538 ZRUGV

6HFRQGDU\#/LQH#%ORFN 9 ZRUGV

&DUG#%ORFN#&RPSRQHQW 7 ZRUGV#+5#[#427#SFDUG#EORFN,

$XWRGLDO#.H\ ; ZRUGV

3DJLQJ#.H\ 5 ZRUGV

6WRUH#1XPEHU#5HGLDO#.H\ ; ZRUGV
886063440433 6WDQGDUG#43133 -XO\#4<<<
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1RWH#6
The memory requirements for the Directory Number (DN) Translator are
shown in the table below. The memory requirements are formulated as a 
for which each row in the table describes an additive term; a term consis
of factor * item. Factors and items are represented by constants, variabl
descriptions and combinations of these. Units are words of protected da
store. 

7DEOH#<
'LUHFWRU\#1XPEHU#+'1,#GDWD#VSDFH#UHTXLUHPHQWV

)DFWRU )DFWRU#'HVFULSWLRQ ,WHP ,WHP#'HVFULSWLRQ

5 6 &#RI#GLIIHUHQW#'1*V#
DSSHDULQJ#RQ#
6/04283325833#VHWV

4 &#RI#DSSHDUDQFHV#RI#'1*V#
ZLWKLQ#6

45 VL]H+'1;%/2&., 6XP#
1*V

4.14.15.16.17.18.19=#
VHH#EHORZ

QXPEHU#RI#$&'#'1*V 5

QXPEHU#RI#$&'#'1*V 5#[#$, VL]H+$&'B,'B'1%/2&.,#[
&#$&'#SRVLWLRQ#LGV#LQ#HDFK#
$&'#'1

&#',6$#'1*V 5 VL]H+',6$B'1%/2&,

4 QXPEHU#RI#6\VWHP#3DUN#
'1*V

4 QXPEHU#RI#OLVWHG#'1*V

&#GHILQHG#'1*V 5

4 99 4#.#VL]H+$771B'1%/2&,

4 ,I#VSHFLDO#VHUYLFH#SUHIL[#
GHILQHG1

4

,I#VSHFLDO#VHUYLFH#SUHIL[#
GHILQHG1

6

2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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Where,

Nn = number of different sequence of the first n digits in the numbering p
(if DN is more than n digits).

1RWH#7
The equation for calculating the protected memory requirement for dial 
intercom data is shown in the table below. The memory requirements ar
formulated as a sum, for which each row in the table describes an additi
term consisting of factor * item. Factors and items are represented by 
constants, variable descriptions and combinations of these. Units are wo
of protected data store. 

4 ,I#56$1,#DFFHVV#FRGH#
GHILQHG1

44 VL]H+56$1,B%/.,1

4 ,I#&$6#KROG#'1#
GHILQHG1

5 4.VL]H+&$6B+2/'B'1%/
2&.,

4 ,I#&$6#KROG#'1#
GHILQHG1

5 4.VL]H+&$6B5/7B'1%/2&
.,1#

&#&'3#VWHHULQJ#FRGHV#
GHILQHG

6 VL]H+&'3B'$7$B%/2&.,

&#7HVWOLQH#'1*V 5 VL]H+767/,1(B'1%/.,

&#$&'#'1*V#GHILQHG 6 VL]H+$&'B'1%/2&.,

&#',*#JURXSV#GHILQHG 5 VL]H+',*B'$7$B%/.,

&#6/4#'1*V 5 VL]H+%&6B'1(175<,

7DEOH#<#+&RQWLQXHG,
'LUHFWRU\#1XPEHU#+'1,#GDWD#VSDFH#UHTXLUHPHQWV

)DFWRU )DFWRU#'HVFULSWLRQ ,WHP ,WHP#'HVFULSWLRQ
886063440433 6WDQGDUG#43133 -XO\#4<<<
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See Note 32 on page 62 for computation of DIG CPND Name Pointer Ta
Size.

1RWH#8
The size of a speed call list is:

((NB - 1) x 256) + (NBR x WE)

where:

NB and WE are calculated as described in Note 14 under the Speed Call
Head Table, and NBR is the remainder of the calculation to determine NB, 
which is:

NB = EL/EB

)DFWRU )DFWRU#
'HVFULSWLRQ ,WHP ,WHP#'HVFULSWLRQ

4 4#.#FRQILJXUHG#PD[#&#RI#
',*V#+29#48,

DFWXDO#&#RI#',*V#
FRQILJXUHG

5

DFWXDO#&#RI#',*V#
FRQILJXUHG

5#[#DYJ VL]H+',*B'$7$B%/.,#-#DYJ#
&#PHPEHUV#LQ#HDFK#',*
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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1RWH#9
The protected data store requirements for BARS (on a per customer bas
are:

BASIC_ESN + SUM + RL x (8 + 3 x RLE) + DME x (4 + I/4)
+ FCAS + SDRR x (3 + 2 x SDE) + ITGE

where:

BASIC_ESN = Size(ESN_DATA_BLOCK) +
Size(NCTL_DATA_BLOCK)

SUM = (Size(ESN_TRAN_BLOCK) x [(10 x (#digits (0-9)) x R) x N] -1
(10 x R) -1

Size(ESN_TRAN_BLOCK) = 11

Size(ESN_DATA_BLOCK) = 131

Size(NCTL_DATA_BLOCK) = 506

n = maximum level of tree (n>0)

R = the rate of digits equipped in each level of the tree (translator)

RL = number of route lists

RLE  = average number of route lists entries per route list

DME = number of distinct digit manipulation entries (including the defa
 0th entry)

I = average number of digits that must be inserted as part of digit
 manipulation

FCAS = (N + 1) + N(M + 1) + MN[4 + (100P + 15)/16]

where:

N = number of defined FCAS tables

M = average number of NPA codes per table

P = average number of the first digits in NXX codes

SCC = number of entries in the SCC table

SDRR  = number of supplemental digit restricted/recognized blocks
 defined for npa, nxx, loc, spn
886063440433 6WDQGDUG#43133 -XO\#4<<<
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SDE  = average number of SDRR entries for each SDRR block

ITGE  = 9 x ITEI, where ITEI is the number of Incoming Trunk Group
 Exclusion Index

This number is based on the assumption that the NPA/NXX translation t
is half full and distributed evenly. This should represent the typical case.
a more precise calculation, use the NARS formula.

1RWH#:
The protected data store requirements for NARS (on a per customer bas
are:

BASIC_ESN + SUM1 + SUM2 + SDRR x (3 + 2 x SDE) + 
RL x (8 + 3 x RLE) + DME x (4 + I/E) + LOC x 6 + FCAS + SCC + ITGE 
+ MDID

where:

BASIC_ESN = Size(ESN_DATA_BLOCK) + 
Size(NCTL_DATA_BLOCK)

Size(ESN_DATA_BLOCK) = 131

Size(NCTL_DATA_BLOCK) = 306

SUM1 = (SUM of network translator 1)

SUM2 = (SUM of network translator 2)

SUM = 11 x [(10 x R) x n] - 1
 (10 x R) - 1

n = maximum level of tree (n > 0)

R = the rate of digits equipped in each level of the tree (translator)

RL = number of route lists

RLE  = average number of route lists entries per route list

DME  = number of distinct digit manipulation entries (including the
 default 0th entry)
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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I  = average number of digits that must be inserted as part of digit
manipulation

LOC  = number of on-net or virtual locations

FCAS  = (N + 1) + N(M + 1) + MN[4 + (100P + 15)/16]

where:

N = number of defined FCAS tables

M = average number of NPA codes per table

P = average number of the first digits in NXX codes

SCC = number of entries in the SCC table

SDRR  = number of supplemental digit restricted/recognized blocks
 defined for npa, nxx, loc, spn

SDE = average number of SDRR entries for each SDRR block

ITGE  = 9 x ITEI, where ITEI is the number of Incoming Trunk Group
 Exclusion Index

MDID  = (2 x number of total office codes) + (2 x number of total DID 
ranges regardless of which office codes they belong to). A maxim
of 20 ranges of office codes can be defined per locations code. (T
is, one office code and 20 ranges, or 20 office codes and one ra
for each office code.)
886063440433 6WDQGDUG#43133 -XO\#4<<<
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1RWH#;
The protected data store requirements for CDP (on a per customer basis

BASIC_ESN + SC x 3 + RL x (8 + 3 x RLE) + DME x (3 + I/4)

where:

BASIC_ESN = Size(ESN_DATA_BLOCK) 
+ Size(NCTL_DATA_BLOCK)

Size(NCTL_DATA_BLOCK)  = 306

SC  = number of steering codes

RL  = average number of route lists

RLE  = average number of route lists entries per route

DME  = number of distinct digit manipulation entries

I  = average number of digits that must be inserted as part of digi
 manipulation

CDP steering Codes also occupy SL-1 DN tree spaces. This portion of d
store is calculated in DN tree formulas. (See Note 3).

1RWH#<
The ACD feature requires the following additional data store (total for 
system):

For ACD-C not equipped:

(K3 x DN) + (K4 x PID) + AID + (K5 x CUST)

For ACD-C equipped:

[K1 + (K2 x CCUST)] + (K3 x DN) + (K4 x PID) + AID + (K5 x CUST)

Where the multiplication constants (Ki) are:

K1 = 33 = Size (P_ACD_I_BLK)

K2 = 8 = Size (P_ACD_SCHED_BLK)

K3 = 72 = Size (P_ACD_BLOCK) (=53) + ptr to blk from ACD_L:IST (=1)
+ word offset (ACD_POS_TN) (=16)

K4 = 14 = Size (P_ACD_KEY_DATA) (=14) + store for ACD_POS_TN 
(=1)
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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K5 = 3 = header (ACD_LIST) (=1) + header (ACD_AGENT_ID_TBL) (=2

And the variables represent:

AID = total number of AGENT IDs (for the system)

CCUST = total number of customers with ACD-C package

CUST = total number of customers with ACD-C/D packages

DN = total number of ACD DNs (for the system)

PID = total number of AGENT POSITIONs (for the system)

1RWH#43
The protected store requirements for Group DND (on a per customer ba
are:

1 + G x (1 + 2 x M)

where:

G = number of groups

M  = number of members in each group (2 words per member)

1RWH#44
The protected store requirements for DISA (on a customer basis) are:

1 + (DN x 7) —> 1 + (DN x 7)

DN is the number of DISA DNs.

1RWH#45
The protected store requirements for Authorization Code (on a per custo
basis) are:

Size(AUTH_TABLE_BLOCK) + (A x (L/4 x 128)) + 64 
+ (B x [Size(AUTH_BLOCK) + (C x Size(RESOLUTION_BLOCK))])

where:

Size(AUTH_TABLE_BLOCK)  = 153 words

Size(AUTH_BLOCK) = 1018 words

Size (RESOLUTION_BLOCK) = 64 words

L  = digit length
886063440433 6WDQGDUG#43133 -XO\#4<<<
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:

T = total auth code

A = number of overflow blocks

B = number of auth blocks

C = number of resolution blocks per auth block

For L less than or greater than 7:

A = (T/128) + 1

B = 0

C = 0

For L less in the range of 4 - 7

A = (0.2 x T)/128 + 1

B = (0.8 x T)/1000 + 1

C = 8

1RWH#46
The History file buffer can be 1 - 64 K per customer option.

1RWH#47
For System Speed Call List Head Table the requirements are as follows

k + NB/4 + NB (Round NB/r up)

where:

K = 3, and includes:
SCLENTRYS_BLK (0.5)
SCHTBLKLNGTH (0.5)
SCLHTWD (1.0)
SCLENTRYS_LST, SCLNUMDIGITS, and SCLWORDS_ENTRY

(1.0)

NB = number of blocks = EL/EB (round up any remainder)

EL  = entries per list (given)

EB = entries per block, 256/WE (round up remainder)
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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WE = words per entry, DNS/4 (round up)

DNS = DN size (given)

1RWH#48
IMS protected memory requirements:

APP_SIZE_TBL = 10

MSG_SIZE_TBL = 20

LTN_TN_TBL = 255

LTN_LINK_TBL = 65

1RWH#49
If New Flexible Code Restriction (NFCR) is chosen for a customer, the 
following memory requirements are also needed:

• A 129 word block that contains:

— A 128 word table containing the pointers to the FRL block for ea
route

— A pointer to the tree root address table

• A table that contains the pointers to the NFCR trees. Its length will b
defined by the maximum number of trees (defined in the customer d
block)

• Four words will be required for each route that has defined FRL cod

• Storage for customer defined trees. Amount of memory used depend
the size of code restriction trees the customer has defined.

It is possible to calculate an upper bound for the amount of memory that a
is using by applying the following:

• The INIT condition occupies 14 words
886063440433 6WDQGDUG#43133 -XO\#4<<<
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• For each digit sequence after the INIT condition:

— if the digit sequence is greater than 1 digit, then memory required
digit sequence increases by 1.

— if the digit sequence has a count field, then memory required for
digit sequence increases by 1.

— if the digit sequence is from a BYPS, then memory required for di
sequence increases by 1.

1RWH#4:
DTI/DLI protected data store (in words) is comprised of:

PDD_BLOCK + (N x P_DTI_TSET_BLOCK) 
+ ((T + L) x local network data)
+ (L x (P_LOOP_DLI + preallocated card data))

= 18 + (N x 11) + ((T + L) x 70) + (L x (19 + 144))

where:

N = the number of Threshold telephones

T = the number of DTI loops

L  = the number of DLI loops

1RWH#4;
The size of the protected multiple office code screening line block is 
determined from the following:

• 2 words for each NXX code defined

• 2 words for each range defined (maximum 20 ranges per location co
80 words pds)

1RWH#4<
The trunk block size is 20 words with ODAS.

1RWH#53
Requirements for the voice/data port are the same as an SL-1 basic telep
except the key layout portion of the template requires 10 + (# of non-key
features)/ (# of telephones sharing the same template).
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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1RWH#54
Requirements for the voice/data port are the same as an SL-1 basic telep
except the key layout portion of the template requires 12 + (# of non-key
features)/ (# of telephones sharing the same template).

1RWH#55
Requirements for the voice/data port are the same as an SL-1 basic telep
except the key layout portion of the template requires 21 + (# of non-key
features)/ (# of telephones sharing the same template).

1RWH#56
Requirements for the voice/data port are the same as an SL-1 basic telep
except the key layout portion of the template requires 44 + (# of non-key
features)/ (# of telephones sharing the same template). For the M3000 d
port, requirements are the same as an SL-1 basic telephone.

1RWH#57
Protected data store required by the Multi-Tenant Service feature include
following:

1285 words per customer that enables Tenant Service:
= size (P_TENANT_PTRS) (=582)
+ size (TEN_CPG_ORDLS) (=256)
+ size (RTE_CPG_ORDLS) (=256)
+ size (CPG_DEFS) (=288)

 1285 1382

42 words per tenant access map
= size (ACCESS_ARRAY)

42 words per outgoing route access map
= size (ACCESS_ARRAY)
886063440433 6WDQGDUG#43133 -XO\#4<<<
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1RWH#58
The protected data store requirements for ATM schedule block are as foll

= 24 + ((9 x NC + 1) x NH) + 13 x AR

NC = number of customers

NH = number of hours to be scheduled

AR = number of routes schedules to be tested

1RWH#59
For all machine types, the additional protected data store for a virtual term
(DS, access TN, or VMS access TN) is exactly the same as for an SL-1
telephone, with one exception. For any of the two TN types, the Card Bl
Component is dependent on the card to which the terminal is assigned. 
component is 0 if the TN is on a pre-allocated card, and 1.5 words otherw
See Note 17.

1RWH#5:
Protected data store requirements per customer for VAS Data Services 
each customer having at least one DSDN) are:

DSDN_VAS_TBL + (DSDN_LIST x N)

=16 + (77 x N)

where:

N = the number of VAS having at least one DSDN is defined.

1RWH#5;
Requirements for the voice/data port are the same as an SL-1 basic telep
except the key layout portion of the template requires 34 + (# of non-key
features) / (# of telephones sharing the same template).

For the M2317 data port, requirements are the same as SL-1 basic telep
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1RWH#5<
Protected data store requirements for CPND per system in words is:

32 + (10 x C) + SP + (DIG_TBL_SIZE x DIG) + ((1 + n/2) x NA) + SL

where:

C = number of customers configured with CPND

SP = number of single appearance Analog (500/2500 type) DNs wi
name defined

DIG_TBL_SIZE  = 11 for 1 digit DIG groups, 101 for 2 digit DIG groups

DIG  = number of DIG groups

n = average name length

NA = number of names

SL = number of non-Analog (500/2500 type) DNs (including trunk 
routes, ACD, ATTN, and SL-1) with or without name defined.
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1RWH#63
Protected memory requirements for ISDN PRA are as follows:

Per system with DCHIs: P_DCH_TBL = 16 words
Per DCHI: P_DCH_BLOCK = 32 words

1RWH#64
The equation for calculating the protected memory required for trunk rou
is:

B + (X x 92)

where:

B = 256

X = number of routes actually defined

RD = 116 = size(P_ROUTE_DATA)

For each ISA route configured for any IFC, add 10 words for the 
ISA_SRVC_BLOCK

3URWHFWHG#FDOO#UHIHUHQFH#WDEOH=

,I#'&+,#LV#LQ#³35$´#PRGH 4#.#0#[#+&#RI#35,#RU#50E#35,#ORRSV#
FRQWUROOHG#E\#'&+,,

ZKHUH=
0# #57#IRU#35,/#DQG#64#IRU#50E#35,

,I#'&+,#LV#LQ#³,6/´#PRGH 4#.#+PD[LPXP#QXPEHU#RI#,6/#WUXQNV#
GHILQHG,

,I#'&+,#LV#LQ#³6+$5('´#
PRGH

4#.#+0#[#&#RI#35,250E#35,#ORRSV#
FRQWUROOHG#E\#'&+,,#.#+PD[LPXP#&#
RI#,6/#WUXQNV#GHILQHG,

ZKHUH=
0#.#57#IRU#35,#DQG#64#IRU#50E#35,
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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1RWH#65
A pointer has been added to fix memory. The name of the pointer is 
“ISA_SID_MTHPTR” and is set to nil when SID is not defined for ISDN 
routes.

A data block of 32 words is defined and accessed through the pointer if 
is defined for at least one ISDN route in the system. This data block cont
the pointer to SID tables for each customer. The structure mapping onto
data block is “ISA_CUSTID_TPTR”. 
(size (ISA_CUSTID_TPTR = 100))

A data block of 128 words is allocated to each customer if at least one r
is defined as having SID. The structure mapping onto this data block is 
“ISA_SID_RT_LIST”. The size of this data block is 512.

1RWH#66
Protected ISL trunk TN table = 1 + maximum number of ISL trunks defin

1RWH#67
The equation for calculating the protected memory requirements for custo
data is:

B + (X x (P + A))

where:

B = 320

X = number of customer groups actually defined

P = protected customer data = 255

A = auxiliary customer data = 59

If a background terminal is equipped, an additional auxiliary data block i
allocated which requires 43 words. This brings the total memory requirem
to 357 words.
886063440433 6WDQGDUG#43133 -XO\#4<<<
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1RWH#68
If the system is equipped with Speed Call package (66) and MSCL defin
by LD 17 as being greater than zero, the protected memory required for
SCL main header table is:

N + A

where:

N = # of header words

A = number of SCL as defined in LD 17 (MSCL), otherwise no protect
 storage is required.

1RWH#69
For each customer, an additional 256 words is needed for PREXL_SCLN
pool CDB (compool).

1RWH#6:
• A bit is required in the customer data block to indicate if EBLF is 

allowed/denied.

• A bit is required in the protected attendant block whether or not the 
ATTN console has CGM configured on the attendant console.

• Additional protected memory is required, depending on the system 
configuration, and is allocated only if EBLF is turned on.

Words required:

XX x ((ZZ - 3) x YY x 11)

where:

XX = number of customers who will have EBLF

YY = average number of hundreds group per customer

ZZ  = average DN length (4, 5, 6, 7)

• There are 104 words allocated in the fixed protected memory even i
EBLF is not being used.
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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1RWH#6;
Flexible Tones and Cadences (FTC):

FTC Pointers: 32 words

FTC tables: 187 x (# of FTC tables) (default = 1, others can b
allocated using LD 56)

1RWH#6<
Enhanced Flexible Tones and Cadences (EFTC)

MCAD pointers: 256 words

MCAD table 18 x (# of MCAD tables) (default = 15, others can 
allocated using LD 56)

1RWH#73
Network ACD has resulted in an increase of 7 words to the Protected AC
block (already accounted for in Note 9).

In addition, add 115 words per Source ACD-DN, as shown in the associ
target table {0,2}, and 174 words per target ACD-DN.

1RWH#74
The protected data store for TRUNK BARRING consists of two structure

TBAR_BLOCK 66 words

RCDT_BLOCK 3 + number of access restriction tables (ARTs)

1RWH#75
The total protected data store increases by the following amount per sys

(12 x BGD) + (5 x CUST) + (3 x ROUTE) + TRUNK

where:

BGD = number of background terminals

CUST = number of customers

ROUTE = number of trunk routes

TRUNK = number of trunks
886063440433 6WDQGDUG#43133 -XO\#4<<<
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1RWH#76
The protected data store for FFC consists of three structures:

1RWH#77
NAS has one protected data structure added:

1RWH#78
The protected data store for ABCD consists of two structures:

1RWH#79
Model telephones require the same protected memory as the correspon
telephone type.

1RWH#7:
Model trunks require the same protected memory as the corresponding t
type.

6WUXFWXUH#QDPH ,QFUHDVH#LQ#QXPEHU#RI#
ZRUGV

))&B'1;/B%/2&. 46

))&B*5+3B%/2&. 5

))&B(/.B3$66 6

6WUXFWXUH#QDPH ,QFUHDVH#LQ#QXPEHU#RI#
ZRUGV

1$6B6&+('B%/. 65#.#+6#[#VFKHGXOH#SHULRG,

6WUXFWXUH#QDPH ,QFUHDVH#LQ#QXPEHU#RI#
ZRUGV

$%&'+7 589

$%&''$7$%/2&. 453
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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1RWH#7;
Requirements for the voice/data port are the same as an SL-1 basic telep
except the key layout portion of the template requires 7 + (# of non-key 
features) / (# of telephones sharing the same template).

1RWH#7<
Requirements for the voice/data port are the same as an SL-1 basic telep
except the key layout portion of the template requires 9 + (# of non-key 
features) / (# of telephones sharing the same template).

1RWH#83
Requirements for the voice/data port are the same as an SL-1 basic telep
except the key layout portion of the template requires 17 + (# of non-key
features) / (# of telephones sharing the same template).

1RWH#84
The following table shows protected memory storage requirements for IS
BRI.

Per System:

HT + DATA * G + MT + BT 

where

HT  = 16 = size (P_BRI_PROT_HT)

DATA  = 5 = size (P_BRI_PROT_DATA)

G = # of groups

MT  = 128 = size (P_MSDL_MISP_TABLE)

BT = 96 = size (SYS_BRSC)

and

HT is BRI protocol group table

DATA is BRI protocol group data block

BT is system BRSC pointer table
886063440433 6WDQGDUG#43133 -XO\#4<<<



#&KDSWHU#4#²#0HPRU\/#6WRUDJH#DQG#&38#FDSDFLW\ 3DJH#9:#RI#7<;
LAPD Protocol:

LAPD protocol group master head ptr (P_BRI_PROTMHTPTR) = 

LAPD protocol group table (BRI_PROT_GRPTR[]) = 

LAPD protocol group data (P_BRI_PROT_DATA) = 5 

Per MISP: 

MLB + MMB + SID + PIO + IO

where

MLB  = 145 = size (PMISPLOOP_BLOCK)

MMB  = 50 = size (P_MSDLMISP_BLOCK)

SID = 49 = size (P_SOCKET_ID_TABLE)

PIO = 5 = size (PHY_MISP_IOBLK)

IO  = 259 = increase per MISP in size (IO_TABLE)

and

PIO is Physical IO block

IO is IO table

A typical large system will support about 5 MISPs.
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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Per DSL (Digital Subscriber Loop): 

BB + ODAS + CLS + DD + BD + USID + TB + TF

where

BB = 26 = size (PBCSBLOCK) digital set

ODAS = 3 = data services addend to PBCSBLOCK

CLS = 12 = CLS: EFD, HUNT, EHT @ 4w each

DD = 17 = size (P_BRI_DSL_DATA) (nonkey function)

BD = 40 = size (P_BRI_LTID_DATA) (nonkey function)

USID = 16 = size (P_BRI_USID_MAP)

TB = 15 = Template(base)

TF = 4 = Template(features): LTID, EFD, HUNT, EHT @ 4w each

Each MISP can control up to 4 line cards. Each line card can hold up to 
DSL's.

Per TSP (Terminal Service Profile): 

TSP + BRIDN * NDN

where

TSP = 76 = size (P_BRI_TSP_DATA)

BRIDN  = 7 = size (BRI_DNBLOCK)

NDN = # BRI DN's 

Each DSL can hold up to 16 TSP’s. Each TSP supports 8 physical sets a
logical units. 

Per BRSC (): (BRSC is a Release 19 innovation that increases the numbe
line cards served by one MISP from 4 to 120) 

BB

where

BB = 34 = size (P_BRSC_BLOCK)

Each MISP can control 8 BRSC cards. Each BRSC can control 15 line c
886063440433 6WDQGDUG#43133 -XO\#4<<<
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1RWH#85
The size of the protected line block for SL-1 sets is determined from the
following (size in SL-1 words):

The key layout portion of the template for the SL-1 basic set requires (4 +
number of key lamp strips * 10)/rs words where rs = the number of sets 
sharing the same template. For digital sets, the requirement is as follow

M2006 10 + (#of non-key features)/rs

M2008 10 + (#of non-key features)/rs

M2016 20 + (#of non-key features)/rs

M2216 20 + 30 x (#AOM) + (#of non-key features)/rs

M2616 20 + 30 x (#AOM) + (#of non-key features)/rs

where rs = the number of sets sharing the same template, and #AOM = 
number of add-on modules.

In addition to the basic line block requirement, each feature requires ext
data space as follows (sizes are in SL-1 words):

)HDWXUH 0HPRU\#5HTXLUHPHQWV

%DVLF#/LQH#%ORFN 54

%DVLF#/LQH#%ORFN#
+2'$6,

57

&DUG#%ORFN#&RPSRQHQW 5

7DEOH#43
6/04#IHDWXUH#GDWD#UHTXLUHPHQWV

)HDWXUH 0HPRU\#5HTXLUHPHQWV

$&'#$JHQW#.H\ 4

$&'#'LVSOD\#4XHXH#.H\ 5

$&'#,10&$//6#.H\ 44
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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$&'#,QWHUIORZ#.H\ 5

$&'#QLJKW#VHUYLFH#'1 5

$VVRFLDWH#6HW#+$67, 4

$XWKFRGH 9057

$XWRGLDO#.H\ 409

$XWRPDWLF#:DNHXS 5

&DOO#)RUZDUG#NH\ 409

&DOO#3DUN 5

&DOO#3DUW\#1DPH#'LVSOD\ 4

&)&7#IHDWXUH 5

&)1$#'1 7

&RQIHUHQFH#$XWRGLDO#.H\ 409

&RQIHUHQFH#KRWOLQH#NH\ 6043

&RQIHUHQFH#VSHHG#FDOO#NH\ 4

','#5RXWH#&RQWURO 4

',*#.H\ 5

'1#.H\ 5

()'#'1 7

(+7#'1 7

(QKDQFHG#+RW#/LQH#'1 5043

)$;6 4:

)ODVK#&DOO#.H\ 4

7DEOH#43#+&RQWLQXHG,
6/04#IHDWXUH#GDWD#UHTXLUHPHQWV

)HDWXUH 0HPRU\#5HTXLUHPHQWV
886063440433 6WDQGDUG#43133 -XO\#4<<<



#&KDSWHU#4#²#0HPRU\/#6WRUDJH#DQG#&38#FDSDFLW\ 3DJH#:4#RI#7<;
)ODVK#2YHUULGH#&DOO#.H\ 4

+RW#/LQH#'1 5043

+817#'1 7

,PPHGLDWH#&DOO#.H\ 4

/DVW#1XPEHU#5HGLDO 40;

0HVVDJH#&HQWHU#'1 5

0HVVDJH#5HJLVWUDWLRQ 4

1RWLILFDWLRQ#.H\ODPS 4

3DUN#.H\ 4

3UHWUDQVODWLRQ#(QKDQFHPHQW 425

3ULRULW\#&DOO#.H\ 4

3ULYDWH#&DOO#.H\ 5

6&,2&&262506 5

6LJQDO#.H\ 5

6SHHG#&DOO#&RQWUROOHU 4

6SHHG#&DOO#XVHU 4

6WRUHG#QXPEHU#UHGLDO 40;

7HQDQW#1XPEHU 4

7LPH#DQG#'DWH#.H\ 4

9RLFH#FDOO#.H\ 5

7DEOH#43#+&RQWLQXHG,
6/04#IHDWXUH#GDWD#UHTXLUHPHQWV

)HDWXUH 0HPRU\#5HTXLUHPHQWV
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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1RWH#86
The following calculation applies to Template memory requirements:

HDT + (# of templates)*(avg. template length)

Where:

HDT  = 4097 = size(TEMPLATE_HD_TBL)

1RWH#87
The protected data store requirements for Coordinated Dialing Plan (CD
(on a per-customer basis) are:

BASIC_ESN + SC x 3 + RL x (8 + 3 x RLE) + DME x (3 + I/4)

where,

BASIC_ESN = SIZE(ESN_DATA_BLOCK) +
SIZE(NCTL_DATA_BLOCK)

SIZE(ESN_DATA_BLOCK) = 131

SIZE(NCTL_DATA_BLOCK) = 506

SC = number of steering codes

RL  = the number of route lists

RLE  = the average number of route lists entries per route list

DME  = the number of distinct digit manipulation entries

I  = the average number of digits that must be inserted as part of digit 
manipulation

CDP Steering Codes also occupy SL-1 DN tree spaces. This portion of 
store is calculated in DN tree formula. (See NOTE 3)
886063440433 6WDQGDUG#43133 -XO\#4<<<
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1RWH#88
Protected data store for the BGD Automatic Timed Job feature:

= (for blocklength) + 13 * ATJE Words

Where:

 ATJE  = number of Automatic Timed Job Entries ranges from 1 to 12.

1RWH#89
Protected memory requirements for MFR's:

MFRs will use 7 words per card + 2 words per unit (up to 2 units per car

1RWH#8:
Protected memory requirements in words for Tone Detectors:

= size(PTDET_BLOCK) = 2 +1 word from TDET_LIST 

=3 * (# TDET's)

1RWH#8;
DTI/DLI protected data (in words) is comprised of:

PDD_BLOCK + (N x P_DTI_TSET_BLOCK)
+ (T + L) x local network data)
+ (L x (P_LOOP_DLI + preallocated card data))

= 21 + (N x 11) + ((T + L) x 70) + (L x (19 + 144))

Where:

N = the number of Threshold Sets

T = the number of DTI loops

L  = the number of DLI loops

1RWH#8<
For each PRI or PRI2 loop configured, add 7 words for the 
P_PRILP_BLOCK to the PTERM LOOP_BLOCK (=78)
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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1RWH#93
Protected memory requirements for DCH:

P_DCH_BLOCK =89 words

Protected call reference table:

= If DCH is in “PRA” mode:

1 + M words, where M is defined as follows:

If PRI is defined:

M = NChan * (nn + 1)

If PRI is NOT defined:

M = NChan * [1 (for primary channel) + 1 (if backup channel is on)]

Where:

nn = Highest Loop Interface Id (defined in Ovl17 by PRI lll nn), and

NChan = 24 for PRI and 31 for PRI2.

If DCH is in “ISL” mode:

1 + (maximum number of ISL trunks defined)

If DCH is in “SHARED” mode:

1 + (M* # of PRI/PRI2 loops controlled by DCH) + (maximum number of
ISL trunks defined)

where M=24 for PRI, and 31 for PRI2.
886063440433 6WDQGDUG#43133 -XO\#4<<<
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1RWH#94
The protected data store requirements for DTI2 is as follows:

1 DTI2_SYSTEM_DATA = 11 words

2 DTI2_SCAT_HT = 16 words 

3 DTI2_SCAT = 95 words

4 DTI2_PDCA_HT = 16 words

5 DTI2_PDCA = 10 words

1RWH#95
The logical applications are AML, DCH, and SDI.

logical master head table = 4 words

logical application head table for

SDI = 16 words

AML = 16 words

DCH = 64 words

Total (if all three applications are used) = 100 words

1RWH#96
Memory requirements for physical I/O table:

I/O polling table = 3 + (# of serial I/O devices) + (# of service loops)

In addition to the above, memory is also allocated for each existing phys
card for a service loop or serial I/O device as follows:

Service loops:

TDS = 4 MISP = 5 MSS = 4 XCT = 4PMON = 4

I/O Serial Devices:

ESDI, DCH, SDI, SDI2, SDI3, SDI4 = 7

MSDL = 13
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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1RWH#97
The protected data store requirement for the modem pools on a per route
(Modem Data Block):

1 + (1 * M)

Where:

M  = greatest member number in modem pool route

Other AMP data store requirements have been added to their respective
fields.
886063440433 6WDQGDUG#43133 -XO\#4<<<
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1RWH#98
Limited Access to Overlays (LAPW)

The number of words required to store protected data for this feature ca
range from 38 to 5950, as listed below:

Fixed Address Globals (already accounted for in the first table item):

Dynamically allocated storage per Limited Access Password (LAPW):

= 17 + # of tenants

The maximum number of Limited Access Passwords is 100.

1RWH#99
Protected data store for the Name Display DMS feature. Dynamically 
allocated per terminating number of a DMS number (= 3 words). 

3URWHFWHG#SRLQWHU#WR#WKH#PDLQ#/$3:#GDWD#VWUXFWXUH
+/$3:B'$7$B%/.,

4#ZRUG

³,QYDOLG#ORJLQ#WKUHVKROG´#DQG#³ORFN0RXW#WLPH´ 4#ZRUG

6\VWHP#GHILQHG#SDVVZRUGV#+3:'4#DQG#3:'5, 49#ZRUGV

3RUW#ORFN0RXW#LQIRUPDWLRQ#+10$;B180B27B77<6# #
49,

5#ZRUGV#SHU#
77<

$XGLW#WUDLO#+VL]H#RI#FRQILJXUHG#EXIIHU, 3#0#4333#ZRUGV

&RQILJXUHG#RSWLRQDO#GDWD 4#ZRUG

3DVVZRUG ;#ZRUGV

2YHUOD\#UHVWULFWLRQ#GDWD :#ZRUGV

&XVWRPHU#DQG#7HQDQW#UHVWULFWLRQ#GDWD#+4#ZRUG#SHU#
&XVWRPHU²7HQDQW,

3#0#65#ZRUGV

3RLQWHU#WR#SDVVZRUG#EORFN 4#ZRUG
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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1RWH#9:
FGD ANI database memory requirements: 

guide = ANI = xxx-xxx-xxxx (10 digits) = npa-nxx-sub

Up to 31 different ANI data blocks (tables) per SL-1 system could be 
configured in order to provide flexibility of ANI screening. Once an ANI da
block (table) is created:

ANI HEAD BLOCK (FGDANI_HEADER) (fixed size):

1 word + (contains master pointers to all the 31 ANI Datablocks in the 
system)

31 words (contains pointers to each of the 31 ANI datablocks)

NPA BLOCK (dynamically allocated by # of NPAs configured):

6 words (TRMT_INFO in NPA_BLK) + (3 words (NPATYPE) * (# NPAs 
configured for this ANI data block)); 

up to 160 NPAs can be configured in a NPA block

NXX HEAD BLOCK (Dynamically allocated by # of NXX blocks):

1 word + (3 words (HDBLKTYPE) * (# NXX blocks configured)); 

Up to 7 NXX blocks can be configured under one NPA block.

NXX BLOCKS (NXX_BLK) (Fixed size 255 words)

SUB HEAD BLOCK (Dynamically allocated by # of SUB blocks):

1 word + (3 words (SUBTYPE) * (# SUB blocks configured));

Up to 118 SUB blocks can be configured under one NXX block.

SUB BLOCKS (SUB_BLK) (Fixed size 256 words)
886063440433 6WDQGDUG#43133 -XO\#4<<<
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1RWH#9;
Requirements for voice/data port are the same as an SL-1 basic set (se
2) except the key layout portion of the template requires 10 + (# of non-k
features) / (# of sets) sharing the same template.

1RWH#9<
Requirements for voice/data port are the same as an SL-1 basic set (se
2) except the key layout portion of the template requires 12 + (# of non-k
features)/ (# of sets) sharing the same template.

1RWH#:3
Requirements for voice/data port are the same as an SL-1 basic set (se
2) except the key layout portion of the template requires 21 + (# of non-k
features)/ (# of sets) sharing the same template.

1RWH#:4
Requirements for voice/data port are the same as an SL-1 basic set (se
2) except the key layout portion of the template requires 44 + (# of non-k
features)/(# of sets) sharing the same template. For M3000 data port, 
requirements are the same as an SL- basic set (See Note 2 on page 46

1RWH#:5
Requirements for voice/data port are the same as an SL-1 basic set (see
2) except the key layout portion of the template requires 34 + (# of non-k
features) / (# of sets sharing the same template).

1RWH#:6
For all machine types, the additional protected data store for a virtual term
(DS, access TN, or VMS access TN) is exactly the same as for an SL-1
with one exception. For any of the two TN types, the Card Block Compon
is dependent on the shelf/card to which the terminal is assigned. The 
component is 0 if the TN is on a preallocated card, and size 
(PCARDBLOCK)/4 (=2) words otherwise. (The following shelf/cards are
preallocated: 0/1 - 0/7, 1/1 - 1/8, 2/1 - 2/8, or 3/8 on a DLI loop.) See Note
on page 57.
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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&KDSWHU#5#²#3URYLVLRQLQJ
,QWURGXFWLRQ

This chapter outlines the procedures required to determine equipment 
requirements. 

3URYLVLRQLQJ#D#QHZ#V\VWHP
Do the following steps to provision a new system:

Step 1:Define and forecast growth as described on page 82.

Step 2: Estimate CCS per terminal as described on page 83.

Step 3: Calculate number of trunks required as described on page 8

Step 4: Calculate line, trunk, and console load as described on page

Step 5: Calculate DTR requirements as described on page 90.

Step 6: Calculate total system load as described on page 93.

Step 7: Calculate number of loops required as described on page 93

Step 8: Calculate number of IPE cards required as described on pag

Step 9: Provision Conference/TDS loops as described on page 99.

Step 10: Calculate memory requirements as described on page 100

Step 11: Assign equipment and prepare equipment summary as
described on page 101.

Step 12: Calculate battery back-up time as described on page 102.
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The first step in provisioning a new system is to forecast the number of 
telephones required at two-year and five-year intervals.

The number of telephones required when the system is placed in service
(cutover) is determined by the customer. If the customer is unable to pro
a two-year and five-year growth forecast, then an estimate of annual 
personnel growth in percent is used to estimate the number of telephon
required at the two-year and five-year intervals.

Example

A customer has 180 employees and needs 100 telephones to meet the s
cutover. The customer projects an annual increase of 5 percent of emplo
based in future business expansion. The employee growth forecast is:

• 180 employees x 0.05 (percent growth) = 9

• 189 employees x 0.05 = 10 additional employees at 1 year

• 199 employees x 0.05 = 10 additional employees at 2 years

• 209 employees x 0.05 = 10 additional employees at 3 years

• 219 employees x 0.05 = 11 additional employees at 4 years

• 230 employees x 0.05 = 12 additional employees at 5 years

The ratio of telephones to employees is 100/180, which equals 0.556.

To determine the number of telephones required from cutover through a
five-year interval, the number of employees required at cutover, one, tw
three, four and five years is multiplied by the ratio of telephones to employ
(0.556).

• 180 employees x 0.556 = 100 telephones at cutover

• 189 employees x 0.556 = 105 telephones at 1 year

• 199 employees x 0.556 = 111 telephones at 2 years

• 209 employees x 0.556 = 116 telephones at 3 years

• 219 employees x 0.556 = 122 telephones at 4 years

• 230 employees x 0.556 = 128 telephones at 5 years
886063440433 6WDQGDUG#43133 -XO\#4<<<
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This customer requires 100 telephones at cutover, 111 telephones at tw
years, and 128 telephones at five years

Each DN assigned to a 500/2500 telephone requires a TN. Determine th
number of 500/2500 TNs required for each customer and enter this 
information in Worksheet A. Perform this calculation for cutover, two-yea
and five-year intervals.

(VWLPDWLQJ#&&6#SHU#WHUPLQDO
Estimate the station and trunk CCS per terminal (CCS/T) for the installat
of a system using any one of the following methods:

• comparative method

• manual calculation

• default method

&RPSDUDWLYH#PHWKRG
Select three existing systems which have a record of traffic study data. T
criteria for choosing comparative systems are:

• similar line size (+ 25 percent)

• similar business (such as bank, hospital, insurance, manufacturing)

• similar locality (urban or rural)

Once similar systems have been selected, their station, trunk, and intra C
are averaged. The averages are then applied to calculate trunk requirem
for the system being provisioned (see the example in Table 11).

7DEOH#44
([DPSOH#RI#VWDWLRQ/#WUXQN/#DQG#LQWUD#&&627#DYHUDJLQJ

&XVWRPHU#$ &XVWRPHU#% &XVWRPHU#& 7RWDO $YHUDJH

/LQH#VL]H 533 583 483 933 533

/LQH#&&627 7168 71:8 6183 45193 7153

7UXQN#&&627 5193 613 513 :193 5183

,QWUD#&&627 41:3 41:8 4183 71<8 4198
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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4.1
If only the trunk CCS/T is available, multiply the trunk CCS/T by 0.5 to 
determine the intra-CCS/T (assuming a normal traffic pattern of 33 perc
incoming calls, 33 percent outgoing calls, and 33 percent intra-system ca
The trunk CCS/T and intra CCS/T are then added to arrive at the line CC
(see the example in Table 12).

7DEOH#45
([DPSOH#RI#&&627#DYHUDJLQJ#ZKHQ#RQO\#WUXQN#&&627#LV#NQRZQ

The individual CCS/T per trunk group is not added to form the trunk CCS
The trunk CCS/T is the total trunk load divided by the total number of lin
at cutover.

From the preceding information, trunk CCS/T can be computed as follow

trunk CCS/T = total trunk load in CCS/ (number of lines) = 959/234 = 

Assuming a 33 percent intra-calling ratio:

intra CCS/T = 4.1 x 0.5 = 2.1, and

line CCS/T = 4.1 (trunk CCS/T) + 2.1 (intra CCS/T) = 6.2

7UXQN#W\SH 1XPEHU#RI#
WUXQNV

*UDGH#RI#
VHUYLFH /RDG#LQ#&&6 1XPEHU#

RI#WHUPV &&627

',' 49 3134 5<7 567 4153

&2 47 3135 59: 567 4147

7LH : 3138 44; 548 3187

3DJLQJ 5 43#&&62WUXQN 53 53: 313<

2XW#:$76 7 63#&&62WUXQN 453 54; 3187

); 5 63#&&62WUXQN 93 54; 315:

3ULYDWH#OLQH 7 53#&&62WUXQN ;3 7 53133

7RWDO=#<8< 7RWDO=#561:;
886063440433 6WDQGDUG#43133 -XO\#4<<<
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Normally, the customer can estimate the number of trunks required at cut
and specify the grade of service to be maintained at two-year and five-y
periods (see Table 13). (If not, use the comparative method described o
page 83.)

The number of trunks can be read from the appropriate trunking table to s
the estimated usage on the trunk group. The number of lines that are acce
the group at cutover are divided into the estimated usage. The result is 
CCS/T which can be used to estimate trunk requirements.

Example:

• Line CCS/T = 6.2

• Trunk CCS/T = 4.1

• 2 consoles = 30 CCS

7DEOH#46
([DPSOH#RI#PDQXDO#FDOFXODWLRQ#RI#&&627

&XWRYHU /LQH#&&6# #5:8#[#915# # 4:38
7UXQN#&&6# #5:8#[#714# # 445;
6XEWRWDO# # 5;66
&RQVROH#&&6# # 63

7RWDO#V\VWHP#ORDG# #5;96

5#\HDUV /LQH#&&6# #637#[#915# # 4;;8
7UXQN#&&6# #637#[#714# # 457:
6XEWRWDO# # 6465
&RQVROH#&&6# # 63

7RWDO#V\VWHP#ORDG# #6495

8#\HDUV /LQH#&&6# #685#[#915# # 54;6
7UXQN#&&6# #685#[#714# # 4777
6XEWRWDO# # 695:
&RQVROH#&&6# # 63

7RWDO#V\VWHP#ORDG# #698:
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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This method is used for each trunk group in the system, with the exceptio
small special services trunk groups (such as tie, WATS, and FX trunks).
Normally, the customer will tolerate a lesser grade of service on these tr
groups. Table 14 lists the estimated usage on special services trunks.

7DEOH#47
(VWLPDWHG#ORDG#SHU#WUXQN

'HIDXOW#PHWKRG
Studies conducted estimate that the average line CCS/T is never greate
5.5 in 90 percent of all businesses. If attempts to calculate the CCS/T us
the comparative method or the manual calculation are not successful, th
default of 5.5 line CCS/T can be used. 

The network line usage is determined by multiplying the number of lines
5.5 CCS/T. The total is then multiplied by two to incorporate the trunk 
CCS/T. However, when this method is used, the intra CCS/T is added tw
to the equation, and the result could be over provisioning if the intra CCS
is high. 

Another difficulty experienced with this method is the inability to forecas
individual trunk groups. The trunk and intra CCS/T are forecast as a sum
group total. Examples of the default method and the manual calculation
method are shown in Table 15 for comparison.

7UXQN#W\SH &&6

7LH# 63

)RUHLJQ#H[FKDQJH 63

2XW#:$76 63

,Q#:$76 63

3DJLQJ 43

'LDO#GLFWDWLRQ 43

,QGLYLGXDO#EXV#OLQHV 53
886063440433 6WDQGDUG#43133 -XO\#4<<<
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([DPSOH=

• 275 stations at cutover

• 304 stations at two years

• 352 stations at five years

Cutover: 275 x 5.5 (CCS/T) x 2 = 3025 CCS total system load
Two-year: 304 x 5.5 (CCS/T) x 2 = 3344 CCS total system load
Five-year: 352 x 5.5 (CCS/T) x 2 = 3872 CCS total system load

7DEOH#48
'HIDXOW#PHWKRG#DQG#PDQXDO#FDOFXODWLRQV#DQDO\VLV

'HIDXOW#
PHWKRG

0DQXDO#
FDOFXODWLRQV 'LIIHUHQFH

&XWRYHU 6358 5;96#&&6 495#&&6

7ZR#\HDUV 6677 6495#&&6 4;5#&&6

)LYH#\HDUV 6;:5 698:#&&6 548#&&6
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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&DOFXODWLQJ#QXPEHU#RI#WUXQNV#UHTXLUHG
Enter the values obtained through any of the three previous methods in 
Worksheet A. Add the calculations to the worksheet. Once the trunk CC
is known and a grade of service has been specified by the customer, the
number of trunks required per trunk group to meet cutover, two-year, an
five-year requirements is determined as shown in the following example

([DPSOH
The customer requires a Poisson 1 percent blocking grade of service (s
Reference Table 1). The estimated trunk CCS/T is 1.14 for a DID trunk 
group. With the cutover, two-year, and five-year number of lines, the tot
trunk CCS is determined by multiplying the number of lines by the trunk 
CCS/T:

Cutover: 275 (lines) x 1.14 (trunk CCS/T) = 313.5 CCS
Two-year: 304 (lines) x 1.14 (trunk CCS/T) = 346.56 CCS
Five-year: 352 (lines) x 1.14 (trunk CCS/T) = 401.28 CCS

Use Reference Table 2 on page 107 to determine the quantity of trunks 
required to meet the trunk CCS at cutover, two-year, and five-year interv
In this case:

• 17 DID trunks are required at cutover

• 18 DID trunks are required in two years

• 21 DID trunk are required in five years

For trunk traffic greater than 4427 CCS, allow 29.5 CCS/T.
886063440433 6WDQGDUG#43133 -XO\#4<<<
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&DOFXODWLQJ#OLQH/#WUXQN/#DQG#FRQVROH#ORDG
Once the quantity of trunks required has been estimated, enter the quan
in Worksheet A for cutover, two-year, and five-year intervals. This 
calculation must be performed for each trunk group to be equipped. The 
trunk CCS/T is the sum of each individual trunk group CCS/T. This value
also entered in Worksheet A on page 127. 

/LQH#ORDG
Line load is calculated by multiplying the total number of 500-telephone T
by the line CCS/T. The number of TNs is determined as follows:

• one TN for every DN assigned to one or more Analog (500/2500 typ
telephone

• one TN for every Meridian Digital Telephone without data option

• two TNs for every Meridian Digital Telephone with data option

7UXQN#ORDG
Trunk load is calculated by multiplying the total number of digital telepho
and 500-line TNs which have access to the trunk route by the CCS/T per t
route.

&RQVROH#ORDG
Console load is calculated by multiplying the number of consoles by 30 C
per console.
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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&DOFXODWLQJ#'LJLWRQH#UHFHLYHU#UHTXLUHPHQWV
Option 11 has been engineered such that the NTBK45 System Core car
(used with Option 11E), the NTDK20 Small System Controller with Optio
11C), and the NTDK97 Mini System Controller (used with Option 11C Min
should be enough to meet all DTR requirements. DTR provisioning meth
are provided below for exceptional cases requiring extra DTR capacity.

Option 11 has 50 universal card slots when four expansion cabinets are
equipped. The maximum possible number of lines is therefore:

50 cards x 16 units/card = 800 lines

Reference Tables 3 through 6 are based on models of traffic environme
and can be used determine DTR needs in most cases. 

When the system being provisioned does not fall within the bounds of th
models or is equipped with any special features, the detailed calculation
must be performed for each feature. The number of DTRs must accommo
the highest result. 

Some special features are:

• Authorization Code

• Centralized Attendant Service (CAS)

• Charge Account for Call Detail Recording (CDR)

• Direct Inward System Access (DISA)

• Integrated Messaging System Link

From the appropriate reference table (Tables 3 through 6), determine th
number of DTRs required and the DTR load for cutover, two-year, and 
five-year intervals. Record this information in Worksheet B on page 129.

The following models are based on some common PBX traffic 
measurements.
886063440433 6WDQGDUG#43133 -XO\#4<<<
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Reference Table 3 (page 110) is based on the following factors:

• 33 percent intra-office calls, 33 percent incoming calls, and 33 perce
outgoing calls

• 1.5 percent dial tone delay grade of service

• no Digitone DID trunks or incoming Digitone tie trunks

0RGHO#5
Reference Table 4 (page 111) is based on the following factors:

• the same traffic pattern as Model 1

• Digitone DID trunks or incoming Digitone tie trunks

• Poisson 0.1 percent blockage grade of service

0RGHO#6
Reference Table 5 (page 112) is based on the following factors:

• 15 percent intra-office calls, 28 percent incoming calls, and 56 perce
outgoing calls

• 1.5 percent dial tone delay grade of service

• no Digitone DID trunks or incoming Digitone tie trunks

0RGHO#7
Reference Table 6 (page 113) is based on the following factors:

• the same traffic pattern as Model 3

• Digitone DID trunks or incoming Digitone tie trunks

• Poisson 0.1 percent blockage grade of service
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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'HWDLOHG#FDOFXODWLRQ=#0HWKRG#4
This method can be used when there are no incoming Digitone DID trun
and the following is assumed:

• Digitone receiver traffic is inflated by 30 percent to cover unsuccess
dialing attempts.

• Call holding time used in intra-office and outgoing call calculations is
135 seconds if unknown.

• Digitone receiver holding times are 6.2 and 14.1 seconds for intra a
outgoing calls respectively.

• Factor (1 - R)/ 2 in (1) outgoing (incoming calls and outgoing calls a
equal). R is the intra-office ratio.

Follow the procedure below for detailed calculation Method 1.

1 Calculate Digitone calls:

Intra-office traffic = 100 x Digitone station traffic (CCS) x R
call holding time in seconds 2

Outgoing traffic = 100 x Digitone station traffic x (1-R)
call holding time in seconds  2

Calculate total DTR traffic:

Total DTR traffic = 1.3 x [(6.2 x intra) + (14.1 x outgoing)]
100

Calculate average holding time:

Average holding time = (6.2 x intra) + (14.1 x outgoing)
           (intra calls + outgoing calls)

2 See Reference Table 7 or 8 and use the answers from steps 2 and 
determine the number of DTRs required.
886063440433 6WDQGDUG#43133 -XO\#4<<<
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'HWDLOHG#FDOFXODWLRQ=#0HWKRG#5
This method is used when incoming Digitone trunks are included in the 
system. This method uses the same assumptions as Method 1, with the
holding time assumed to be 2.5 seconds for a DID call. Follow the proced
below for detailed calculation Method 2.

1 Calculate intra-office and outgoing Digitone calls as shown in step 1
Method 1:

DID calls = 100 x Digitone station traffic (in CCS)
           call holding time in seconds

2 Calculate total DTR traffic:

DTR traffic = 1.3 x [(6.2 x intra) + (14.1 x outgoing)] + (2.5 x DID calls
100

3 See Reference Table 9 (page 120) and use the answer from step 2 
determine the number of DTRs required.

&DOFXODWLQJ#WRWDO#V\VWHP#ORDG
Total the line, trunk, console and DTR load for each customer to get the 
load figure for each customer, two-year and five-year intervals. Enter thi
figure into Worksheet B (page 129).

&DOFXODWLQJ#QXPEHU#RI#ORRSV#UHTXLUHG
Loop provisioning is not required with Option 11 since each card is 
automatically assigned to its own loop. By default, the system is 
non-blocking.

Each cabinet can house up to 10 Intelligent Peripheral Equipment (IPE) c

Each Option 11C Mini chassis can house up to 4 IPE cards.
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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&DOFXODWLQJ#QXPEHU#RI#,3(#FDUGV#UHTXLUHG
Using information from Worksheet A, enter the number of Meridian Digit
Telephone TNs, Analog (500/2500 type) TNs, and trunk TNs required a
cutover, two-year, and five-year intervals (for all customers) in Workshee
(page 130).

Divide each entry by the number of TN assignments for each card, roun
to the next higher figure, and total the number of cards required.

3ODQQLQJ#,3(#FDUG#VORW#DVVLJQPHQWV#+2SWLRQ#44&,
Trunk and line cards should be placed in the system cabinets in such a w
to allow for future expansion. Line cards are placed in the left hand slots
the cabinets. If the system is using the default numbering plan and 
consecutive DN numbering is desired, the line cards should be placed o
after another leaving no blank slots in between. Trunk cards are placed in
right hand slots of the cabinets.

The idea is to plan the card slot assignments so that the trunk and line c
growth is towards the middle. Figure 3 shows the slot assignment plan f
system that is not equipped with an expansion cabinet. Figure 4 and Figu
show the slot assignment plan for systems equipped with one or two 
expansion cabinets.

3ODQQLQJ#,3(#FDUG#VORW#DVVLJQPHQWV#+2SWLRQ#44&#0LQL,
Digital trunks cards must be placed in the main chassis. Slot 4 must con
the 48 port DLC.
886063440433 6WDQGDUG#43133 -XO\#4<<<
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)LJXUH#6
&DUG#VORW#DVVLJQPHQW#SODQ=#RQH0FDELQHW#V\VWHP

)LJXUH#7
&DUG#VORW#DVVLJQPHQW#SODQ=#WZR0FDELQHW#V\VWHP
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH



3DJH#<9#RI#7<; #&KDSWHU#5#²#3URYLVLRQLQJ

, the 
:

When planning the number of card slots that will be required in a system
following items must be considered in addition to IPE card requirements

• Additional SDI/DCHI/ESDI ports 

• Tone Detectors (International only)

• Adding Meridian Mail

)LJXUH#8
&DUG#VORW#DVVLJQPHQW#SODQ=#WKUHH0FDELQHW#V\VWHP

)LJXUH#9
&DUG#VORW#DVVLJQPHQW#SODQ=#IRXU0FDELQHW#V\VWHP

3RZHU#
6XSSO\

0HULGLDQ#
0DLO

&
3
8

3RZHU#
6XSSO\

/LQH#FDUGV

3RZHU#
6XSSO\

3RZHU#
6XSSO\

7UXQN#FDUGV

4VW#OLQH#FDUG 4VW#WUXQN#FDUG
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&DUG#VORW#DVVLJQPHQW#SODQ=#ILYH0FDELQHW#V\VWHP

)LJXUH#;
&DUG#VORW#DVVLJQPHQW#SODQ=#2SWLRQ#44&#0LQL#0DLQ#&KDVVLV

3RZHU#
6XSSO\

0HULGLDQ#
0DLO

&
3
8

3RZHU#
6XSSO\

/LQH#FDUGV

3RZHU#
6XSSO\

3RZHU#
6XSSO\

3RZHU#
6XSSO\

7UXQN#FDUGV

4VW#OLQH#FDUG 4VW#WUXQN#FDUG

Slot 0
CPU
Slot 1

Slot 2

Slot 3

Slot 4

Slots 4,5,6
NTDK16 48-port
DLC ONLY

Slot 3 - Any IPE or CE card

Slot 2 - Any IPE or CE card

Slot 1 - Any IPE or CE card

Slot 0 - NTDK97 MSC

Main Chassis
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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)LJXUH#<
&DUG#VORW#DVVLJQPHQW#SODQ=#2SWLRQ#44&#0LQL#&KDVVLV#([SDQGHU##

Slot 9 - Any IPE card

Slot 8 - Any IPE card

Slot 7 - Any  IPE card

Slot 10 - Meridian Mail
or any IPE card

Slot 7

Slot 8

Slot 9

Slot 10
886063440433 6WDQGDUG#43133 -XO\#4<<<
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3URYLVLRQLQJ#FRQIHUHQFH27'6#ORRSV
&RQIHUHQFH#ORRSV

The conference function is provided by the NTBK45 System Core card i
Option 11E, the NTDK20 Small System Controller (SSC) in Option 11C, a
the NTDK97 Mini System Controller (MSC) in Option 11C Mini.

For the Option 11C, each conference loop supports 16 conferees. By de
two conference loops are always active, a third becomes active when th
expansion cabinet is equipped. Therefore the SSC (or System Core car
Option 11E) supports a total of 32 conferees.

Each Fiber Expansion Daughterboard on the Small System Controller 
supports an additional conference loop for a total of:

• 48 conferees when equipped with one Fiber Expansion Daughterbo

• 64 conferees when equipped with two Fiber Expansion Daughterbo

• 80 conferees when equipped with three Fiber Expansion Daughterb

• 96 conferees when equipped with four Fiber Expansion Daughterbo

For the Option 11C Mini, the MSC provides 16 channels of conferencing w
a maximum of six conferees per conference call on conference loop 29. 
allows for up to five simultaneous three-party conferences and up to two
simultaneous six-party conferences.

7'6#ORRSV
Option 11 has been engineered such that a single System Core card, SS
MSC, with 30 channels of TDS. This should be enough to meet all TDS 
requirements. 

To illustrate this point, two examples are given below.

([DPSOH#4
Option 11 configured with two expansion cabinets provides 30 slots for tru
and line cards.

The System Core card can support 7260 CCS of call traffic. A digital line c
supports 16 units per card. A Universal trunk card supports 8 units per c
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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The CCS per card would be:

Assume the following:

• An average station generates 6 CCS of traffic

• A 20 percent trunking ratio

• An average trunk generates 22 CCS of traffic.

The 30 card slots available can support a system configuration of 384 lin
(24 line cards) and 48 trunks (6 trunk cards). The total CCS for this 
configuration will be:

Total CCS: (24 line cards x 96 CCS/card) + (6 trunk cards x 176 CCS/ca
= 2304 CCS + 1056 CCS
= 3360 CCS

If the number you receive is greater than one, you can add an NTAK03 
TDS/DTR card to the system. 

([DPSOH#5
A system that is more heavily trunked, say a one to one ratio, can suppo
configuration of 192 lines (12 line cards) and 144 trunks (18 trunk cards

Total CCS: 12 line cards x 96 CCS/card + 18 trunk cards x 176 CCS/ca
= 1152 CCS + 3168 CCS
= 4320 CCS

The System Core card, at 7260 CCS, still provides plenty of TDS capab

&DOFXODWLQJ#PHPRU\#UHTXLUHPHQWV
Use Worksheets D and E to calculate memory requirements. Use the two
figure for telephones, consoles, and trunks for the calculation. Add 10 per
to the total memory requirements.

'LJLWDO#/LQH#FDUG 49#8QLWV2FDUG#[#9#&&628QLW# #<9#&&62FDUG

8QLYHUVDO#WUXQN#FDUG ;#XQLWV2FDUG#[#55#&&628QLW# #4:9#&&62FDUG
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#&KDSWHU#5#²#3URYLVLRQLQJ 3DJH#434#RI#7<;

e 
have 
$VVLJQLQJ#HTXLSPHQW#DQG#SUHSDULQJ#HTXLSPHQW#VXPPDU\
Use Worksheet F to record the equipment requirements for the complet
system at cutover. Assign the equipment. The equipment summary may 
to be updated as a result of assignment procedures. Use the finalized 
equipment summary to order the equipment for the system.
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH



3DJH#435#RI#7<; #&KDSWHU#5#²#3URYLVLRQLQJ
&DOFXODWLQJ#EDWWHU\#EDFNXS#WLPH
Use this procedure to determine: 

• system power consumption 

• battery current for customer-provided DC reserve power

• battery backup time for the NTAK75

• battery backup time for the NTAK76

Use the circuit-card power-consumption table and worksheets provided 
below.

3URFHGXUH
4 'HWHUPLQH#WKH#FLUFXLW#FDUG#FRQILJXUDWLRQ#LQ#HDFK#V\VWHP#FDELQHW/#DQG#

UHFRUG#WKH#FDUG#FRGHV#DJDLQVW#WKHLU#FDELQHW#VORW#QXPEHUV/#RQ#
:RUNVKHHW#*1

5 )RU#HDFK#FLUFXLW#FDUG/#WUDQVIHU#WKH#SRZHU#FRQVXPSWLRQ#YDOXHV#IURP#
7DEOH#*04#WR#WKH#SRZHU0FRQVXPSWLRQ#FROXPQ#RQ#:RUNVKHHW#*1

6 &DOFXODWH#WKH#WRWDO#SRZHU#FRQVXPSWLRQ#XVLQJ#ZRUNVKHHW#*

7 ,I#\RXU#V\VWHP#LV#$&0SRZHUHG/#JR#WR#ZRUNVKHHW#+1#,I#\RXU#V\VWHP#LV#
'&0SRZHUHG/#JR#WR#ZRUNVKHHW#,1

8 7UDQVIHU#WKH#3RXW#+0DLQ,#DQG#3RXW#+([SDQ1,#YDOXHV#IURP#:RUNVKHHW#*#
WR#:RUNVKHHW#+#RU#,1

9 &DOFXODWH#3LQ#+0DLQ,/#,#%DWW#+0DLQ,/#3LQ#+([SDQ,/#DQG#,#%DWW#+([SDQ,#DV#
VKRZQ#RQ#:RUNVKHHW#+#RU#,1

: &DOFXODWH#,OLQH#LI#UHTXLUHG/#DV#VKRZQ#RQ#:RUNVKHHW#+1

; 1RWH#WKH#YDOXHV#FDOFXODWHG#IRU#,#%DWW#+0DLQ,#DQG#,#%DWW#+([SDQ,/#DQG#JR#
WR#WKH#17$.:824%/57$4#DQG#WKH#17$.:9#GLVFKDUJH#WLPH#JUDSKV1

< 6HOHFW#WKH#EDWWHU\#XQLW#WKDW#SURYLGHV#WKH#PRVW#DSSURSULDWH#EDFN0XS#WLPH1#
)RU#FXVWRPHU0SURYLGHG#'&#UHVHUYH#SRZHU#V\VWHPV/#XVH#,#%DWW#+0DLQ,#
DQG#,#%DWW#+([SDQ,#DORQJ#ZLWK#WKH#EDWWHU\#PDQXIDFWXUHU¶V#VSHFLILFDWLRQV#
WR#GHWHUPLQH#EDWWHU\#UHTXLUHPHQWV#DQG#EDFN0XS#WLPHV1

/LVW#RI#WDEOHV
Table 1: Trunk traffic — Poisson 1 percent blocking

Table 2: Trunk traffic — Poisson 2 percent blocking
886063440433 6WDQGDUG#43133 -XO\#4<<<



#&KDSWHU#5#²#3URYLVLRQLQJ 3DJH#436#RI#7<;
Table 3: Digitone receiver requirements — Model 1

Table 4: Digitone receiver requirements — Model 2

Table 5: Digitone receiver requirements — Model 3

Table 6: Digitone receiver requirements — Model 4

Table 7: Digitone receiver load capacity — 6 to 15 second holding time

Table 8: Digitone receiver load capacity — 16 to 25 second holding time

Table 9: Digitone receiver requirements — Poisson 0.1 percent blocking

Table 10: Conference and TDS loop requirements

Table 11: Digitone receiver provisioning
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH



3DJH#437#RI#7<; #&KDSWHU#5#²#3URYLVLRQLQJ
5HIHUHQFH#7DEOH#4
7UXQN#WUDIILF#²#3RLVVRQ#4#SHUFHQW#EORFNLQJ

7UXQNV &&6 7UXQNV &&6 7UXQNV &&6

4 317 58 868 7< 4564

5 817 59 895 83 4594

6 481: 5: 8<3 84 45<4

7 5<19 5; 94; 85 4655

8 7914 5< 97: 86 4685

9 97 63 9:8 87 46;5

: ;7 64 :36 88 4745

; 438 65 :65 89 4776

< 459 66 :93 8: 47:6

43 47< 67 :;< 8; 4837

44 4:5 68 ;4; 8< 4867

45 4<8 69 ;7: 93 4898

46 553 6: ;:9 94 48<8

47 577 6; <38 95 4959

48 59< 6< <68 96 498:

49 5<7 73 <97 97 49;:

4: 653 74 <<6 98 4:4;

4; 679 75 4356 99 4:7<

4< 6:6 76 4385 9: 4:;3

53 6<< 77 43;5 9; 4;44

54 759 78 4445 9< 4;75
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#&KDSWHU#5#²#3URYLVLRQLQJ 3DJH#438#RI#7<;
55 786 79 4475 :3 4;:6

56 7;3 7: 44:4 :4 4<37

57 83: 7; 4534 :5 4<68

:6 4<99 <: 5:54 454 67;;

:7 4<<: <; 5:85 455 6853

:8 535; << 5:;7 456 6885

:9 538< 433 5;49 457 68<7

:: 53<4 434 5;:7 458 6949

:; 5455 435 5;:< 459 697;

:< 5486 436 5<43 45: 69;4

;3 54;7 437 5<75 45; 6:46

;4 5548 438 5<:7 45< 6:79

;5 557: 439 6339 463 6::;

;6 55:; 43: 636; 464 6;43

;7 5643 43; 63:3 465 6;76

;8 5674 43< 6435 466 6;:8

;9 56:6 443 6468 467 6<3:

;: 5737 444 6499 468 6<6<

;; 5769 445 64<; 469 6<:5

;< 579: 446 6563 46: 7337

5HIHUHQFH#7DEOH#4#+&RQWLQXHG,
7UXQN#WUDIILF#²#3RLVVRQ#4#SHUFHQW#EORFNLQJ

7UXQNV &&6 7UXQNV &&6 7UXQNV &&6
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH



3DJH#439#RI#7<; #&KDSWHU#5#²#3URYLVLRQLQJ
<3 57<< 447 6595 46; 736:

<4 5863 448 65<7 46< 73:3

<5 5896 449 6659 473 7435

<6 58<7 44: 668< 474 7467

<7 5958 44; 66<4 475 749:

<8 598: 44< 6757 476 74<<

<9 59;< 453 6789 477 7564

478 7597 47: 765< 47< 76<8

479 75<: 47; 7695 483 775:

0#(QG#0

5HIHUHQFH#7DEOH#4#+&RQWLQXHG,
7UXQN#WUDIILF#²#3RLVVRQ#4#SHUFHQW#EORFNLQJ

7UXQNV &&6 7UXQNV &&6 7UXQNV &&6
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#&KDSWHU#5#²#3URYLVLRQLQJ 3DJH#43:#RI#7<;
5HIHUHQFH#7DEOH#5
7UXQN#WUDIILF#²#3RLVVRQ#5#SHUFHQW#EORFNLQJ

7UXQNV &&6 7UXQNV &&6 7UXQNV &&6

4 7 58 8:4 7< 459;

5 :1< 59 895 83 464:

6 531< 5: 95: 84 467;

7 691: 5; 989 85 46:7

8 881; 5< 9;8 86 4685

9 :913 63 :48 87 4774

: <91; 64 :77 88 47:5

; 44< 65 ::6 89 4836

< 475 66 ;36 8: 4867

43 499 67 ;65 8; 4898

44 4<4 68 ;95 8< 48<9

45 549 69 ;<5 93 495:

46 574 6: <55 94 498<

47 59: 6; <85 95 49<3

48 5<6 6< <;5 96 4:55

49 653 73 4345 97 4:85

4: 67: 74 4375 98 4:;7

4; 6:7 75 43:5 99 4;49

4< 734 76 4436 9: 4;4:

53 75< 77 4466 9; 4;:;

54 78; 78 4497 9< 4<43
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH



3DJH#43;#RI#7<; #&KDSWHU#5#²#3URYLVLRQLQJ
55 7;9 79 44<7 :3 4<74

56 847 7: 4458 :4 4<:6

57 875 7; 4588 :5 5337

:6 5369 <: 5;36 454 68;4

:7 539: <; 5;6; 455 6947

:8 53<< << 5;9; 456 697:

:9 5463 433 5<33 457 69:<

:: 5495 434 5<64 458 6:45

:; 54<7 435 5<97 459 6:78

:< 5559 436 5<<9 45: 6:::

;3 558; 437 635< 45; 6;43

;4 55<3 438 6384 45< 6;76

;5 5655 439 63<7 463 6;:8

;6 5687 43: 6459 464 6<3;

;7 569; 43; 648; 465 6<74

;8 574; 43< 64<3 466 6<:7

;9 5783 443 6556 467 733:

;: 57;5 444 6588 468 736<

;; 5847 445 65;; 469 73:5

;< 6879 446 6654 46: 7438

<3 58:; 447 6686 46; 746;

<4 5944 448 66;9 46< 74:4

5HIHUHQFH#7DEOH#5#+&RQWLQXHG,
7UXQN#WUDIILF#²#3RLVVRQ#5#SHUFHQW#EORFNLQJ

7UXQNV &&6 7UXQNV &&6 7UXQNV &&6
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#&KDSWHU#5#²#3URYLVLRQLQJ 3DJH#43<#RI#7<;
<5 5976 449 674; 473 7537

<6 59:7 44: 6784 474 756:

<7 5:39 44; 67;6 475 75:3

<8 5:6< 44< 6849 476 7635

<9 5::4 453 687; 477 7668

478 769; 47: 7767 47< 7833

479 7734 47; 779: 483 7866

0#(QG#0

5HIHUHQFH#7DEOH#5#+&RQWLQXHG,
7UXQN#WUDIILF#²#3RLVVRQ#5#SHUFHQW#EORFNLQJ

7UXQNV &&6 7UXQNV &&6 7UXQNV &&6
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH



3DJH#443#RI#7<; #&KDSWHU#5#²#3URYLVLRQLQJ
5HIHUHQFH#7DEOH#6
'LJLWRQH#UHFHLYHU#+'75,#UHTXLUHPHQWV#²#0RGHO#4

1XPEHU#RI#
'75V

0D[1#
QXPEHU#RI#
'LJLWRQH#
OLQHV

'75#ORDG#
+&&6,

5 : 5

6 66 <

7 9< 4<

8 453 66

9 4:< 7<

: 57< 9;

; 665 ;;

< 6<< 43<

43 7:< 464

44 897 487

45 98< 4:;

46 :84 536

47 ;7; 55<

48 <77 588

49 4377 5;5

1RWH= 6HH#6WHS#8=#&DOFXODWH#'75#UHTXLUHPHQWV#
RQ#SDJH :<#IRU#0RGHO#4#DVVXPSWLRQV1
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#&KDSWHU#5#²#3URYLVLRQLQJ 3DJH#444#RI#7<;
5HIHUHQFH#7DEOH#7
'LJLWRQH#UHFHLYHU#+'75,#UHTXLUHPHQWV#²#0RGHO#5

1XPEHU#RI#
'75V

0D[1#
QXPEHU#RI#
'LJLWRQH#
OLQHV

'75#ORDG#
+&&6,

5 5 5

6 54 :

7 85 48

8 <3 5:

9 467 73

: 4;6 88

; 568 :4

< 5<6 ;;

43 686 43:

44 749 459

45 7;6 478

46 886 499

47 956 4;:

48 9<6 53;

49 ::3 564

1RWH= 6HH#6WHS#8=#&DOFXODWH#'75#UHTXLUHPHQWV#RQ#
SDJH :<#IRU#0RGHO#5#DVVXPSWLRQV1
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH



3DJH#445#RI#7<; #&KDSWHU#5#²#3URYLVLRQLQJ
5HIHUHQFH#7DEOH#8
'LJLWRQH#UHFHLYHU#+'75,#UHTXLUHPHQWV#²#0RGHO#6

1XPEHU#RI#
'75V

0D[1#
QXPEHU#RI#
'LJLWRQH#
OLQHV

'75#ORDG#
+&&6,

5 8 5

6 55 <

7 83 4<

8 ;: 66

9 465 7<

: 4;3 9;

; 567 ;;

< 5<4 43<

43 686 464

44 748 487

45 7;4 4:;

46 87; 536

47 94; 55<

48 9;< 588

49 :95 5;5

1RWH= 6HH#6WHS#8=#&DOFXODWH#'75#UHTXLUHPHQWV#RQ#
SDJH :<#IRU#0RGHO#6#DVVXPSWLRQV1
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#&KDSWHU#5#²#3URYLVLRQLQJ 3DJH#446#RI#7<;
5HIHUHQFH#7DEOH#9
'LJLWRQH#UHFHLYHU#+'75,#UHTXLUHPHQWV#²#0RGHO#7

1XPEHU#RI#
'75V

0D[1#
QXPEHU#RI#
'LJLWRQH#
OLQHV

'75#ORDG#
+&&6,

5 7 5

6 4; :

7 74 48

8 :5 5:

9 43< 73

: 47; 88

; 4<6 :4

< 573 ;;

43 5<4 43:

44 673 459

45 6<4 478

46 77; 499

47 838 4;:

48 895 53;

49 957 564

1RWH= 6HH#6WHS#8=#&DOFXODWH#'75#UHTXLUHPHQWV#RQ#
SDJH :<#IRU#0RGHO#7#DVVXPSWLRQV1
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH



3DJH#447#RI#7<; #&KDSWHU#5#²#3URYLVLRQLQJ
5HIHUHQFH#7DEOH#:
'LJLWRQH#UHFHLYHU#+'75,#ORDG#FDSDFLW\#²#9#WR#48#VHFRQG#KROGLQJ#WLPH

$YHUDJH#
KROGLQJ#
WLPH#LQ#
VHFRQGV

9 : ; < 43 44 45 46 47 48

1XPEHU#RI#
'75¶V

4 3 3 3 3 3 3 3 3 3 3

5 6 5 5 5 5 5 5 5 5 5

6 44 43 43 < < < < ; ; ;

7 57 56 55 54 53 4< 4< 4< 4; 4;

8 74 6< 6: 69 68 67 66 66 65 65

9 94 8: 88 86 85 83 7< 7< 7; 7:

: ;6 :; :8 :6 :4 9< 9; 9: 99 98

; 439 434 <4 <7 <4 ;< ;; ;9 ;8 ;7

< 464 458 453 449 446 444 43< 43: 439 437

43 48: 483 477 473 469 466 464 45< 45: 459

44 4;8 4:9 4:3 498 494 48: 487 485 483 47;

45 545 536 4<9 4<3 4;8 4;5 4:; 4:9 4:6 4:4

46 574 564 556 549 544 53: 536 533 4<; 4<9

47 5:3 58< 583 576 56: 566 55< 558 556 553

48 633 5;; 5:; 5:4 597 58< 588 584 57; 578

49 66< 64: 6<: 5<; 5<5 5;9 5;5 5:; 5:7 5:4

4: 694 679 668 65: 643 646 64< 639 6<5 5<;
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#&KDSWHU#5#²#3URYLVLRQLQJ 3DJH#448#RI#7<;
4; 6<4 6:: 698 689 67; 675 669 664 65: 657

4< 755 73< 6<9 6;9 6:; 6:4 697 68< 688 684

53 787 76; 758 747 738 6<; 6<6 6;; 6;6 6:<

54 7;: 79< 788 777 768 75: 753 748 743 739

55 84: 834 7;: 7:8 799 789 77< 776 76; 767

56 883 864 849 837 7<7 7;: 7:< 7:5 79: 895

57 8;6 896 87: 868 857 848 83< 835 7<: 7<4

58 948 8<8 8:< 899 888 878 86: 865 859 854

59 97: 95; 945 8<; 8;9 8:9 89: 893 887 87;

5: 9;3 98< 975 95; 94; 93: 8<: 8;< 8;6 8::

5; :47 9<4 9:7 98< 97: 96; 95; 953 946 93:

5< :79 :57 :39 9<3 9:; 99: 98< 984 977 96:

63 ::< :8; :6; :56 :3< 9<; 9<3 9;5 9:7 99;

64 ;46 :<5 ::4 :88 :75 :5< :4< :43 :36 9<9

65 ;7: ;55 ;38 :;; ::7 :94 :83 :74 :66 :59

66 ;;5 ;88 ;68 ;4; ;37 :<6 :;4 ::5 :96 :89

67 <46 ;;< ;9; ;83 ;69 ;58 ;45 ;36 :<8 :;:

68 <7: <56 <33 ;;6 ;9: ;88 ;77 ;68 ;59 ;4;

69 <;4 <8: <67 <49 <33 ;;9 ;:9 ;99 ;8: ;83

5HIHUHQFH#7DEOH#:#+&RQWLQXHG,
'LJLWRQH#UHFHLYHU#+'75,#ORDG#FDSDFLW\#²#9#WR#48#VHFRQG#KROGLQJ#WLPH

$YHUDJH#
KROGLQJ#
WLPH#LQ#
VHFRQGV

9 : ; < 43 44 45 46 47 48

1XPEHU#RI#
'75¶V
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH



3DJH#449#RI#7<; #&KDSWHU#5#²#3URYLVLRQLQJ
6: 4349 <;< <9: <7< <66 <4< <3< ;<; ;;< ;;4

6; 4384 4355 4334 <;5 <99 <84 <6; <5; <4; <45

6< 43;6 4388 4368 4348 <<< <;7 <:3 <8< <7< <74

73 444: 43;< 4399 4379 435< 434: 4335 <<3 <;4 <:5

1RWH= /RDG#FDSDFLW\#LV#PHDVXUHG#LQ#&&61

5HIHUHQFH#7DEOH#:#+&RQWLQXHG,
'LJLWRQH#UHFHLYHU#+'75,#ORDG#FDSDFLW\#²#9#WR#48#VHFRQG#KROGLQJ#WLPH

$YHUDJH#
KROGLQJ#
WLPH#LQ#
VHFRQGV

9 : ; < 43 44 45 46 47 48

1XPEHU#RI#
'75¶V
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#&KDSWHU#5#²#3URYLVLRQLQJ 3DJH#44:#RI#7<;
5HIHUHQFH#7DEOH#;
'LJLWRQH#UHFHLYHU#+'75,#ORDG#FDSDFLW\#²#49#WR#58#VHFRQG#KROGLQJ#WLPH

$YHUDJH#
KROGLQJ#
WLPH#LQ#
VHFRQGV

49 4: 4; 4< 53 54 55 56 57 58

1XPEHU#RI#
'75V

4 3 3 3 3 3 3 3 3 3 3

5 5 5 5 5 5 5 5 5 5 5

6 ; ; ; ; ; ; ; ; ; ;

7 4; 4; 4; 4; 4; 4: 4: 4: 4: 4:

8 64 64 64 63 63 63 63 63 63 5<

9 7: 79 79 78 78 78 78 77 77 77

: 97 96 96 95 95 95 94 94 94 93

; ;6 ;5 ;5 ;4 ;3 ;3 :< :< :< :;

< 436 435 434 433 433 << << <; <; <:

43 458 456 455 454 454 453 44< 44< 44; 44;

44 47: 478 477 476 475 474 473 473 46< 46;

45 4:3 49; 49: 499 498 497 496 495 494 493

46 4<6 4<5 4<3 4;< 4;; 4;9 4;8 4;7 4;7 4;6

47 54; 549 547 546 544 543 53< 53; 53: 539

48 576 574 56< 56: 569 567 566 565 564 563

49 59; 599 597 595 593 58< 58: 589 588 587

4: 5<7 5<5 5<3 5;; 5;9 5;7 5;6 5;4 5;3 5:<
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH



3DJH#44;#RI#7<; #&KDSWHU#5#²#3URYLVLRQLQJ
4; 655 64< 64: 647 645 644 63< 63; 639 638

4< 67: 677 675 66< 66: 668 667 665 664 65<

53 6:7 6:4 69; 699 697 694 693 68; 689 688

54 735 6<< 6<9 6<6 6<4 6;; 6;9 6;8 6;6 6;4

55 764 75: 757 754 74< 749 747 745 743 73<

56 78; 787 784 77; 778 775 773 76; 769 767

57 7;9 7;5 7:; 7:8 7:5 7:3 79: 798 796 794

58 847 843 839 836 833 7<: 7<8 7<5 7<3 7;;

59 877 86< 868 865 85< 859 856 854 84; 849

5: 8:6 89< 898 894 88; 888 885 87< 87: 878

5; 936 8<; 8<7 8<3 8;: 8;7 8;4 8:; 8:9 8:6

5< 964 959 955 94; 947 944 93; 938 935 933

63 993 988 984 979 976 96< 969 966 964 95;

64 9<3 9;8 9;3 9:9 9:5 99; 998 995 98< 989

65 :53 :48 :43 :38 :34 9<; 9<7 9<4 9;; 9;9

66 :84 :78 :73 :68 :64 :5: :57 :54 :4; :48

67 :;5 ::9 ::4 :99 :94 :8: :87 :83 :7: :77

68 ;46 ;3: ;34 :<9 :<5 :;; :;7 :;3 ::: ::7

69 674 ;68 ;5< ;57 ;53 ;4; ;47 ;43 ;3: ;37

5HIHUHQFH#7DEOH#;#+&RQWLQXHG,
'LJLWRQH#UHFHLYHU#+'75,#ORDG#FDSDFLW\#²#49#WR#58#VHFRQG#KROGLQJ#WLPH

$YHUDJH#
KROGLQJ#
WLPH#LQ#
VHFRQGV

49 4: 4; 4< 53 54 55 56 57 58

1XPEHU#RI#
'75V
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#&KDSWHU#5#²#3URYLVLRQLQJ 3DJH#44<#RI#7<;
6: ;:5 ;98 ;8< ;87 ;7< ;78 ;74 ;6: ;67 ;64

6; <35 ;<9 ;<3 ;;7 ;:< ;:8 ;:4 ;9: ;96 ;93

6< <67 <5: <54 <47 <3< <38 <34 ;<: ;<6 ;<3

73 <98 <85 <85 <78 <73 <69 <64 <5: <56 <53

1RWH= /RDG#FDSDFLW\#LV#PHDVXUHG#LQ#&&61

5HIHUHQFH#7DEOH#;#+&RQWLQXHG,
'LJLWRQH#UHFHLYHU#+'75,#ORDG#FDSDFLW\#²#49#WR#58#VHFRQG#KROGLQJ#WLPH

$YHUDJH#
KROGLQJ#
WLPH#LQ#
VHFRQGV

49 4: 4; 4< 53 54 55 56 57 58

1XPEHU#RI#
'75V
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH



3DJH#453#RI#7<; #&KDSWHU#5#²#3URYLVLRQLQJ
5HIHUHQFH#7DEOH#<
'LJLWRQH#UHFHLYHU#+'75,#UHTXLUHPHQWV#²#3RLVVRQ#314#SHUFHQW#EORFNLQJ

1XPEHU#RI#'75V '75#ORDG#+&&6, 1XPEHU#RI#'75V '75#ORDG#+&&6,

4 3 59 79<

5 5 5: 7<8

6 : 5; 853

7 48 5< 878

8 5: 63 8:4

9 73 64 8<:

: 88 65 957

; :4 66 983

< ;; 67 9:9

43 43: 68 :36

44 459 69 :5<

45 478 6: :89

46 499 6; :;6

47 4;: 6< ;43

48 53; 73 ;6:

49 564 74 ;98

4: 586 75 ;<5
886063440433 6WDQGDUG#43133 -XO\#4<<<



#&KDSWHU#5#²#3URYLVLRQLQJ 3DJH#454#RI#7<;
4; 5:9 76 <4<

4< 5<< 77 <7:

53 656 78 <:8

54 679 79 4336

55 6:3 7: 4363

56 6<8 7; 438;

57 74< 7< 43;9

58 777 83 4448

5HIHUHQFH#7DEOH#<#+&RQWLQXHG,
'LJLWRQH#UHFHLYHU#+'75,#UHTXLUHPHQWV#²#3RLVVRQ#314#SHUFHQW#EORFNLQJ

1XPEHU#RI#'75V '75#ORDG#+&&6, 1XPEHU#RI#'75V '75#ORDG#+&&6,
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH



3DJH#455#RI#7<; #&KDSWHU#5#²#3URYLVLRQLQJ
5HIHUHQFH#7DEOH#43
&RQIHUHQFH#DQG#7'6#ORRS#UHTXLUHPHQWV

1HWZRUN#ORRSV
UHTXLUHG#DW#5#\HDUV

7'6
ORRSV#UHTXLUHG

&RQIHUHQFH#ORRSV
UHTXLUHG

4#0#45 4 4

46#0#57 5 5

58#0#69 6 6

6:#0#7; 7 7

7<#0#93 8 8

94#0#:5 9 9

:6#0#;7 : :

;8#0#<9 ; ;

<:#0#43; < <

43<#0#453 43 43
886063440433 6WDQGDUG#43133 -XO\#4<<<



#&KDSWHU#5#²#3URYLVLRQLQJ 3DJH#456#RI#7<;
5HIHUHQFH#7DEOH#44
'LJLWRQH#UHFHLYHU#SURYLVLRQLQJ#

'75#&&6 '75#SRUWV '75#&&6 '75#SRUWV

405 5 :630:94 65

60< 6 :950:<6 66

4304< 7 :<70;58 67

53067 8 ;590;89 68

68083 9 ;8:0;;: 69

8409< : ;;;0<4< 6:

:30;< ; <530<84 6;

<30444 < <850<;7 6<

4450466 43 <;80434: 73

467048: 44 434;04383 74

48;04;5 45 4384043;7 75

4;6053: 46 43;80444; 76

53;0566 47 444<04486 77

567058< 48 4487044;; 78

59305;9 49 44;<04556 79

5;:0646 4: 45570458; 7:

6470675 4; 458<045<6 7;

67606:4 4< 45<70465< 7<

6:506<; 53 466304698 83

6<<075: 54 469904733 84

75;0789 55 473404768 85

78:07;: 56 4769047:3 86
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH



3DJH#457#RI#7<; #&KDSWHU#5#²#3URYLVLRQLQJ
7;;0848 57 47:404838 87

8490878 58 483904873 88

87908:9 59 4874048:8 89

8::093: 5: 48:904943 8:

93;096; 5; 494404978 8;

96<099: 5< 4979049;3 8<

99;09<; 63 49;404:48 93

9<<0:5< 64 4:4904:83 94

4:8404:;8 95 5;:405<38 <7

4:;904;53 96 5<3905<73 <8

4;5404;88 97 5<7405<:8 <9

4;8904;<3 98 5<:906343 <:

4;<404<58 99 634406378 <;

4<5904<93 9: 6379063;3 <<

4<9404<<8 9; 63;406448 433

4<<905363 9< 644906798 434

536405398 :3

539905433 :4

543405468 :5

5469054:3 :6

54:405538 :7

553905573 :8

5574055:8 :9

55:905643 ::

'75#&&6 '75#SRUWV '75#&&6 '75#SRUWV
886063440433 6WDQGDUG#43133 -XO\#4<<<



#&KDSWHU#5#²#3URYLVLRQLQJ 3DJH#458#RI#7<;
564405678 :;

5679056;3 :<

56;405748 ;3

574905783 ;4

5784057;8 ;5

57;905853 ;6

585405888 ;7

5889058<3 ;8

58<405958 ;9

595905993 ;:

5994059<8 ;;

59<905:63 ;<

5:6405:98 <3

5:9905;33 <4

5;3405;68 <5

5;6905;:3 <6

1RWH= 3URYLVLRQLQJ#DVVXPHV#DQ#44#VHFRQG#KROGLQJ#WLPH1

'75#&&6 '75#SRUWV '75#&&6 '75#SRUWV
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH



3DJH#459#RI#7<; #&KDSWHU#5#²#3URYLVLRQLQJ

nd 

on 
/LVW#RI#ZRUNVKHHWV
A Growth forecast on page 127

B Total load on page 129

C System cabinet / Main chassis requirements on page 130

D Unprotected memory calculations on page 133

E Protected memory calculations on page 134

F Equipment summary on page 135

G System power consumption on page 136

a) main cabinet on page 138
b) first expansion cabinet on page 139
c) second expansion cabinet on page 140
d) third expansion cabinet on page 141
e) fourth expansion cabinet on page 142
f) Total Option 11C system power consumption on page 143

g) main chassis on page 144
h) chassis expander on page 144
i) Total Option 11C Mini system power consumption on page 145

H Battery current and ac line calculation for ac systems using NTAK75 a
NTAK76 on page 146

I Battery current calculation for customer-provided dc reserve power 
page 147
886063440433 6WDQGDUG#43133 -XO\#4<<<



#&KDSWHU#5#²#3URYLVLRQLQJ 3DJH#45:#RI#7<;

plete 
:RUNVKHHW#$=#*URZWK#IRUHFDVW

Customer: ________________________________
Date: __________________

Prepare one worksheet for each customer and one worksheet for the com
system.

6WDWLRQV &XWRYHU 5#\HDUV 8#\HDUV &&627

0HULGLDQ#'LJLWDO
7HOHSKRQHV

0HULGLDQ#'LJLWDO#
7HOHSKRQH#71V

833#WHOHSKRQHV

833#71V

5833#WHOHSKRQHV

5833#71V
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH



3DJH#45;#RI#7<; #&KDSWHU#5#²#3URYLVLRQLQJ
Line CCS/T____________

Total trunk CCS/T____________

Intra CCS/T____________

7UXQNV &XWRYHU 5#\HDUV 8#\HDUV &&627

50ZD\

40ZD\#LQ

40ZD\#RXW

','

7LH

&&6$

,Q:$76

2XW:$76

);

3ULYDWH#OLQH

'LDO#GLFWDWLRQ

3DJLQJ

5$1

$,2'

'7,

()0#5:

()0#7:

&2
886063440433 6WDQGDUG#43133 -XO\#4<<<



#&KDSWHU#5#²#3URYLVLRQLQJ 3DJH#45<#RI#7<;

r 
ear 

CS

CS

CS

CS

CS

CS

CS

CS

CS

S

:RUNVKHHW#%=#7RWDO#ORDG
Customer:________________________________________
Date: ______________

Prepare one worksheet for each customer for cutover, 2-year, and 5-yea
intervals, and one worksheet for the system for cutover, 2-year, and 5-y
intervals.

/LQH#XVDJH
Meridian Digital sets: TN________ x _______CCS/T =___________ C

500: TN ____________ x _____________ CCS/T =___________ C

2500: TN ____________ x _____________ CCS/T =___________ C

Total line load =___________ CCS

7UXQN#XVDJH
Number of TNs CCS/T per Total CCS load

Trunk route accessing route trunk route per trunk route

____________ ____________ x ____________ =____________C

____________ ____________ x ____________ =____________C

____________ ____________ x ____________ =____________C

____________ ____________ x ____________ =____________C

____________ ____________ x ____________ =____________C

____________ ____________ x ____________ =____________C

Total trunk load =____________CCS

&RQVROH#XVDJH
Number of consoles____________x 30 CCS
= Total console load =____________CC

'LJLWRQH#UHFHLYHUV
Number of DTRs (from tables)____________ 
= Total DTR load =____________CCS
= Total load =____________CCS
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH



3DJH#463#RI#7<; #&KDSWHU#5#²#3URYLVLRQLQJ

-year 
:RUNVKHHW#&=#6\VWHP#FDELQHW#2#0DLQ#FKDVVLV#UHTXLUHPHQWV

Customer:________________________________________
Date: ______________

Prepare one worksheet for the complete system at cutover, 2-year, and 5
intervals.

,3(#FDUG#FDOFXODWLRQV

&XWRYHU 5#\HDUV 8#\HDUV

1XPEHU#RI#GLJLWDO#OLQH#FDUGV# #
QXPEHU#RI#GLJLWDO#SRUWV#+05583#XVHV#5#SRUWV,

49

1XPEHU#RI#DQDORJ#OLQH#FDUGV# #
QXPEHU#RI#DQDORJ#SRUWV#LQ#VHUYLFH

49

1XPEHU#RI#DQDORJ#ZDLWLQJ#OLQH#FDUGV# #
QXPEHU#RI#DQDORJ#SRUWV#ZLWK#PHVVDJH#ZDLWLQJ

49

1XPEHU#RI#XQLYHUVDO#WUXQN#FDUGV# #
WRWDO#QXPEHU#RI#&22','25$12SDJLQJ#WUXQNV

;

1XPEHU#RI#()0#WUXQN#FDUGV# 
WRWDO#QXPEHU#RI#()02SDJLQJ2GLFWDWLRQ#WUXQNV

7

7RWDO#FDUGV

1RWH= )RU#KLJKHU#UHOLDELOLW\/#GR#QRW#FRQILJXUH#PRUH#WKDQ#RQH#05583#FRQVROH#RQ#RQH#GLJLWDO#OLQH#FDUG1#8VH#
SDJLQJ#WUXQNV#RQ#XQLYHUVDO#WUXQN#FDUGV#RU#()0#WUXQN#FDUGV/#GHSHQGLQJ#RQ#ZKDW#FRPELQDWLRQ#PLQLPL]HV#WKH#
WRWDO#QXPEHU#RI#WUXQN#FDUGV#UHTXLUHG1
886063440433 6WDQGDUG#43133 -XO\#4<<<



#&KDSWHU#5#²#3URYLVLRQLQJ 3DJH#464#RI#7<;

ion 
ts 

rom 
6\VWHP#FDELQHW#2#0DLQ#FKDVVLV#UHTXLUHPHQWV#+FRQWLQXHG,
To determine the number of chassis required for Option 11C, go to “Opt
11C Mini Calculations” on page 132. To determine the number of cabine
required for Option 11C, follow the guidelines below:

2SWLRQ#44&#&DOFXODWLRQV#ZLWKRXW#0HULGLDQ#0DLO
The first cabinet provides a total of 9 slots for trunk and line cards:

For systems requiring SDI/DCH cards, subtract one available card slot f
the first cabinet for each additional SDI/DCH card required.

2SWLRQ#44&#&DOFXODWLRQV#ZLWK#0HULGLDQ#0DLO
Subtract one available card slot from the first cabinet:

1XPEHU#RI#,3(#
FDUGV

1XPEHU#RI#FDELQHWV#UHTXLUHG
+PD[LPXP#8#FDELQHWV,

40<# 4#

4304<# 5#

5305< 6

6306< 7

7307< 8

1XPEHU#RI#,3(#
FDUGV

1XPEHU#RI#FDELQHWV#UHTXLUHG
+PD[LPXP#8#FDELQHWV,

40; 4#

<04; 5#

4<05; 6

5<06; 7

6<07; 8
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH



3DJH#465#RI#7<; #&KDSWHU#5#²#3URYLVLRQLQJ

with 

r 
2SWLRQ#44&#0LQL#&DOFXODWLRQV
The main chassis provides a total of 3 locations for trunk and line cards, 
the chassis expander providing 4 additional locations:

For systems requiring extra TDS/DTR or SDI/DCH cards, subtract one 
available card slot from the main chassis for each additional TDS/DTR o
SDI/DCH card required.
Number of chassis required:____________

1XPEHU#RI#,3(#
FDUGV

1XPEHU#RI#FKDVVLV#UHTXLUHG
+PD[LPXP#5#FKDVVLV,

406# 4#

70:D

D1#,I#\RX#DUH#DGGLQJ#D#0HULGLDQ#0DLO#FDUG/#LW#PXVW#EH#ORFDWHG#LQ#VORW#
43#RI#WKH#FKDVVLV#H[SDQGHU/#ZKLFK#UHGXFHV#WKH#PD[LPXP#QXPEHU#RI#
,3(#FDUGV#WR#91

5#
886063440433 6WDQGDUG#43133 -XO\#4<<<



#&KDSWHU#5#²#3URYLVLRQLQJ 3DJH#466#RI#7<;
:RUNVKHHW#'=#8QSURWHFWHG#PHPRU\#FDOFXODWLRQV

Customer:________________________________________
Date: ______________

Prepare one worksheet for the complete system.

Total from table __________
Total words from table __________

Capacity ______ 64 ___ k words (k = 1024 words)

,WHPV :RUGV 7RWDO

)L[HG#DPRXQW#RI#VWRUDJH#UHTXLUHG

833#DQG#5833#71V

$GG0RQ#PRGXOHV

1HWZRUN#JURXSV 5

7UXQN#XQLWV

&RQVROHV

&XVWRPHU#JURXSV

1HWZRUN#ORRSV 63

3HULSKHUDO#6LJQDOOLQJ 5

7UXQN#URXWHV

6',#FDUGV

7'6#ORRSV

&RQIHUHQFH#ORRSV 6

'75#ORRSV

&DOO#UHJLVWHUV#

/RZ#SULRULW\#LQSXW#EXIIHUV

+LJK#SULRULW\#LQSXW#EXIIHUV
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH



3DJH#467#RI#7<; #&KDSWHU#5#²#3URYLVLRQLQJ
:RUNVKHHW#(=#3URWHFWHG#PHPRU\#FDOFXODWLRQV
Customer: ________________________________________
Date: ______________

Prepare one worksheet for the complete system.

Total from table __________

Add 10% __________

Total words from table __________

Capacity ______ 64 ____ k words (k = 1024 words)

,WHPV :RUGV 7RWDO

)L[HG#DPRXQW#RI#VWRUDJH#UHTXLUHG

833#DQG#5833#71V

$GG0RQ#PRGXOHV

7UXQN#XQLWV

&RQVROHV

&XVWRPHU#JURXSV

7UXQN#URXWHV

&RGH#UHVWULFWHG#WUXQN#URXWHV

'75#ORRSV#+LQ#H[FHVV#RQ#4,

6SHHG#FDOO#KHDG#WDEOH

6SHHG#FDOO#OLVWV#+43#QXPEHUV,

6SHHG#FDOO#OLVWV#+83#QXPEHUV,

7'6#ORRSV#+LQ#H[FHVV#RI#4,

+LVWRU\#ILOH

1RWH= 5HFRUG#WRWDOV#RQ#WKH#QH[W#SDJH1
886063440433 6WDQGDUG#43133 -XO\#4<<<



#&KDSWHU#5#²#3URYLVLRQLQJ 3DJH#468#RI#7<;
:RUNVKHHW#)=#(TXLSPHQW#VXPPDU\

Customer:________________________________________
Date: ______________

Prepare one worksheet for the complete system.

(TXLSPHQW#VXPPDU\ 4XDQWLW\ %DVHG#RQ

/LQH#DQG#WUXQN#FDUGV &XWRYHU

'75V 5#\HDUV

7'6#ORRSV 5#\HDUV

&DOO#UHJLVWHUV 5#\HDUV

+LJK#SULRULW\#LQSXW#EXIIHUV &XWRYHU

/RZ#SULRULW\#LQSXW#EXIIHUV &XWRYHU

6\VWHP#FDELQHWV 5#\HDUV
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH



3DJH#469#RI#7<; #&KDSWHU#5#²#3URYLVLRQLQJ
:RUNVKHHW#*=#6\VWHP#SRZHU#FRQVXPSWLRQ
For Option 11C Mini, go to Worksheet Gg: Option 11C Mini power 
consumption: Main chassis on page 144.

7DEOH#49
&LUFXLW#&DUG#3RZHU#&RQVXPSWLRQ

&LUFXLW#FDUG 7\SH (#DFWLYH#VHWV#
+RII0KRRN,

3RZHU#
FRQVXPSWLRQ

0DLO 0HULGLDQ#0DLO VWHDG\#VWDWH 68:

178.35 )OH[LEOH#DQDORJ#OLQH#FDUG 83( 59:

17;'35 'LJLWDO#OLQH#FDUG 433( 58:

17;'36 $QDORJ#OLQH#FDUG 83( 59:

17<'3< 0HVVDJH0ZDLWLQJ#OLQH#FDUG 83( 59:

17;'47 8QLYHUVDO#WUXQN#FDUG ','0HQDEOHG 5;:

17;'48 ()0#WUXQN#FDUG 12$ 5<:

17%.78 6\VWHP#&RUH#FDUG#+2SWLRQ#44(, 12$ 43:

17'.49 7;#SRUW#'LJLWDO#/LQH#&DUG#+2SWLRQ#44&#0LQL, 433( :8Z

17'.53 Small System Controller (Option 11C) 12$ 48Z

17'.55 43#P#)LEHU#'DXJKWHU#%RDUG#+2SWLRQ#44&, 12$ 6:

17'.56 43#P#5HFHLYHU#FDUG#+2SWLRQ#44&, 12$ 6:

17'.57 6#NP#)LEHU#'DXJKWHU#%RDUG#+2SWLRQ#44&, 12$ 6:

17'.58 6#NP#5HFHLYHU#FDUG#+2SWLRQ#44&, 12$ 6:

17'.59 8SJUDGHV#'DXJKWHU#%RDUG#+2SWLRQ#44&, 12$ 5:

17'.:< 6#NP#)LEHU#'DXJKWHU#%RDUG#+2SWLRQ#44&, 12$ 6:

17'.;3 6#NP#5HFHLYHU#FDUG#+2SWLRQ#44&, 12$ 6:

17'.;8 'XDO#)LEHU#'DXJKWHU#%RDUG#+2SWLRQ#44&, 12$ :18:

17'.<: 0LQL#6\VWHP#&RQWUROOHU#+2SWLRQ#44&#0LQL, 12$ 48#Z
886063440433 6WDQGDUG#43133 -XO\#4<<<



#&KDSWHU#5#²#3URYLVLRQLQJ 3DJH#46:#RI#7<;
17%.7: ([SDQVLRQ#GDXJKWHUERDUG 12$ 8:

17%.87 0DLQ#)LEHU#,QWHUIDFH 12$ 43:

17%.88 ([SDQVLRQ#)LEHU#,QWHUIDFH 12$ :18:

17$.35 6',2'&+#FDUG 12$ 43:

17$.36 7'62'75#FDUG 12$ ;:

17$.3< 4180E#'7,235,#FDUG 12$ 43:

7DEOH#49
&LUFXLW#&DUG#3RZHU#&RQVXPSWLRQ#+&RQWLQXHG,

&LUFXLW#FDUG 7\SH (#DFWLYH#VHWV#
+RII0KRRN,

3RZHU#
FRQVXPSWLRQ
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH



3DJH#46;#RI#7<; #&KDSWHU#5#²#3URYLVLRQLQJ
:RUNVKHHW#*D=#6\VWHP#SRZHU#FRQVXPSWLRQ=#0DLQ#FDELQHW

6ORW &LUFXLW#FDUG# 7\SH
3RZHU#

FRQVXPSWLRQ#
IURP#7DEOH 49

3

4

5

6

7

8

9

:

;

<

43

7RWDO
886063440433 6WDQGDUG#43133 -XO\#4<<<



#&KDSWHU#5#²#3URYLVLRQLQJ 3DJH#46<#RI#7<;
:RUNVKHHW#*E=#6\VWHP#SRZHU#FRQVXPSWLRQ=#ILUVW#H[SDQVLRQ#
FDELQHW

6ORW &LUFXLW#FDUG# 7\SH
3RZHU#

FRQVXPSWLRQ#
IURP#7DEOH 49

44

45

46

47

48

49

4:

4;

4<

53

7RWDO
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH



3DJH#473#RI#7<; #&KDSWHU#5#²#3URYLVLRQLQJ
:RUNVKHHW#*F=#6\VWHP#SRZHU#FRQVXPSWLRQ=#VHFRQG#
H[SDQVLRQ#FDELQHW

6ORW &LUFXLW#FDUG 7\SH
3RZHU#

FRQVXPSWLRQ#
IURP#7DEOH 49

54

55

56

57

58

59

5:

5;

5<

63

7RWDO
886063440433 6WDQGDUG#43133 -XO\#4<<<



#&KDSWHU#5#²#3URYLVLRQLQJ 3DJH#474#RI#7<;
:RUNVKHHW#*G=#6\VWHP#SRZHU#FRQVXPSWLRQ=#WKLUG#H[SDQVLRQ#
FDELQHW

6ORW &LUFXLW#FDUG 7\SH
3RZHU#

FRQVXPSWLRQ#
IURP#7DEOH 49

64

65

66

67

68

69

6:

6;

6<

73

7RWDO
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH



3DJH#475#RI#7<; #&KDSWHU#5#²#3URYLVLRQLQJ
:RUNVKHHW#*H=#6\VWHP#SRZHU#FRQVXPSWLRQ=#IRXUWK#H[SDQVLRQ#
FDELQHW

6ORW &LUFXLW#FDUG 7\SH
3RZHU#

FRQVXPSWLRQ#
IURP#7DEOH 49

74

75

76

77

78

79

7:

7;

7<

83

7RWDO
886063440433 6WDQGDUG#43133 -XO\#4<<<



#&KDSWHU#5#²#3URYLVLRQLQJ 3DJH#476#RI#7<;
:RUNVKHHW#*I=#7RWDO#2SWLRQ#44&#V\VWHP#SRZHU#FRQVXPSWLRQ

3RXW#0DLQ#+WRWDO#IRU#VORWV#4043#LQ#PDLQ#FDELQHW,

3RXW#([SDQ#+WRWDO#IRU#VORWV#44053#LQ#WKH#ILUVW#
H[SDQVLRQ#FDELQHW,

3RXW#([SDQ#+WRWDO#IRU#VORWV#54063#LQ#WKH#VHFRQG#
H[SDQVLRQ#FDELQHW,

3RXW#([SDQ#+WRWDO#IRU#VORWV#64073#LQ#WKH#WKLUG#
H[SDQVLRQ#FDELQHW,

3RXW#([SDQ#+WRWDO#IRU#VORWV#74083#LQ#WKH#IRXUWK#
H[SDQVLRQ#FDELQHW,

7RWDO
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH



3DJH#477#RI#7<; #&KDSWHU#5#²#3URYLVLRQLQJ
:RUNVKHHW#*J=#2SWLRQ#44&#0LQL#SRZHU#FRQVXPSWLRQ=#0DLQ#
FKDVVLV

:RUNVKHHW#*K=#2SWLRQ#44&#0LQL#SRZHU#FRQVXPSWLRQ=#&KDVVLV#
H[SDQGHU#

6ORW &LUFXLW#FDUG 7\SH
3RZHU#

FRQVXPSWLRQ#
IURP#7DEOH 49

4 17'.<: 06& 48#Z

5

6

7/#8/#9 17'.49 7;#SRUW#'/& :8Z

7RWDO

6ORW &LUFXLW#FDUG 7\SH
3RZHU#

FRQVXPSWLRQ#
IURP#7DEOH 49

:

;

<

43

7RWDO
886063440433 6WDQGDUG#43133 -XO\#4<<<



#&KDSWHU#5#²#3URYLVLRQLQJ 3DJH#478#RI#7<;
:RUNVKHHW#*L=#7RWDO#2SWLRQ#44&#0LQL#V\VWHP#SRZHU#
FRQVXPSWLRQ

3RXW#0DLQ#+WRWDO#IRU#VORWV#409#LQ#PDLQ#FKDVVLV,

3RXW#([SDQ#+WRWDO#IRU#VORWV#:043#LQ#WKH#FKDVVLV#
H[SDQGHU,

7RWDO
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH



3DJH#479#RI#7<; #&KDSWHU#5#²#3URYLVLRQLQJ
:RUNVKHHW#+=#%DWWHU\#FXUUHQW#DQG#DF#OLQH#FDOFXODWLRQ#IRU#
DF V\VWHPV#XVLQJ#17$.:8#DQG#17$.:9

3LQ##+0DLQ,# #3RXW#+0DLQ,
##########################31;3

# #BBBBB#######

# #BBBBB#,#OLQH##+0DLQ,#LQ#DF#DPSV# #3LQB +0DLQ,
#############################################9#[#319##

,#%DWW#+0DLQ,

;3(#HIILFLHQF\

2SWLRQ#44#
&(#)#3(

17$.37#RU

SRZHU#VXSSO\

17$.:82:9#
EDWWHU\#XQLW

7R#DF#SRZHU#
VRXUFH

0DLQ#FDELQHW##
3RXW#+0DLQ,# #BBBBB

##3)# #319/##
9# #4439DF#RU#
53;9DF

9%DWW# #7;9GF
#########################

1RWH=#3OLQH#+0DLQ,# #:839$#.20#43(#PD[LPXP#GXULQJ#EDWWHU\#FKDUJLQJ

3 LQ##+([SDQ,# #3RXW#+([SDQ,
##########################31;3

# #BBBBB#######

# #BBBBB#,# OLQH##+([SDQ,#LQ#DF#DPSV# #3LQB+([SDQ,
#############################################9#[#319##

,#%DWW#+([SDQ,

;3(#HIILFLHQF\

2SWLRQ#44#
&(#)#3(

17$.37#RU#

SRZHU#VXSSO\

17$.:82:9#
EDWWHU\#XQLW

7R#DF#SRZHU#
VRXUFH

([SDQVLRQ#FDELQHW##
3RXW#+([SDQ,# #BBBBB

##3)# #319/##
9# #4439DF#RU#

53;9DF

9%DWW# #7;9GF
#########################

1RWH=#3OLQH#+([SDQ,# #:839$#.20#43(#PD[LPXP#GXULQJ#EDWWHU\#FKDUJLQJ

,#%DWW#+0DLQ,#LQ#GF#DPSV# #3 LQ##+0DLQ,## #BBBBB ##
################################################7;#

,#%DWW#+([SDQ,#LQ#GF#DPSV# #3LQ##+([SDQ,## #BBBBB ##
################################################7;#

#17'.:;#DF2GF#

17'.:;#DF2GF#
886063440433 6WDQGDUG#43133 -XO\#4<<<



#&KDSWHU#5#²#3URYLVLRQLQJ 3DJH#47:#RI#7<;
:RUNVKHHW#,=#%DWWHU\#FXUUHQW#FDOFXODWLRQ#IRU#
FXVWRPHU0SURYLGHG#GF#UHVHUYH#SRZHU

,#%DWW##+0DLQ,#LQ#GF#DPSV# #3 LQ##+0DLQ,## #BBBBB##
################################################7;#

3LQ##+0DLQ,# #3RXW#+0DLQ,
##########################31;3

# #BBBBB#######

,#%DWW#+0DLQ,

;3(#HIILFLHQF\

FXVWRPHU0SURYLGHG#
UHVHUYH#SRZHU#

V\VWHP

17$.38#RU

SRZHU#VXSSO\

2SWLRQ#44#
&(#)#3(

0DLQ#FDELQHW##
3RXW# +0DLQ,# #BBBBB

9#%DWW# #7;9GF

,#%DWW##+([SDQ,#LQ#GF#DPSV# #3LQ##+([SDQ,# BBBBB##
###################################################7;#

3RXW#+([SDQ,# #BBBBB

3LQ##+([SDQ,# #3RXW#+([SDQ,
##########################31;3

# #BBBBB#######

([SDQVLRQ#FDELQHW#9 #7;9

;3(#HIILFLHQF\

2SWLRQ#44#3(

FXVWRPHU0SURYLGHG#
UHVHUYH#SRZHU#

V\VWHP

17$.38#RU

SRZHU#VXSSO\

,#%DWW#+([SDQ,

9#%DWW# #7;9GF

#17'.:5#GF#

#17'.:5#GF#
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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#&KDSWHU#5#²#3URYLVLRQLQJ 3DJH#47<#RI#7<;
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&KDSWHU#6#²#7UDQVPLVVLRQ#SDUDPHWHUV
,QWURGXFWLRQ

All the Meridian 1 Option 11 types of communication systems accommod
two companding laws to convert signals from analog to digital and from 
digital to analog:

• µ-Law which is used in North America and Japan.

• A-Law which is used in most other areas of the world, including Euro

The peripheral equipment used in the Option 11 systems is limited to the 
known as “Intelligent Peripheral Equipment” (IPE).

The following transmission specification applies to both standard µ-Law 
A-Law cards. There are other countries which have their own transmissi
plans and thus use unique cards which have had adjustments made to 
accommodate their transmission specifications. These adjustments wer
generally in A/D and D/A gains. 

The transmission characteristics are given in the following section. Exce
where indicated otherwise, the design objectives given are met when 
measured between 2 wire and 4 wire analog input and output interfaces
terminated with their nominal impedance.

The reference frequency for µ-Law is 1024 Hz and A-Law is 820 Hz. Th
reference level is -10 dBmO (as an alternative a reference level of 0 dBm
may be used).
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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7UDQVPLVVLRQ#$0/DZ#DQG#�0/DZ
/RVV#3ODQ

,QVHUWLRQ#ORVV
The insertion loss of a private branch exchange (PBX) connection is def
as the difference between the power delivered from the (test) reference so
into the input port and the power at the output port. For insertion loss tes
both the signal source and the measurement instrument have impedanc
600 ohms. The test frequency is 820 Hz for A-Law and 1024 Hz for µ-La

The insertion losses between various Intelligent Peripheral Equipment (I
ports are connection - specific in order to be compatible with end-to-end
network connection loss requirements. The Meridian 1 Option 11 loss 
specifications are in agreement with North American standards, which a
formulated to provide satisfactory end-to-end performance for connectio
within private networks and between private and public networks.

The loss plan strategy for IPE combines electrical loss with terminal acou
parameters for optimum transmission performance. For this reason, som
connections have asymmetrical loss in order to conform with network lo
plans. This asymmetry is resolved at a remote point (another switch) in 
overall connection.

Tables 18, 19, and 20 provide loss values measured in decibels (dB) for
connections between:

• IPE ports (lines and trunks)

• Digital ports (PRI or DTI)

Tables 18, 19, and 20 are in matrix format, be aware of the direction of t
arrows when searching for a loss value. 

7DEOH#4:
*XLGH#WR#ORVV#YDOXHV#WDEOHV

,3(#3RUW 'LJLWDO#3RUW

,3(#3RUWV 7DEOH 4;

'LJLWDO#3RUWV 7DEOH 4< 7DEOH 53
886063440433 6WDQGDUG#43133 -XO\#4<<<



#&KDSWHU#6#²#7UDQVPLVVLRQ#SDUDPHWHUV 3DJH#486#RI#7<;
7DEOH#4;
,QVHUWLRQ#/RVV#IURP#,3(#3RUWV#WR#,3(#3RUWV#+PHDVXUHG#LQ#G%,

,3(#3RUWV

,3(#3RUWV

83325833#/LQH 'LJLWDO#
/LQH

527#:LUH#()0#
7UXQN

7#:LUH#+(61,#
()0#7UXQN

&22);2:$76#
/RRS#7LH#
7UXQN

83325833#/LQH

#9

#9
'LJLWDO#/LQH

#518

618

#3

3
527#:LUH#()0#
7UXQN

#9

6

618

# 0318

4

4
7#:LUH#+(61,#
()0#7UXQN

#818

518

#6

04

318

318

#3

3
&22);2:$76#
/RRS#7LH#
7UXQN

#518

3

#3

0618

#318

3

#3

0318

#318

318
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH



3DJH#487#RI#7<; #&KDSWHU#6#²#7UDQVPLVVLRQ#SDUDPHWHUV
7DEOH#4<
,QVHUWLRQ#/RVV#'LJLWDO#3RUWV#7R#,3(#3RUWV#+PHDVXUHG#LQ#G%,

,3(#3RUWV

'LJLWDO#3RUWV

83325833#/LQH 'LJLWDO#
/LQH

527#:LUH#()0#
7UXQN

7#:LUH#+(61,#
()0#7UXQN

&22);2:$76#
/RRS#7LH#
7UXQN

7LH#7UXQN

#;18

518

#9

3

#618

0518

#6

06

#518

0518
6DWHOOLWH#7LH#
7UXQN#
+6HH#QRWH#4,

#518

518

#06

3

#318

318

#3

3

#0318

0318
&22);2:$76#
/RRS#7LH#7UXQN

#318

718

#5

04

#518

518

#5

5

#318

0318
7ROO#2IILFH#
+6HH#QRWH#5,

#;18
518

#9
3

#618

0518

#6

06

#818

318
3ULPDU\#5DWH#
,QWHUIDFH#+35,,#
+6HH#QRWH#6,

#918

618

#9

3

#618

318

#6

3

#518

0518C
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#&KDSWHU#6#²#7UDQVPLVVLRQ#SDUDPHWHUV 3DJH#488#RI#7<;

X. 
g 

Mb 
ese 
nted 
1RWHV#WR#7DEOH 4<

1 A satellite tie trunk connects a satellite or tributary PBX to a main PB
A tributary PBX does not have its own directory number for incomin
calls.

2 The toll office designation is for a trunk to an office in the public 
switched network with a higher rank than the local office (class 5).

3 The 1.5Mb PRI and DTI have digital pads which are controlled by 
Meridian 1 software to provide the insertion loss given above. The 2
PRI and DTI have programmable digital pads. The default value for th
pads gives the insertion loss in Table 19. The pad values can be pri
and changed in overlay 73 (LD 73).
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH



3DJH#489#RI#7<; #&KDSWHU#6#²#7UDQVPLVVLRQ#SDUDPHWHUV
7DEOH#53
(OHFWULFDO#ORVV#'LJLWDO#SRUWV#WR#'LJLWDO#SRUWV#+PHDVXUHG#LQ#G%,

'LJLWDO#SRUWV

'LJLWDO#3RUWV

7LH#7UXQN 6DWHOOLWH#7LH#
7UXQN

+QRWH#4,

&22);2:$76#
/RRS#7LH#
7UXQN

7ROO#2IILFH#
7UXQN

+QRWH#5,

3ULPDU\#5DWH#
,QWHUIDFH#
+35,,
+QRWH#6,

7LH#7UXQN

3

3
6DWHOOLWH#7LH#
7UXQN
+6HH#QRWH#4,

3

3

3

3
&22);2:$76#
/RRS#7LH#7UXQN

3

9

3

3

6

6
7ROO#2IILFH
+6HH#QRWH#5,

3

3

9

3

9

3

3

3
3ULPDU\#5DWH#
,QWHUIDFH#+35,,
+6HH#QRWH#6,

3

3

9

3

6

3

3

3

3

3
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#&KDSWHU#6#²#7UDQVPLVVLRQ#SDUDPHWHUV 3DJH#48:#RI#7<;
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1RWHV#WR#7DEOH 53

1 A satellite tie trunk connects a satellite or tributary PBX to a main PB
A tributary PBX does not have its own directory number for incomin
calls.

2 The toll office designation is for a trunk to an office in the public 
switched network with a higher rank than the local office (class 5).

3 The 1.5Mb PRI and DTI have digital pads which are controlled by 
Meridian 1 software to provide the insertion loss given above. The 2
PRI and DTI have programmable digital pads. The default value for th
pads gives the insertion loss in Table 20. The pad values can be pri
and changed in overlay 73 (LD 73).

,QVHUWLRQ#ORVV#OLPLWV
Table 21 gives the analog insertion loss limits for trunk and line connecti

7DEOH#54
,QVHUWLRQ#ORVV#OLPLWV

&RQQHFWLRQ ,QVHUWLRQ#/RVV#9DULDWLRQ#/LPLWV#+G%,

/LQH#²#/LQH .413

/LQH#²#$QDORJ#7UXQN .#31:

/LQH#²#'LJLWDO#7UXQN .31:

$QDORJ#7UXQN#²#$QDORJ#7UXQN .31:

$QDORJ#7UXQN#²#'LJLWDO#7UXQN .31:

'LJLWDO#7UXQN#²#'LJLWDO#7UXQN .315
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH



3DJH#48;#RI#7<; #&KDSWHU#6#²#7UDQVPLVVLRQ#SDUDPHWHUV

 
rence 
)UHTXHQF\#5HVSRQVH
Frequency Response (Attenuation Distortion) at a given frequency is the
difference between the loss at the test frequency and the loss at the refe
frequency. Table 22 gives the frequency response for 2 wire and 4 wire 
interfaces.

7DEOH#55
)UHTXHQF\#5HVSRQVH##

1RWHV#WR#7DEOH 55

• The symbol (+) denotes a loss and the symbol (-) denotes a gain.

• Reference Sources:
µ-Law -1024 Hz -10 dBmO
A-Law - 820 Hz -10 dBmO

5#:LUH#,QWHUIDFH 7#:LUH#,QWHUIDFH

)UHTXHQF\#++], 0LQLPXP 0D[LPXP 0LQLPXP 0D[LPXP

533 3 8 3 6

633 0318 413 0318 318

6333 0318 4 0318 318

6533 0318 418 0318 418

6733 3 613 3 613
886063440433 6WDQGDUG#43133 -XO\#4<<<



#&KDSWHU#6#²#7UDQVPLVVLRQ#SDUDPHWHUV 3DJH#48<#RI#7<;
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,QSXW#LPSHGDQFH#DQG#EDODQFH#LPSHGDQFH
Input Impedance for a port is the impedance as seen looking into the port 
the tip and ring. 

The Balance Impedance is the output source impedance of the port and
designed to match the impedance of the transmission line plus the far e
trunk.

7DEOH#56
,QSXW#LPSHGDQFH2EDODQFH#LPSHGDQFH

&RQQHFWLRQ 6\VWHP ,QSXW#,PSHGDQFH %DODQFH#,PSHGDQFH

83325833#/LQH ,3( 933 933

5#:LUH#()0#7UXQN ,3( 933 933

7#:LUH#()0#7UXQN ,3( 933 933

','2'2'2/223#7,(#
7UXQN

,3( 9332<33 93326&20
+6#&20#LV#WKH#(,$#
WHUPLQDWLRQ#RI#683#.#
4333223154#µ ),

&1217UXQN ,3( 9332<33 93326&20
+6#&20#LV#WKH#(,$#
WHUPLQDWLRQ#RI#683#.#
4333223154#µ ),
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH



3DJH#493#RI#7<; #&KDSWHU#6#²#7UDQVPLVVLRQ#SDUDPHWHUV
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5HWXUQ#/RVV
The return loss measures how closely the input impedance matches the
required impedance (source impedance). Return loss at an impedance 
discontinuity in a transmission path is the ratio (in dB) of the power level
an incident signal to the power level of the resulting reflected signal. 

Echo Return Loss (ERL) is a weighted average of the return loss value o
the frequency range of 500 to 2500 Hz. 

Single Frequency Return Loss (SFRL) is the lowest value of return loss in
frequency range of 200 to 3200 Hz.

The line or trunk undergoing testing is connected to a 4 wire E&M trunk,
which is terminated with 600 OHMS. The return loss is measured agains
characteristic input impedance (see Table 24).

Reference Source for µ-Law or A-Law is 0 dBmO.

7DEOH#57
5HWXUQ#/RVV

,QWHUIDFH (FKR#5HWXUQ#/RVV#+G%, 6LQJOH#)UHTXHQF\#
5HWXUQ#/RVV#+G%,

7#:LUH#7UXQN !5; !55

5#:LUH#/LQH !4; !45

5#:LUH#7UXQN !55 !4:
886063440433 6WDQGDUG#43133 -XO\#4<<<



#&KDSWHU#6#²#7UDQVPLVVLRQ#SDUDPHWHUV 3DJH#494#RI#7<;
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7UDQVK\EULG#/RVV
The source impedance of a two wire interface must match the terminatin
impedance (line plus telephone set or line plus far end trunk). If the sour
impedance does not match, there will be a problem with stability and liste
echo.

The match of the output source impedance to the line or trunk impedanc
measured by connecting the interface to a 4 wire trunk. The reflected sig
from the hybrid is then measured when the 2 wire interface is terminated 
the balance impedance given in Table 23.

The values for the transhybrid (return) loss of a 2 wire interface when 
terminated in its balance impedance is given in Table 25.

Reference Level is 0 dBmO.

7DEOH#58
7UDQVK\EULG#ORVV

,QSXW#)UHTXHQF\#
++],

7UDQVK\EULG#5HWXUQ#/RVV
+G%,

633 49
833 53
5833 53
6733 49
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH



3DJH#495#RI#7<; #&KDSWHU#6#²#7UDQVPLVVLRQ#SDUDPHWHUV
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,GOH#&KDQQHO#1RLVH#
Idle channel noise is noise in the absence of a signal. It is the short-term
average absolute noise power, measured with either C-message weightin
µ−Law or Psophometric weighting for a A-Law. The 3 k Hz flat measurem
uses equal weighting for all frequencies in the 20-3000 Hz range. The va
are shown in Table 26.

,PSXOVH#1RLVH
Impulse noise is defined as noise bursts or spikes that exceed normal pe
idle-channel noise. Impulse noise is measured by counting the number o
spikes exceeding a pre-set threshold; it is the number of counts above 5
dBm0 during a five minute interval, under fully loaded busy hour PBX traf
conditions.

7DEOH#5:
,PSXOVH#1RLVH

7DEOH#59
,GOH#&KDQQHO#1RLVH

&RQQHFWLRQ
�0/DZ#&#
0HVVDJH#1RLVH
G%UQ&3

$0/DZ#
3VRSKRPHWULF
G%P33

6#N+]#
G%P3

/LQH#²#/LQH ?53 !98 ?5<

/LQH#²#7UXQN ?53 !98 ?5<

7UXQN#²#7UXQN ?53 !98 ?5<

7LPH /HYHO &RXQWV

8#0LQXWHV !88#G%P2 3
886063440433 6WDQGDUG#43133 -XO\#4<<<
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9DULDWLRQ#RI#JDLQ#YHUVXV#OHYHO
The variation of gain verses level (tracking error) measures how closely
changes in input levels causes corresponding changes in output levels.

The tracking error is measured in decibels and is defined as the deviatio
gain or loss through a range of input level relative to the gain or loss at t
reference frequency and level of 0 dBmO.

There are two methods of measuring the tracking error.

0HWKRG#4
When a noise signal as defined in CCITT recommendation 0.131 is app
at the input of any interface, the gain versus level deviation at the outpu
meets the limits set out in Table 28.

7DEOH#5;
9DULDWLRQ#RI#JDLQ#YHUVXV#OHYHO#PHWKRG#4

Alternatively, when a sine wave input in the frequency range 700 - 1100
is applied at the input of any interface, the gain vs level deviation at the ou
meets the limits given in Table 29.

Reference frequency:

• 700 - 1100 Hz

• 820 Hz A-Law

• 1024 Hz µ-Law

,QSXW#/HYHO
G%P3

*DLQ#9DULDWLRQ
G%

088#WR#043 .20318
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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7DEOH#5<
9DULDWLRQ#RI#JDLQ#YHUVXV#OHYHO#PHWKRG#4

0HWKRG#5
With a sine wave in the frequency range of 700-1100 Hz applied to the in
port of any interface, the variation of the gain vs level at the output port m
the limits given in Table 30.

Reference frequency:

• 700-1100 Hz 

• 820 Hz A-Law 

• 1024 Hz µ-Law

7DEOH#63
9DULDWLRQ#RI#JDLQ#YHUVXV#OHYHO#PHWKRG#5

,QSXW#/HYHO
G%P3

*DLQ#9DULDWLRQ
G%

043#WR#.6 .20318

,QSXW#/HYHO
G%P3

*DLQ#9DULDWLRQ
G%

06:#WR#083 .204
3#WR#6: .20318
886063440433 6WDQGDUG#43133 -XO\#4<<<
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7RWDO#GLVWRUWLRQ#LQFOXGLQJ#TXDQWL]DWLRQ#GLVWRUWLRQ
The quantization distortion is the difference between the original analog
signal and the analog signal (signal plus noise) resulting from the decod
process. There are two methods of measuring the quantization distortio

0HWKRG#4
With a noise signal corresponding to CCITT recommendation 0.131 app
to the input interface, the total distortion measured at the output interface
above the limit given in Table 31.

7DEOH#64
7RWDO#GLVWRUWLRQ#PHWKRG#4

,QSXW#6LJQDO
G%P2

$QDORJ#²#$QDORJ
G%

'LJLWDO#²#$QDORJ
G%

088 4414 4614

073 5914 5;14

067 631: 651:

05:#WR#09 6517 6717

06 5713 591;
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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0HWKRG#5
With a sine wave at the reference frequency is applied to the input interf
the total distortion measured at the output port interface lies above the li
given in Table 32.

Reference frequency:

• 1020 Hz µ-Law

• 820 or 420 Hz A-Law

7DEOH#65
7RWDO#GLVWRUWLRQ#PHWKRG#5

6SXULRXV#LQ0EDQG#VLJQDO
When a sine wave signal in the range of 700-1100 Hz, at a level of 0 dB
is applied to the input port, the output level (at any frequency other than 
of the applied signal,) is less than -40 dBmO when measured selectively
the band 300-3400 Hz.

6SXULRXV#RXW0RI0EDQG#VLJQDO
When a sine wave signal in the range of 300-3400 Hz, at a level of 0 dB
is applied to the input port, the level of spurious out-of-band image signa
measured selectively at the output port is lower than -25 dBmO.

'LVFULPLQDWLRQ#DJDLQVW#RXW0RI0EDQG#VLJQDOV
With any sine wave signal above 4.6 kHz applied to the input port at -25
dBm0, the level of any image frequency produced at the output is at leas
dB below the level of the test signal.

,QSXW#VLJQDO
G%P3

$QDORJ#²#$QDORJ
G%

'LJLWDO#²#$QDORJ
G%

078 55 57

073 5: 5<

063#WR#3 66 68
886063440433 6WDQGDUG#43133 -XO\#4<<<
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,QWHUPRGXODWLRQ
When two sine wave signals, f1 and f2, in the range of 450 to 2050 Hz, 
harmonically related and of equal level in the range -21 to -4 dBmO are 
applied to the input, they do not create any 2f2-f1 intermodulation produ
greater than 35 dB below the power level of the input signal.

*URXS#'HOD\
$EVROXWH#JURXS#GHOD\

The absolute group delay is the minimum group delay measured in the 
frequency band 500-2800 Hz. The absolute group delay meets the limits
given in Table 33.

7DEOH#66
$EVROXWH#JURXS#GHOD\

*URXS#GHOD\#GLVWRUWLRQ
The group delay distortion is the difference between the absolute group d
(minimum delay) and the group delay in the range 500 to 2800 Hz.

,QWHUIDFH#W\SH $EVROXWH#*URXS
'HOD\#0LFURVHFRQGV

$QDORJ#²#$QDORJ 6333

$QDORJ#²#'LJLWDO 5:33

'LJLWDO#²#'LJLWDO 5733
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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7DEOH#67
*URXS#GHOD\#GLVWRUWLRQ

/RQJLWXGLQDO#EDODQFH
Longitudinal balance defines the amount of impedance balance that exi
between the tip and ring conductor with respect to ground. Longitudinal 
balance is measured by injecting a longitudinal signal on the tip and ring
conductors with respect to ground and measuring the amount of signal (n
that is introduced between the tip and ring. The equation for calculating 
longitudinal balance is:

Longitudinal Balance = 20 Log Vs/Vm

Vs is the disturbing longitudinal voltage and Vm is the tip to ring metallic
noise voltage. Ideally the metallic noise voltage would be negligible and 
longitudinal balance would approach infinity.

7DEOH#68
/RQJLWXGLQDO#EDODQFH#IRU#ORRS#VWDUW#LQWHUIDFHV

)UHTXHQF\#UDQJH *URXS#GHOD\#GLVWRUWLRQ
0LFURVHFRQGV

8330933 4;33

93304333 <33

433305933 633

593305;33 4833

)UHTXHQF\
+]

0LQLPXP#EDODQFH
G%

$YHUDJH#EDODQFH
G%

533 8; 96

833 8; 96

4333 8; 96

6333 86 8;
886063440433 6WDQGDUG#43133 -XO\#4<<<



#&KDSWHU#6#²#7UDQVPLVVLRQ#SDUDPHWHUV 3DJH#49<#RI#7<;

 
f 

e 36.
&URVVWDON
Crosstalk is speech signal (signalling) energy transferred from one voice
channel to another. The crosstalk coupling loss for every possible type o
connections over the frequency range of 200 to 3200 Hz is shown in Tabl

Test Source:

Frequency 200-3200 Hz 0 dBmO.

7DEOH#69
&URVVWDON

0LQLPXP#
$WWHQXDWLRQ

'HVLJQ#
2EMHFWLYH

&RQQHFWLRQ#W\SH G%P3 G%P3

/LQH#²#/LQH !98 !:8

/LQH#²#7UXQN !98 !:8

7UXQN#²#7UXQN !98 !:8
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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&KDSWHU#7#²#6SDUHV#SODQQLQJ
,QWURGXFWLRQ

Spares planning is used to determine desired inventory levels of spares
(replaceable) items. Spares planning is used by repair houses and centr
depots in order to ensure that there is an adequate stock of replaceable
on hand.

This section will provide the information necessary to calculate spares for
Option 11 system. 

'HILQLWLRQV#DQG#DVVXPSWLRQV
Failure rate: Spares planning is based on the Failure rate of the replace
part. The failure rate is defined as the estimated number of failures for th

item during one million (10
6
) hours of operation. 

Sparing interval: the sparing interval is the period of time that the stock 
items should last without being replenished. This period is assumed to be
year after the installation of the system.

Stock confidence level: the stock confidence level is the allowed probabilit
of not going out of stock during the sparing interval. This is assumed to 
greater than 99.9 percent.

Turnaround time for repair:  the turnaround time for repair is the length o
time it takes to repair a failed spares item.
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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The turnaround time from a repair house is estimated to be 10 working d
(240 hours). (See Figure 10).

)LJXUH#43
6LQJOH#GHSRW#RU#UHSDLU#KRXVH#VHUYLFH

The turnaround time from a centralized depot is estimated to be 2 worki
days (48 hours). (See Figure 11).

4 5 6 7 8
886063440433 6WDQGDUG#43133 -XO\#4<<<
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)LJXUH#44
&HQWUDOL]HG#GHSRW#VHUYLFH

Actual turnaround periods will vary in the field. 

Population range: the population range is the quantity of each type of 
Meridian 1 switch in the area served by the depot.

Spare stock size: the spare stock size for a given item depends on the spa
interval, stock confidence level, failure rate, turnaround time for repair, a
population range.

&DOFXODWLQJ#VSDUHV#UHTXLUHPHQWV
The quantity of a replaceable item that is required to stock a depot for o
year can be calculated using a formula:

N x F x T

The spares planning formula has the following components:

N — The number of a spares item in use.

4 5 6 7 8
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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F — The failure rate of a particular spares item.

T — The turnaround time for repairing a failed spares item in hours.

The formula will produce an NFT value. The number of spares required f
one year period may be found by looking up the NFT value in the table 
provided in this section.

The following procedure is an example of spares planning for the 
NT8D14AA Universal Trunk Card.

'HWHUPLQLQJ#VSDUHV#TXDQWLWLHV#IRU#D#RQH#\HDU#VSDULQJ#LQWHUYDO

1 Determine the number (N) of the particular item that is being serviced
the depot. 
For example, a single depot services 10,000 Universal Trunk Cards

2 Determine the failure rate (F) for the specified item.
From the Failure rates listed in Table 37 on page 175, the failure rate
the Universal Trunk Card is 3.4.

3 Determine the turnaround time (T) in hours.
Assume a centralized depot with a turnaround time of 48 hours.

4 Calculate the NFT value by multiplying N x F x T.

NFT = (10,000 units x 3.4 failures x 48 hrs)/ 1,000,000 hrs = 1.632

From the NFT values in Table 38 on page 178, the number of spare
required for NFT value 1.632 = 8.

That is, eight NT8D14AA Universal Trunk Cards are needed to last 
interval of one year when servicing 10, 000 Universal Trunk Cards.
886063440433 6WDQGDUG#43133 -XO\#4<<<
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)DLOXUH#UDWHV
The failure rates in Table 37 are for Option 11 system components.

Note: Rates for circuit cards are based on 40°C ambient temperatu

7DEOH#6:
)DLOXUH#UDWHV#IRU#2SWLRQ#44#V\VWHP#FRPSRQHQWV

17#FRGH 'HVFULSWLRQ )DLOXUH#UDWH#SHU#
439#KUV1

17$.34 &382&21)#FLUFXLW#FDUG 61;

17$.35 6',2'&+#FLUFXLW#FDUG 51<

17$.36 7'62'75#FLUFXLW#FDUG 519

17$.37 $&2'&#SRZHU#VXSSO\ 619

17$.38 '&#SRZHU#VXSSO\ 619

17$.3< 4180E#'7,235, 519

17$.43 5130E#'7, 517

17$.53 FORFN#FRQWUROOHU 187

17$.<6 '&+, 419

17%.55 0,63#FLUFXLW#FDUG :199

17%.78 6\VWHP#&RUH#FDUG 51:5

17%.83 5130E#35, 617

17%.84 ''&+ 4155

17%.87 0DLQ#)LEHU#LQWHUIDFH :19

17%.88 ([SDQVLRQ#)LEHU#,QWHUIDFH :19

17'.49 7;#SRUW#'LJLWDO#/LQH#&DUG 41;

17'.54 6RIWZDUH#'DXJKWHUERDUG 31:5

17'.55 43#P#)LEHU#'DXJKWHUERDUG 514<
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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17'.56 43#P#5HFHLYHU#FDUG 5148

17'.57 6#NP#)LEHU#'DXJKWHUERDUG 514<

17'.58 6#NP#5HFHLYHU#FDUG 5148

17'.59 8SJUDGH#'DXJKWHUERDUG 3179

17'.:5 '&#SRZHU#VXSSO\ 619

17'.:; $&2'&#SRZHU#VXSSO\ 619

17'.:< 6#NP#)LEHU#'DXJKWHUERDUG 514<

17'.;3 6#NP#5HFHLYHU#FDUG 5148

17'.;4 6RIWZDUH#'DXJKWHUERDUG 31;6

17'.;8 'XDO#)LEHU#([SDQVLRQ#
'DXJKWHUERDUG

515;

17'.<4 2SWLRQ#44&#0LQL#0DLQ#&KDVVLV 41:

17'.<5 2SWLRQ#44&#0LQL#&KDVVLV#([SDQGHU 41:

17'.<: 0LQL#6\VWHP#&RQWUROOHU#+06&, 616<

17=.39 05339#WHOHSKRQH 613;

17=.3; 0533;#WHOHSKRQH 6143

17=.49 05949#WHOHSKRQH 61;;

17=.55 05549$&'04#WHOHSKRQH 719;

17=.56 05549$&'05#WHOHSKRQH 816:

174)38 0533<#WHOHSKRQH 45155

174)39 05445#'LJLWDO#WHOHSKRQH#ZLWKRXW#
KDQGV#IUHH#

45177

174)39 05445#WHOHSKRQH#ZLWK#KDQGV#IUHH 47137

7DEOH#6:#+&RQWLQXHG,
)DLOXUH#UDWHV#IRU#2SWLRQ#44#V\VWHP#FRPSRQHQWV

17#FRGH 'HVFULSWLRQ )DLOXUH#UDWH#SHU#
439#KUV1
886063440433 6WDQGDUG#43133 -XO\#4<<<
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174)3: 0534;#WHOHSKRQH 46169

174)44 06333#7RXFKSKRQH# 54134

179':3$$ 6,/& 71;6

179':3%$ 6,/& 71:6

179':4 8,/& 719;

179*33 05583#7&0#&RQVROH 12$

17;'35 'LJLWDO#/LQH#&DUG 41;

17;'36 $QDORJ#/LQH#&DUG 814

17;'3< 0HVVDJH#:DLWLQJ#/LQH#&DUG 81;

17;'47 8QLYHUVDO#7UXQN#&DUG 617

17;'48 (#)#02',&723$*#7UXQN#&DUG 61:

17;'49 'LJLW#7RQH#5HFHLYHU#&DUG 51:

7DEOH#6:#+&RQWLQXHG,
)DLOXUH#UDWHV#IRU#2SWLRQ#44#V\VWHP#FRPSRQHQWV

17#FRGH 'HVFULSWLRQ )DLOXUH#UDWH#SHU#
439#KUV1
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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1)7#YDOXHV
Table 38 translates NFT values to the number of spares required in stoc

N—Number in use

F—Failure rate

T—Turnaround time (in hours)

7DEOH#6;
1XPEHU#RI#VSDUHV#UHTXLUHG

1)7#YDOXHV 1XPEHU
RI#VSDUHV

3 313343 4

313343 313785 5

313785 314;<3 6

314;< 31758 7

31758 31:67 8

31:67 413<3 9

413< 4183 :

4183 41<8 ;

41<8 5176 <

5176 51<7 43

51<7 6179 44

6179 7134 45

7134 718; 46

718; 8149 47

8149 81:9 48

81:9 916: 49
886063440433 6WDQGDUG#43133 -XO\#4<<<
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17$.:9#EDWWHU\#EDFN0XS#XQLW
The batteries supplied with the NTAK76 have an average useful life of f
years, meaning the batteries are depleted to 80% of capacity, and back
time is diminished. After this period of time the batteries should be replac
For more information refer to the Fault clearing guide.

The mean time between failures (MTBF) of the NTAK76 without batteries
370 years at 25 deg. C.

916: 91<< 4:

91<< :195 4;

:195 ;159 4<

;159 ;1<4 53

;1<4 <18: 54

<18: 43153 55

4315 431<3 56

431< 44183 57

4418 45153 58

4515 451<3 59

451< 46193 5:

4619 47163 5;

4716 48133 5<

4813 481;3 63

0#(QG#0

7DEOH#6;#+&RQWLQXHG,
1XPEHU#RI#VSDUHV#UHTXLUHG

1)7#YDOXHV 1XPEHU
RI#VSDUHV
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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17$.:8#H[WHQGHG#EDWWHU\#EDFN0XS#XQLW
The batteries supplied with the NTAK75 have an average useful life of f
years, meaning the batteries are depleted to 80% of capacity, and back
time is diminished. After this period of time the batteries should be replac
For more information refer to the Fault clearing guide.

The mean time between failures (MTBF) of the NTAK75 without batteries
100 years at 25 deg. C.

7DEOH#6<
'LPHQVLRQV#IRU#17$.:8#DQG#17$.:9

OHQJWK ZLGWK GHSWK

17$.:8 4<´#+7;3#PP, 4418´#+5<3#PP, 44´#+5;3#PP,

17$.:9 45158´#+645#PP, <1:8´#+583#PP, 9158´#+493#PP,
886063440433 6WDQGDUG#43133 -XO\#4<<<
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&KDSWHU#8#²#3RZHU#VXSSOLHV
,QWURGXFWLRQ

This chapter describes the Option 11 AC/DC power supplies (NTAK04, 
NTAK05, NTDK72, and NTDK78) reserve power requirements, and the 
operation of the Power Fail Transfer Unit (PFTU). The power supply for 
Option 11C Mini is described on page 188.

)HDWXUHV
'LPHQVLRQV#DQG#ZHLJKW

The AC/DC and DC power supplies measure approximately 12.5 in. 
(305 mm) high, 5 in. (127 mm) wide and 10 in. (245 mm) deep. 

It weighs approximately 12 lb (5.5 kg), while the DC power supply weigh
approximately 8 lb (3.5 kg).

$&2'&#SRZHU#VXSSO\#IHDWXUHV
The NTAK04 and NTDK78 AC/DC power supply has the following feature

• A current limiting circuit which limits the surge of current on the inpu
line when the system is first switched on.

• Accommodates a reserve power system. The system continues to op
on DC reserve power in case of AC power failure. 

Note: The NTAK04 or NTDK78 AC/DC power supply cannot power u
on battery alone. If the NTAK04 or NTDK78 is powered down while 
operating on DC reserve power, then AC power is required to power
the system.

• Battery charging for the reserve power system. Charging current in 
worst-case scenario (when Meridian Mail is installed) is 1.0 amp.
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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• Power (± 15V) for one attendant console.

• Generation of a system line transfer signal and power (-52V) for the
Power Fail Transfer Unit (250 MA maximum).

• Differential mode and common mode EMI filtering of input.

• Input power (-52Vdc) for the Meridian Mail power supply (NTAK13).

'&#SRZHU#VXSSO\#IHDWXUHV
The DC power supply has the following features:

• Power (± 15V) for one attendant console.

• Generation of a system line transfer signal and power (-52V) for the
Power Fail Transfer Unit (250 MA maximum).

9ROWDJH
The AC/DC power supply and the DC power supply provide +5.1, +8.5, +
-15V, -150V, -52V power supplies and filtered -48V.

There is a 1.0 second start-up delay on the +5V rail.

5LQJLQJ#*HQHUDWRU
The AC/DC power supply and the DC power supply provide the ringing 
generator for telephones:

• Ringing voltage: 70, 75, 80, 86V.

• Ringing frequency: 20, 25, 50 Hz, switch selectable.

• Ring sync: A pulse 500 us wide, 6 or 11 ms (±3 ms) before the posi
going zero crossing of the ringing waveform (11 ms for 20/25 Hz). 

• Power: The output capability is 8VA which is capable of ringing 8CA
ringers.

3RZHU#VXSSO\#/('
The LED on the power supply faceplate labelled “DC” will be turned off 
whenever there is a problem with the power supply. 
886063440433 6WDQGDUG#43133 -XO\#4<<<
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8QGHU0YROWDJH
Under-voltage to the AC/DC or DC power supply will result in partial failu
of the Option 11 system. The faceplate LED labelled “DC” will be turned o

Table 40 outlines the nominal and under-voltage limits of the power sup

7DEOH#73
1RPLQDO#DQG#XQGHU0YROWDJH#OLPLWV#RI#17$.37/#17$.38/#17'.:5/#DQG#
17'.:;

2YHU0YROWDJH
An OVP (Over-Voltage Protection) circuit will shut down the power supp
if the output voltage exceeds the limits given in Table 41:

:$51,1*
8QGHU0YROWDJH/#LQ#WKH#FDVH#RI#.8149/#ZLOO#UHVXOW#LQ#WKH#FRPSOHWH#
VKXWGRZQ#RI#WKH#V\VWHP1

1RPLQDO 8QGHU0YROWDJH#OLPLW 3RZHU#VXSSO\#VWDWXV

.8149 .61;9 &RPSOHWH#6KXWGRZQ

;189 .9179 3DUWLDO#IDLOXUH

04839 0433139 3DUWLDO#IDLOXUH

.489 .44159 3DUWLDO#IDLOXUH

0489 044159 3DUWLDO#IDLOXUH

07;9 069139 3DUWLDO#IDLOXUH

5LQJ
+3N#9,

:39 3DUWLDO#IDLOXUH

0859 0789 3DUWLDO#IDLOXUH
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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7DEOH#74
1RPLQDO#DQG#RYHUYROWDJH#OLPLWV#RI#17$.37/#17$.38/#17'.:5/#17'.:;

All outputs in a shutdown state are reset by the CPU/Conf card.

The system power will not automatically reset when there is overvoltage o
the -52V DC output. Manual reset is required. The manual reset button i
located on the faceplate of the CPU/Conf card. 

7HPSHUDWXUH#VHQVRU
The power supplies are sensitive to the temperature of the cabinet and t
system power. A thermostat is located at the top of the power supply unit.
AC or DC input breaker will be tripped for temperatures higher than 80°C
(176°F).

5HVHUYH#SRZHU#/('
The NTAK04 and NTDK78 AC/DC power supply oversees the status of 
reserve power system. When the breaker on the NTAK28, NTAK75 or 
NTAK76 breaker assembly trips, the “Batt” LED on the NTAK04 or 
NTDK78 faceplate is turned off.

1RPLQDO#
YROWDJH 2YHUYROWDJH#OLPLW 3RZHU#VXSSO\#VWDWXV

.8149 .9179 &RPSOHWH#6KXWGRZQ

.;189 .43199 &RPSOHWH#6KXWGRZQ

04839 04;:189 &RPSOHWH#6KXWGRZQ

.489 .4;1:9 &RPSOHWH#6KXWGRZQ

0489 04;1:9 &RPSOHWH#6KXWGRZQ

07;9 12$ 12$

5LQJ
+3N#9,

4839 &RPSOHWH#6KXWGRZQ

0859 08;9 &RPSOHWH#6KXWGRZQ
886063440433 6WDQGDUG#43133 -XO\#4<<<
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3)78#RSHUDWLRQ
Power is switched over to the Power Fail Transfer Unit (PFTU) during any
the following conditions:

• The CPU sends a signal to the PFTU

• A power failure occurs

• A CPU failure occurs

• The PFTU is manually activated

• The fiber link to an expansion cabinet fails (PFTU for that cabinet on

The Option 11 power supply connects to the PFTU through the AUX 
connector at the bottom of the main cabinet, and, with Option 11C, in ea
expansion cabinet. Table 42 provides the pinouts at the cross connect 
terminal for the Auxiliary cable.

7DEOH#75
$X[LOLDU\#FDEOH#SLQRXWV

5HVHUYH#SRZHU
'LVFKDUJH#UHTXLUHPHQWV

Reserve batteries must be able to provide 500 watts of power to each ca
This is a worst-case figure based on the maximum power consumption p
cabinet.

&DEOH 6LJQDO

%/0:#4#'RW %571
%/0:#5#'RW %571
20:#4#'RW 07;#9#$8;#
20:#5#'RW 3)76
*0:#4#'RW 0489#$8;
*0:#5#'RW .489#$8;
%50:#4#'RW 0
%50:#5#'RW 0
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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%DFNXS#RSWLRQV
The options available when backing up the AC-powered Option 11 syste
are as follows:

• Use customer-supplied batteries along with the NTAK28 breaker 
assembly. 

• Connect an Uninterrupted Power Supply (UPS) to the Option 11 sys

• Use Northern Telecom supplied NTAK75 or NTAK76 battery units.

&XVWRPHU#VXSSOLHG#UHVHUYH#EDWWHULHV#ZLWK#17$.5;
Customer supplied batteries may be used as long they meet the requirem
set out in Table 43. One NTAK28 breaker assembly is required per cabi

17$.:8#RU#17$.:9#EDWWHU\#XQLWV
Two battery units are available. The NTAK75 supplies a minimum of two
hours backup at full load, while the NTAK76 supplies a minimum of fiftee
minutes backup at full load.

7DEOH#76
5HVHUYH#EDWWHU\#UHTXLUHPHQWV

8QLQWHUUXSWHG#3RZHU#6XSSO\#+836,
A 750VA Uninterrupted Power Supply (UPS) may be connected to 
AC-powered systems in order to provide a continuous supply of AC-pow

If two cabinets are equipped, two 750VA UPSs or one 1.5KVA UPS can
used.

&$87,21
Always follow the manufacturer's instructions when installing 
batteries. 

)ORDW#9ROWDJH

&HOO 6WULQJ

56#VHDOHG#FHOOV 5163#²#5169 851<8#²#87158
57#VHDOHG#FHOOV 5153#²#5159 851<8#²#87158
886063440433 6WDQGDUG#43133 -XO\#4<<<
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%DWWHU\#FKDUJLQJ#LQ#$&0SRZHUHG#V\VWHPV
During normal operation, the AC/DC power supply (NTAK04 or NTDK78
provides a constant float voltage to the reserve batteries. This charger vo
is not adjustable and will not provide equalization voltages. See Table 4

7DEOH#77
17$.37/#17'.:;#$&2'&#SRZHU#LQWHUIDFH#WR#UHVHUYH#SRZHU#V\VWHPV

Note: The charge current available to the reserve batteries depends
the system configuration and the line size.

5HVHUYH#WLPH
Table 45 outlines the Ampere hours required per cabinet during a powe
failure. The reserve times are based on nominal load for a typical installa

7DEOH#78
5HVHUYH#WLPH

0LQLPXP 1RPLQDO 0D[LPXP

)ORDW#9ROWDJH# 851<8#9ROWV 8619#9ROWV 87183#9ROWV

&KDUJH#&XUUHQW
+6HH#QRWH,

413#$PSV ² :13#$PSV

'XUDWLRQ#RI#3RZHU#)DLOXUH $+5V#UHTXLUHG#SHU#2SWLRQ#44#
FDELQHW

63#²#73#PLQXWHV 9#$+5
418#²#5#KRXUV 45#$+5
6#²#7#KRXUV 58#$+5
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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)HDWXUHV#RI#WKH#2SWLRQ#44&#0LQL#SRZHU#VXSSO\
This section describes the Option 11C Mini AC/DC power supply.

'LPHQVLRQV#DQG#ZHLJKW
The AC/DC power supply is factory installed in the chassis and is not 
accessable. The power supply measures approximately 4.9 in. (125 mm
high, 8.5 in. (216 mm) wide and 1.9 in. (48 mm) deep.

It weighs approximately 3 lb (1.4 kg).

$&2'&#SRZHU#VXSSO\#IHDWXUHV
The Option 11C Mini AC/DC power supply has the following features:

• A current limiting circuit which limits the surge of current on the inpu
line when the system is first switched on.

• All outputs fully regulated.

• Universal 85-264 VAC input.

• 200 Watt total output power.

• Meets CISPR B emission per EN 55022.

9ROWDJH
The Option 11C Mini AC/DC power supply provides +5.1, +15, -15V pow
supplies and -48V.

There is a 1.0 second start-up delay on the +5V rail.

5LQJLQJ#*HQHUDWRU
The Option 11C Mini provides a separate ring generator and provides th
ringing for telephones:

• Ringing voltage: 73 or 93 Vrms depending on factory settings.

• Ringing frequency: 20, 25 Hz, 103-132/206-264 VAC, 47-63 depend
on factory settings.

• Power: The output capability is 8VA which is capable of ringing 8CA
ringers.

• Provides -48VDC at 1 A.
886063440433 6WDQGDUG#43133 -XO\#4<<<
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2YHU0YROWDJH
An OVP (Over-Voltage Protection) circuit will shut down all outputs if the
+5 V output voltage exceeds 5.5 V.
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH



3DJH#4<3#RI#7<; #&KDSWHU#8#²#3RZHU#VXSSOLHV
886063440433 6WDQGDUG#43133 -XO\#4<<<



3DJH#4<4#RI#7<;

212

th 

 

&KDSWHU#9#²#6\VWHP#&RUH#DQG#6\VWHP#
&RQWUROOHU#FDUGV
,QWURGXFWLRQ

This chapter describes the System Core cards used with Option 11E, 
Option 11C, and Option 11C Mini.

These cards are:

• the NTBK45 System Core card used exclusively with Option 11E

• the NTDK20 Small System Controller card used with Option 11C

• the NTDK97 Mini System Controller (MSC) card used exclusively wi
Option 11C Mini

17%.78#6\VWHP#&RUH#FDUG
The NTBK45 System Core card is used exclusively with the Option 11E
system. It provides the following:

• System RAM and ROM 

• Three serial data interfaces, 

• Conference function

• Customer data

• TDS/DTR/XTD function

• A LED on its faceplate which is lit when it is disabled 
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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6\VWHP#6RIWZDUH#GDWD#FDUWULGJH#
The NTBK45 System Core card comes with a daughterboard that connec
one 100 pin connector. This daughterboard is referred to as the System
software data cartridge. It contains the Option 11 system software, custo
data, and local processor firmware storage.

([SDQVLRQ#GDXJKWHUERDUG
If an expansion cabinet is added to the main Option 11E system, an expa
daughterboard must be attached to the NTBK45 System Core card. Figu
shows the location of the System software data cartridge and the Expan
daughterboard on the System Core card.

An expansion daughterboard can also be installed on the NTBK45 Syste
Core card even if there are no expansion cabinets being added to the 
Option 11E system. The advantage of solely adding the expansion 
daughterboard is that you can access four times the amount of memory f
on the older CPU/Conf card.
886063440433 6WDQGDUG#43133 -XO\#4<<<



#&KDSWHU#9#²#6\VWHP#&RUH#DQG#6\VWHP#&RQWUROOHU#FDUGV 3DJH#4<6#RI#7<;

 

)LJXUH#45
/RFDWLRQ#RI#6\VWHP#VRIWZDUH#GDWD#FDUWULGJH#DQG#([SDQVLRQ#GDXJKWHUERDUG

&XVWRPHU#GDWD#VWRUH#DQG#EDFNXS
The methods available for backing up system configuration data are:

• LD 43 data dump commands (EDD, UPG, UPS, EDD NBK). These 
commands dump system configuration data onto the primary and 
secondary ROM. LD 43 can be used while the system is in service.

• Customer configuration backup and restore. This is a basic system 
feature which allows you to transfer a copy of configuration data to a
computer floppy or hard disk.

6RIWZDUH#GDWD
FDUWULGJH

([SDQVLRQ
GDXJKWHUERDUG
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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Customer data is stored in the software cartridge. A 512K word by 8 bit R
is used for this purpose (referred to as primary ROM). The data on the 
software cartridge is backed up one or possibly two 256K by 8 bit ROMs. 
first secondary ROM is located on the NTBK45 System Core motherboa
the second is located on the NTBK47 expansion daughterboard, if equip
Refer to Figure 13.

)LJXUH#46
3ULPDU\#DQG#VHFRQGDU\#520

3ULPDU\#520=
�#RQH#845.#E\#;#ELW#520
�#/RFDWHG#RQ#WKH#VRIWZDUH#FDUWULGJH

6HFRQGDU\#520
�#WZR#589.#E\#;#ELW#520V
�#/RFDWHG#RQ#WKH#6\VWHP#&RUH#FDUG
PRWKHUERDUG#DQG#RQ#WKH
H[SDQVLRQ#GDXJKWHUERDUG
886063440433 6WDQGDUG#43133 -XO\#4<<<



#&KDSWHU#9#²#6\VWHP#&RUH#DQG#6\VWHP#&RQWUROOHU#FDUGV 3DJH#4<8#RI#7<;

 

ates 
 the 
ion 

nce 
r 

oop, 
 not 
6HULDO#GDWD#LQWHUIDFH#SRUW
The System Core card contains three SDI ports used to connect on-site
terminals or remote terminals through a modem.

7DEOH#79
'HIDXOW#SRUW#FRQILJXUDWLRQ

Refer to “Chapter 7 — SDI ports” on page 213 of this guide for more 
information on the SDI ports.

&RQIHUHQFH#IXQFWLRQ
Conference is located on the NTBK45 System Core circuit card and oper
through three conference loops. Two conference loops are provided with
System Core card. A third conference loop is available when the expans
daughterboard is equipped.

Each loop provides 16 circuits of conferencing capabilities (one confere
participant per circuit). A conference call can have 3 to 6 participants. Fo
example, you can have a maximum of five three-party conferences per l
or two 6-party conferences plus one three-party conference per loop. It is
possible to conference between conference loops.

The following conference loops are pre-configured:

• Loop 29 — always active

• Loop 30 — always active

• Loop 31 — active when expansion daughterboard is installed

77<#
1XPEHU 3RUW '7( '&( 56565 56755 8VH &RQILJXUDWLRQ

3 3 <HV 1R <HV 1R 07&26&+2%8* 45332;242121(
4# 4 <HV 1R <HV 1R 07&26&+2%8* 45332;242121(
5# 5 <HV 1R <HV 1R &7< 45332;242121(
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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1HWZRUN#6ZLWFKLQJ#DQG#VLJQDOOLQJ
Option 11E can have up to thirty DS-30X loops that are divided into two
physical locations: the main cabinet and the expansion cabinets. The m
cabinet accommodates the first ten DS-30X loops, the first expansion cab
accommodates the second ten DS-30X loops, and the second expansio
cabinet accommodates the third ten DS-30X loops.

Each IPE circuit card has a loop entirely dedicated to it. Every group of f
Option 11 card slots is programmed as an individual superloop. The 
superloop configuration is as follows:

There are a total of 640 timeslots (channels) for each Option 11 system. E
superloop provides 120 timeslots, while an IPE slot provides 30 timeslot

7DEOH#7:
2SWLRQ#44(#VXSHUORRSV

0DLQ#&DELQHW )LUVW#([SDQVLRQ#
&DELQHW

6HFRQG#([SDQVLRQ#
&DELQHW

&DUG
6ORW

&(
/RRS

6XSHU
/RRS

&DUG
6ORW

&(
/RRS

6XSHU
/RRS

&DUG
6ORW

&(
/RRS

6XSHU
/RRS

4 53 3 44 ² ; 54 ² 65

5 54 3 45 ; 55 65

6 55 3 46 45 56 65

7 56 3 47 45 57 65

8 57 7 48 45 58 69

9 58 7 49 45 59 69

: 59 7 4: 49 5: 69

; 5: 7 4; 49 5; 69

< 5; ; 4< 49 5< 73

43 ; 53 49 63 73
886063440433 6WDQGDUG#43133 -XO\#4<<<
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0HPRU\#
The NTBK45 System Core card provides twice or even four times the 
protected and unprotected memory than the NTAK01 CPU/Conf card:

• NTAK01 CPU/Conf with or without expansion cartridge: 64 K words

• NTBK45 System Core without expansion daughterboard: 128 K wor

• NTBK45 System Core with expansion daughterboard: 256 K words

When upgrading to an NTBK45 card, the Option 11E system automatica
accesses the expanded memory. On some system configurations, howe
you may need to update the MTYP (Memory Type) prompt in LD 17. Fo
example, if you are adding an expansion daughterboard along with the 
System Core card, you will have to enter 512 - 512 K words - in respons
the MTYP prompt; the prompt default is 384.

For memory requirements calculations, refer to the chapter in this guide
entitled “Memory Requirements”.

7RQH#7UDQVPLWWHU#DQG#'HWHFWRU
The NTBK45 assumes all tone transmission responsibilities of the NTAK
TDS/DTR card, with several enhancements to increase flexibility. The 
following is a list of tone transmitter highlights.

• The tone transmitter provides an interface to the NIVD bus using vac
timeslots instead of consuming one of the option 11 DS-30X buses.

• Tones are downloaded from global X11 software.

• Tone samples are stored in RAM instead of the hard coded ROM use
the NTAK03 TDS/DTR card. In this way, any tone can be defined an
implemented remotely. (Tone and cadences are listed at the end of 
Chapter 4).

• An enhanced control memory controls up to 50 msec of cadence, 
reducing the interrupt overhead load of the processor.

• All firmware and software controlled cadences of the NTAK03 
TDS/DTR card are supported.
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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17'.53#6PDOO#6\VWHP#&RQWUROOHU#FDUG
The NTDK20 Small System Controller (SSC) card is used exclusively w
the Option 11C. It controls call processing, stores system and customer 
and provides various expansion interfaces (see Figure 14 on page 201).
NTDK20 SSC card is comprised of the following components and featur

• Flash daughterboard memory, DRAM and Backup memory

• Two fiber-expansion daughterboard interfaces

• One PCMCIA socket

• Three Serial Data Interface (SDI) ports

• 32 channels of Conferencing (64 if two single port fiber expansion 
daughterboards are present, or 96 if two dual port fiber expansion 
daughterboards are present)

• One Ethernet (10 Mbps interface) port

• 30 channels of tone and digit switch (TDS) and a combination of eig
Digitone receivers (DTR) or dial tone detectors (XTD)

• Networking and Peripheral Signalling 

• Additional tone service ports (four units of 
MFC/MFE/MFK5/MFK6/MFR or eight DTR/XTD units)

0HPRU\
The majority of system and customer configured data is both controlled 
stored on the NTDK20 SSC card’s Flash ROM. An active and backup co
of customer data is also kept on the Flash ROM.

Additional memory, referred to as DRAM on the NTDK20 SSC card, 
temporary stores and processes automated routines and user-programm
commands. The NTDK20 SSC card also retains a copy of customer file
the event of data loss, in an area called the Backup flash drive.

The NTDK20 SSC card’s Flash daughterboard performs the significant 
portion of system software storage and data processing for the Option 1
There are two types; the NTDK21 and the NTDK81.
886063440433 6WDQGDUG#43133 -XO\#4<<<
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NTDK21
The NTDK21 is a 32 Mbyte daughterboard comprised of Flash ROM and
Primary Flash drive.

• The Flash ROM holds 24 Mbytes of ROM memory, comprising 
operating system data and overlay programs. Flash ROM is expand
using an expansion flash daughterboard.

• The Primary Flash drive contains 8 Mbytes of storage space. Most of
data storage is allocated to the Primary Flash drive - the main stora
area of customer configured data.

NTDK81
The NTDK81 is a 40 Mbyte daughterboard comprised of Flash ROM and
Primary Flash drive.

• The Flash ROM holds 32 Mbytes of ROM memory, comprising 
operating system data and overlay programs. Flash ROM is expand
using an expansion flash daughterboard.

• The Primary Flash drive contains 8 Mbytes of storage space. Most of
data storage is allocated to the Primary Flash drive - the main stora
area of customer configured data.

Other system data such as the Secure Storage Area (SSA) also resides
Flash drive. The SSA holds data that must survive power-downs.

Boot ROM is a 2 Mbyte storage device located on the NTDK20 SSC car
motherboard. It is comprised of boot code, system data, patch data and
backup copy of the Primary Flash drive’s customer database.

The NTDK20 SSC card is equipped with 8 Mbytes of temporary memory
space called DRAM. DRAM functions much like RAM on a computer 
system, whereby system and user files are stored while the system is up
running. DRAM on the Option 11C stores operating system files, overlay
data, patch codes, and the active copy of the customer database.
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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)LEHU#([SDQVLRQ#GDXJKWHU#ERDUGV1#
Fiber Expansion daughter boards mounted on the NTDK20 SSC card (s
Figure 14 on page 201) allow the connection of fiber optic cables from th
main cabinet to expansion cabinets in multi cabinet Option 11C systems
Each port on each daughter board also provides an additional 16-chann
conference loop and one SDI port at the expansion cabinet. There are f
types:

1 The NTDK22 Fiber Expansion Daughter Board is used when the 
expansion cabinet is within 10 m (33 ft) of the main cabinet. It conne
to one A0618443 Fiber Optic plastic cable.
One of these boards is required for each expansion cabinet located w
10 m (33 ft) of the main cabinet that is to be connected using the 
A0618443 Fiber Optic plastic cable.

2 The NTDK84 Fiber Expansion Daughter Board has the same feature
the NTDK22 except that it can interface with two expansion cabinets

3 The NTDK24 Fiber Expansion Daughter Board is used when the 
expansion cabinet is up to 3 km (1.8 mi) of the main cabinet. It conne
to one glass multi-mode fiber optic cable which is dedicated to the 
Option 11C system.
One of these boards is required for each expansion cabinet located 
3 km (1.8 mi) of the main cabinet.

4 The NTDK85 Fiber Expansion Daughter Board has the same feature
the NTDK24 except that it can interface with two expansion cabinets

5 The NTDK79 Fiber Expansion daughterboard provides the same 
functions as the NTDK24 except that it connects to Single Mode gla
fiber optic cable.
886063440433 6WDQGDUG#43133 -XO\#4<<<
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17'.53#66&#FDUG#DQG#)LEHU#([SDQVLRQ#ERDUG

6RIWZDUH#'DXJKWHUERDUG

)LEHU#([SDQVLRQ#

&RQQHFWRU#IRU#5QG#
)LEHU#([SDQVLRQ#'DXJKWHUERDUG

4VW#([SDQVLRQ#&DELQHW
'DXJKWHUERDUG

&RQVLVWV#RI=
)ODVK#520#'ULYH#
3ULPDU\#)ODVK#'ULYH

%RRW#520#'ULYH
&RQWDLQV#%DFNXS
)ODVK#'ULYH#

3&0&,$#'ULYH

6HFXULW\#'HYLFH
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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Fiber Receiver cards (see Figure 15) installed in the first slot (Slot 0) of 
expansion cabinets allow the connection of fiber optic cables from the m
cabinet. There are three types:

1 The NTDK23 Fiber Receiver card is used when the expansion cabin
within 10 m (33 ft.) of the main cabinet. It connects to one A0618443
Fiber Optic plastic cable.
One of these cards is required for each expansion cabinet located w
10 m (33 ft.) of the main cabinet which is to be connected using the 
A0618443 Fiber Optic plastic cable.

2 The NTDK25 Fiber Receiver card is used when the expansion cabin
between 10 m (33 ft.) and 3 km (1.8 mi) of the main cabinet. It conne
to one glass multi-mode fiber optic cable which is dedicated to the 
Option 11C system.
One of these cards is required for each expansion cabinet located u
3 km (1.8 mi) of the main cabinet.

3 The NTDK80 Fiber Receiver card provides the same functions as th
NTDK25 except that it connects to Single Mode fiber optic cable
886063440433 6WDQGDUG#43133 -XO\#4<<<
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17'.59#%DFNZDUGV#&RPSDWLEOH#'DXJKWHUERDUG
The NTDK26 Backwards Compatible Daughterboard allows the NTKD2
SSC card to be installed in an Option 11 or 11E system that is connecte
an existing expansion cabinet using a metal expansion cable (such as a
NTAK1204 or NTAK1205 cable). It provides 10 DS-30 loops for the 
expansion cabinet as well as an additional 16 channel conference loop fo
system. However, it does not support:
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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• Option 11E or Option 11C fiber expansion configurations

• Ethernet interface, since the connector required for ethernet connec
is used for the metal expansion cable

The Backwards Compatible Daughterboard is installed on the NTDK20 S
card in place of the two Fiber Expansion boards as shown in Figure 16.

)LJXUH#49
/RFDWLRQ#RI#17'.59#%DFNZDUGV#&RPSDWLEOH#'DXJKWHUERDUG

&RQQHFWRUV#IRU
%DFNZDUGV#&RPSDWLEOH

'DXJKWHUERDUG
886063440433 6WDQGDUG#43133 -XO\#4<<<
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3&0&,$#LQWHUIDFH
The NTDK20 SSC card has a PCMCIA interface through a socket locate
its faceplate. The PCMCIA socket can accommodate a Software Deliver
card used for software upgrading and as backup media.

6',#SRUWV
The NTDK20 SSC card contains three SDI ports used to connect on-site
terminals or remote terminals through a modem. The default settings on
ports are as follows:

Refer to “Chapter 7 — SDI ports” on page 213 of this guide for more 
information on the SDI ports.

&RQIHUHQFLQJ
Thirty two conference channels are provided by the NTDK20 SSC card’
conference devices. Conference capability can be increased by mountin
expansion daughterboards on the NTDK20 SSC card. Each daughterbo
increases the total number of conference channels by 16: the maximum
number of conference ports is 64.

Each conference device provides 16 ports of conferencing capabilities (
conference participant per port). A conference call can have three to six
participants. To illustrate, you can have a maximum of five 3-party 
conferences per device, or two 6-party conferences plus one 3-party 
conference. It is not possible to conference between conference devices

77<#3RUW %DXG#UDWH 'DWD#
ELWV

6WRS#
ELWV 3DULW\ 8VH

3 6HW#E\#D#',3#VZLWFK ; 4 1RQH 07&26&+2%8*
4 4533 ; 4 1RQH 07&26&+2%8*
5 4533 ; 4 1RQH 07&26&+2%8*
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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The NTDK20 SSC card is equipped with a 10 Mbps Ethernet port. Exter
connections to the ethernet port is provided by a 50-pin connector locate
the main cabinet. An NTDK27 Ethernet Adaptor cable adapts this 50-pin
connector to the standard 15-pin AUI interface for a MAU.

1HWZRUN#6ZLWFKLQJ#DQG#VLJQDOOLQJ
Option 11C has thirty DS-30X loops. The main cabinet accommodates t
first ten loops, the first expansion cabinet accommodates the second ten
loops, the second expansion cabinet provides the third ten, the third expan
cabinet provides the fourth ten, and the fourth expansion cabinet provide
fifth ten.

Each IPE circuit card has a loop entirely dedicated to it. Every group of f
IPE card slots is programmed as an individual superloop. The superloop
configuration is as follows:
886063440433 6WDQGDUG#43133 -XO\#4<<<
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2SWLRQ#44&#VXSHUORRSV

There are a total of 640 timeslots (channels) for each Option 11 system. 
superloop provides 120 timeslots, while an IPE slot provides 30 timeslot

7RQH#VHUYLFHV
The NTDK20 SSC card incorporates the functions of the existing NTAK0
TDS/DTR, NT5K20 XTD and NT5K48 XTD cards.

17'.<:#0LQL#6\VWHP#&RQWUROOHU#FDUG
The NTDK97 Mini System Controller (MSC) card is used exclusively wit
the Option 11C Mini. It controls call processing, stores system and custo
data. The NTDK97 MSC card is comprised of the following components a
features:

• Flash memory, DRAM, Boot ROM, and Backup memory

0DLQ
&DELQHW

)LUVW
([SDQVLRQ#
&DELQHW

6HFRQG#
([SDQVLRQ#
&DELQHW

7KLUG
([SDQVLRQ#
&DELQHW

)RXUWK
([SDQVLRQ#
&DELQHW

&DUG
6ORW

&(
/RRS

6XSHU
/RRS

&DUG
6ORW

&(
/RRS

6XSHU
/RRS

&DUG
6ORW

&(
/RRS

6XSHU
/RRS

&DUG
6ORW

&(
/RRS

6XSHU
/RRS

&DUG
6ORW

&(
/RRS

6XSHU
/RRS

4 53 3 44 ² ; 54 ² 65 64 ² 73 74 ² 97

5 54 3 45 ; 55 65 65 73 75 97

6 55 3 46 45 56 65 66 77 76 97

7 56 3 47 45 57 65 67 77 77 97

8 57 7 48 45 58 69 68 77 78 9;

9 58 7 49 45 59 69 69 77 79 9;

: 59 7 4: 49 5: 69 6: 7; 7: 9;

; 5: 7 4; 49 5; 69 6; 7; 7; 9;

< 5; ; 4< 49 5< 73 6< 7; 7< :5

43 ; 53 49 63 73 73 7; 83 :5
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• One PCMCIA socket

• Three Serial Data Interface (SDI) ports

• 16 channels of Conferencing

• One Ethernet (10 Mbps interface) port

• 30 channels of tone and digit switch (TDS) and a combination of eig
Digitone receivers (DTR) or dial tone detectors (XTD)

• Networking and Peripheral Signalling 

• Additional tone service ports (four units of 
MFC/MFE/MFK5/MFK6/MFR or eight DTR/XTD units)

0HPRU\
)ODVK#0HPRU\
The majority of system and customer configured data is both controlled 
stored on the NTDK97 MSC card’s Flash ROM. (This memory is located
the motherboard. It is not on a separate daughterboard as is the case fo
NTDK20.)

The NTDK97 contains 40 MBytes of flash memory storage:

• 32 MBytes are used for operating system programs and overlay 
programs.

• 8 MBytes are used for the Primary Flash Drive, also referred to as th
drive. The Primary Flash Drive stores the primary copy of the custom
data, patches, and other configuration data.

%RRW#520#DQG#%DFNXS#0HPRU\
Boot ROM and backup memory is a 2 Mbyte storage device located on 
NTDK97 MSC card. The boot code is stored in this memory. This memo
also contains the backup flash drive, also referred to as the z: drive. The
backup flash drive stores a backup copy of key system data, the custom
database, and patches.
886063440433 6WDQGDUG#43133 -XO\#4<<<
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The NTDK97 MSC card is equipped with 16 Mbytes of temporary memo
space called DRAM. (This memory is located on the motherboard. It is n
on a separate SIMM.) DRAM functions much like RAM on a computer 
system, whereby system and user files are stored while the system is up
running. DRAM on the Option 11C Mini stores operating system files, 
overlay data, patch codes, and the active copy of the customer databas

)LJXUH#4:
17'.<:#06&#FDUG

6HFXULW\#'HYLFH

3&0&,$#'ULYH
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3&0&,$#LQWHUIDFH
The NTDK97 MSC card has a PCMCIA interface through a socket locat
on its faceplate. The PCMCIA socket can accommodate a Software Deliv
card used for software upgrading and as backup media.

6',#SRUWV
The NTDK97 MSC card contains three SDI ports used to connect on-sit
terminals or remote terminals through a modem. The default settings on
ports are as follows:

Refer to “Chapter 7 — SDI ports” on page 213 of this guide for more 
information on the SDI ports.

&RQIHUHQFLQJ
Sixteen conference channels are provided by the NTDK97 MSC card’s 
conference device.

The conference device provides 16 ports of conferencing capabilities (o
conference participant per port). A conference call can have three to six
participants. To illustrate, you can have a maximum of five 3-party 
conferences per device, or two 6-party conferences plus one 3-party 
conference.

(WKHUQHW#,QWHUIDFH
The NTDK97 MSC card is equipped with a 10 Mbps Ethernet port. A 15 
connector located in the back of the main chassis provides an external 
connection to the ethernet port. This is for a standard 15-pin AUI interface
a MAU.

77<#3RUW %DXG#UDWH 'DWD#
ELWV

6WRS#
ELWV 3DULW\ 8VH

3 6HW#E\#D#',3#VZLWFK ; 4 1RQH 07&26&+2%8*
4 4533 ; 4 1RQH 07&26&+2%8*
5 4533 ; 4 1RQH 07&26&+2%8*
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1HWZRUN#6ZLWFKLQJ#DQG#VLJQDOOLQJ
Option 11C Mini has 10 DS-30x loops. The main chassis accommodates
first 6 (loops 4, 5, and 6 occupy slot 4). The chassis expander accommod
the last 4.

Each IPE circuit card has a loop entirely dedicated to it. Every group of f
Option 11 card slots is programmed as an individual superloop. The 
superloop configuration is as follows:

7DEOH#7<
2SWLRQ#44&#0LQL#VXSHUORRSV

Each superloop provides 120 timeslots, while an IPE slot provides 30 
timeslots.

7RQH#VHUYLFHV
The NTDK97 MSC card incorporates the functions of the existing NTAK0
TDS/DTR, NT5K20 XTD, and NT5K48 XTD cards.

0DLQ#&KDVVLV #&KDVVLV#([SDQGHU

&DUG#6ORW &(#/RRS 6XSHU#/RRS &DUG#6ORW &(#/RRS 6XSHU#/RRS

34 53 3 3: 59 7

35 54 3 3; 5: 7

36 55 3 3< 5; ;

37 56 3 43 ;

38 57 7

39 58 7
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&KDSWHU#:#²#6',#SRUWV
,QWURGXFWLRQ

This chapter describes the ports on the Option 11 system. Serial Data 
Interface (SDI) ports are used to connect devices such as terminals and
modems to the Option 11. The two types of SDI ports supported are: 

• Data Terminal Equipment (DTE); typically a TTY or computer

and

• Data Communication Equipment (DCE); typically a modem

SDI ports are found on the System Core card, the optional TDS/DTR ca
and the optional SDI/DCH card. With Option 11C, an additional SDI port
located on the Fiber Receiver card in each expansion cabinet to allow re
TTY access.

The possible Option 11 SDI port configurations are summarized in Table
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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6\VWHP#&RUH#DQG#V\VWHP#FRQWUROOHU#FDUGV
The NTBK45 System Core card (used with Option 11E), the NTDK20 Sm
System Controller card (used with Option 11C), and the the NTDK97 MS
card (used with Option 11C Mini) are each equipped with three SDI port

Each port can be used to connect a modem or terminal to the system. If
connection to a terminal is desired, an A0378652 NO modem (NULL mod
without hardware handshaking) is required.

For Option 11, 11E, and 11C, the SDI port connector is located at the bo
rear of the cabinet next to the connectors to the cross connect terminal.
NTBK48 three-port cable is required to connect to system equipment.)

For the Option 11C Mini, it is located on the bottom left side at the rear of
main chassis.

7DEOH#83
6',#3RUW#FRQILJXUDWLRQV

&LUFXLW#&DUG 1XPEHU#
RI#3RUWV '7( '&( 56565 56755

66&
17'.53

6 <HV 1R 3RUW#3 1R

6<67#&25(
17%.78

6 <HV 1R 3RUW#3 1R

7'62'75
17$.36

5 3RUWV#
324

1R 3RUWV#
324

1R

6',2'&+
17$.35

7 3RUWV#
3242526

3RUWV#
3242526

3RUWV#
3242526

3RUWV#426

17'.56#
)EU#5FYU#FDUG

4 <HV 1R <HV 1R

17'.58#DQG#
17'.;3

)EU#5FYU#FDUG

4 <HV 1R <HV 1R
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The Baud rate for port 0 is selected by setting switches on the faceplate o
SCC, SSC, and MSC cards. Baud rates for ports 1 and 2 are set using ov
programs.

The baud rates available on all three ports are 300, 600, 1200, 2400, 480
19200 baud. Table 51 shows the default settings

17$.36#7'62'75#FDUG#
The NTAK03 TDS/DTR card is replaced by the NTBK45 System Core ca
in Option 11E, the NTDK20 System Core card in Option 11C, and the 
NTDK97 MSC in Option 11C Mini. However, it is still supported and can b
retained to gain access to extra ports.

&RQQHFWLQJ#WR#WKH#SRUWV
The methods by which external devices may be connected to the TDS/D
card are:

• Use the NTAK19EC two port SDI cable. The NTAK19EC cable does n
have to be terminated at the cross connect terminal since it is equip
with connectors.

• Use the NE-A25-B cable and terminate it at the cross connect termi
Tables 52 and 53 give the pinouts for the TDS/DTR card.

7DEOH#84
'HIDXOW#SRUW#FRQILJXUDWLRQ

77<#
1XPEHU &DUG 3RUW 8VH &RQILJXUDWLRQ

3 3 3 07&26&+2%8* 45332;242121(

4# 3 4 07&26&+2%8* 45332;242121(

5# 3 5 &7< 45332;242121(
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3DLU &RORU 6LJQDO
'HVLJQDWLRQV

, LQSXW#
2 RXWSXW

47
45

:0%/
%/0:

'65
'&'

,
,

57
55

:02
20:

0
'75

0
2

67
65

:0*
*0:

576
&76

2
,

77
75

:0%5
%50:

5;
7;

,
2

87
85

:06
60:

6*
0

2
0
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7DEOH#86
17$.36#FRQQHFWLRQV#DW#WKH#FURVV0FRQQHFW#WHUPLQDO²#3RUW#4

Other pertinent information on the TDS/DTR ports is given below:

• Baud rates: 00; 600; 1200; 2400; 4800; 9600; 19,200
Default 1200.

• Data bits: 5, 6, 7, 8
Default 8.

• Parity : none, odd, even.
Default none.

• Stop bits: 1, 1.5, 2
Default 1

• Flow control: none, XON/XOFF, CTS/RTS
Default none.

3DLU &RORU 6LJQDO
'HVLJQDWLRQV#

, LQSXW
2 RXWSXW

97
95

50%/
%/05

'65
0

,
0

:7
:5

502
205

0
'75

0
2

;7
;5

50*
*05

576
&76

2
,

447
445

%.0%/
%/0%.

5;
7;

,
2

467
465

%.0*
*0%.

0
'&'

0
,

557
555

902
209

6*
0

2
0
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17$.35#6',2'&+#FDUG#
The optional SDI/DCH card provides a maximum of four serial I/O ports,
which are grouped into two pairs:

• port 0 and port 1

and

• port 2 and port 3

Ports 1 and 3 may be configured as DCH or ESDI. Ports 0 and 2 may on
configured as SDI. Each pair is controlled by a switch, as shown in Table

7DEOH#87
6ZLWFK#VHWWLQJV

In the U.K, DPNSS (Digital Private Network Signalling System) can repla
the DCH function.

Two ports offer the option for DTE/DCE configuration. This option is 
selected from a jumper on the card. Table 55 shows the jumper settings

3RUW#3 3RUW#4 6:#404 6:#405

6', '&+2'3166 2)) 2))

6', '&+2'3166 2)) 21

² (6', 21 21

3RUW#5 3RUW#6 6:#406 6:#407

6', '&+2'3166 2)) 2))

6', '&+2'3166 2)) 21

² (6', 21 21
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7DEOH#88
-XPSHU#VHWWLQJV

&RQQHFWLQJ#WR#WKH#SRUWV
The methods by which external devices may be connected to the SDI/D
card are:

• Use the NTAK19FB four port SDI cable. This cable does not have to
terminated at the cross connect terminal since it is equipped with 
connectors.

• Use the NE-A25-B cable and terminate it at the cross connect termi
Tables 56 through 59 give the pinouts for the SDI/DCH card.

3RUW -XPSHU#
ORFDWLRQ

6WUDS#
IRU#'7(

6WUDS#
IRU#'&(

-XPSHU#
ORFDWLRQ 56755 56565

3 -43 &#0#% %#0#$
4 -:

-9
&#0#%
&#0#%

%#0#$
%#0#$

-<
-;

&#0#%
&#0#%

%#0#$
%#0#$

5 -8 &#0#% %#0#$
6 -7

-6
&#0#%
&#0#%

%#0#$
%#0#$

-5
-4

&#0#%
&#0#%

%#0#$
%#0#$
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56565

&DEOH 6LJQDO 'HVLJQDWLRQV#
, LQSXW#2 RXWSXW

3DLU &RORU '7(# '&( '7( '&(

47
45

:0%/
%/0:

3
'75

3
'&'

0
2

0
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57
55
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20:

'65
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'75

,
,

2
2

67
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77
75

:0%5
%50:

5;
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7;
5;

,
2

2
,

87
85

:06
60:

0
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0
6*

0
0

0
0
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&KDUDFWHULVWLFV#RI#WKH#ORZ#VSHHG#SRUW
Ports 0 and 2 are asynchronous, low speed ports. They transfer data to
from the line one bit at a time.

The characteristics of the low speed port are as follows:

• Baud rate: 300; 600; 1200; 2400; 4800; 9600; 19,200
Default 1200.

• Parity:  Odd, even, none.
Default none.

• Stop bits: 1, 1.5, 2
Default 1

• Flow control: XON/XOFF, CTS, none.
Default none.

• Duplex: Full.

• Interface: RS-232-D

• Data bits: 5, 6, 7, 8
Default 8.

&KDUDFWHULVWLFV#RI#WKH#KLJK#VSHHG#SRUW
Ports 1 and 3 are synchronous, high speed ports with the following 
characteristics:

• Baud rate: 1200; 2400; 4800; 9600; 19,200; 56,000; 64,000.

• Data bit: Transparent (1).

• Duplex: Full.

• Clock: Internal or external.

• Interface: RS-232-D, RS-422-A.
886063440433 6WDQGDUG#43133 -XO\#4<<<
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Port 9 is pre-programmed as an ESDI port and supports Meridian Mail. 
functions as a Command Status Link with settings as shown in Table 60

7DEOH#93
(6',#VHWWLQJV

6HWWLQJ &RGH

(6', <(6
6<1& <(6
'83; )8//
%36 7;33
&/2. (;7
,$'5 336
5$'5 334
74 43
75 335
76 373
14 45;
15 3;
. :

5;07 38
&5& 43
2585 338
$%25 338
86(5 &06
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Both the NTDK23, NTDK25 and NTDK80 Receiver cards used in 
Option 11C support one Serial Data Interface (SDI) port. 

3DUDPHWHU#VHWWLQJV
Baud rates are selected by setting switches located in the faceplate of e
Fiber Receiver card. The available settings are:

• 150, 300, 600, 1200, 2400, 4800, 9600 and 19200 baud

Other RS232 parameters are fixed as shown in Table 61.

The port can be used for MTC/SCH/BUG modes.

&RQQHFWLRQ#WR#H[WHUQDO#HTXLSPHQW
The connection to external devices (such as TTYs, Modems and so on)
achieved through the nine-pin SDI connector located in the expansion 
cabinet. It is extended to the external equipment with an NTAK1118 sin
port SDI cable.

7DEOH#94
)L[HG#SDUDPHWHU#VHWWLQJV

3DUDPHWHU 6HWWLQJ

3DULW\ 1RQH

0RGH $V\QFKURQRXV

6WRS#%LWV 4

'DWD#%LWV ;
886063440433 6WDQGDUG#43133 -XO\#4<<<
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,QWURGXFWLRQ

The TDS/DTR card function was incorporated by the NTBK45 System C
card used with Option 11E and the NTDK20 System Core card used wit
Option 11C. However, it is still supported on the system.

The TDS/DTR functionality is also incorporated in the NTDK97 MSC car
used with Option 11C Mini. The TDS/DTR is not required in a 2 chassis 
Option 11C Mini configuration.

The TDS/DTR card can occupy any of slot numbers 1 - 9 in the main cab
it must be manually programmed in LD 13 (for DTR) and LD 17 (for TDS
and TTY).

The TDS/DTR card can not be placed in the expansion cabinet or slot 1
the main cabinet.

The TDS/DTR card provides:

• 30 channels of Tone and Digit Switch

• Two Serial Data Interface ports

• 8 tone detection circuits configured as Digitone Receivers
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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her 
)HDWXUHV
7RQH#7UDQVPLWWHU#

The TDS/DTR tone transmitter provides 30 channels of tone transmissio
Up to 256 tones are available as u-Law or A-Law and up to 256 bursts a
cadences are downloaded from the CPU.

The TDS/DTR card does not provide the Music on Hold feature as do ot
Meridian 1 TDS cards. The music source must come from a standard 
Meridian 1 trunk card.

7RQH#'HWHFWRU
The TDS/DTR card provides eight channels of DTMF (Dual Tone 
Multi-Frequency) detection in A-Law or µ-Law.

In North America, pre-programmed data is configured for u-Law tone 
detection.

6',#IXQFWLRQ
The TDS/DTR card provides two SDI (Serial Data Interface) ports.

Refer to the “SDI ports” chapter in this guide for more information on the 
TDS/DTR card SDI ports.
886063440433 6WDQGDUG#43133 -XO\#4<<<
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03 
7RQHV#DQG#&DGHQFHV
The following tables give the tones and cadences provided by the NTAK
TDS/DTR card.

7DEOH#95
NTAK03, NTBK45, NTDK20, NTDK97 µ-Law tones and cadence

7RQH#& )UHTXHQF\#
#####++],

G%#EHORZ#
RYHUORDG

3UHFLVLRQ
5LQJLQJ#
7RQHV

'70)#
'LJLWV 0)#'LJLWV

4 6832773 0562056 ç

5 +866#.#999,#[#43 0562056 ç

6 773 056 ç

7 6832773 04<204< ç

8 77327;3 0582058 ç

9 7;3 056 ç

: 7;32953 0632063 ç

; 4353 049 ç

< 933 056 ç

43 933 049 ç

44 77327;3 0552055 ç

45 68327;3 0562056 ç

46 7732953 0572057 ç

47 <7324963 0452043 3

48 :3324543 0452043 4

49 :3324673 0452043 5

4: :33247;3 0452043 6

4; ::324543 0452043 7
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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4< ::324673 0452043 8

53 ::3247;3 0452043 9

54 ;8324543 0452043 :

55 ;8324673 0452043 ;

56 ;83247;3 0452043 <

57 <7324673 0452043 3

58 <7324543 0452043 -

59 <73247;3 0452043 &

5: :3324963 0452043 )R

5; ::324963 0452043 )

5< ;8324963 0452043 ,

63 UHVHUYHG

64 UHVHUYHG

65 UHVHUYHG

66 733 04< ç

67 >733#[#
+453#;8(,@

04< ç

68 <7324963 04:2048 3

69 :3324543 04:2048 4

6: :3324673 04:2048 5

6; :33247;3 04:2048 6

7DEOH#95 (Continued)
NTAK03, NTBK45, NTDK20, NTDK97 µ-Law tones and cadence

7RQH#& )UHTXHQF\#
#####++],

G%#EHORZ#
RYHUORDG

3UHFLVLRQ
5LQJLQJ#
7RQHV

'70)#
'LJLWV 0)#'LJLWV
886063440433 6WDQGDUG#43133 -XO\#4<<<
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6< ::324543 04:2048 7

73 ::324673 04:2048 8

74 ::3247;3 04:2048 9

75 ;8324543 04:2048 :

76 ;8324673 04:2048 ;

77 ;83247;3 04:2048 <

78 <7324673 04:2048 3

79 <7324543 04:2048 -

7: <73247;3 04:2048 &

7; :3324963 04:2048 )R

7< ::324963 04:2048 )

83 ;8324963 04:2048 ,

84 UHVHUYHG

85 UHVHUYHG

86 463324833 0462046 3

87 :332<33 0462046 4

88 :3324433 0462046 52&&

89 <3324433 0462046 6

8: :3324633 0462046 7

8; <3324633 0462046 8

8< 443324633 0462046 9

7DEOH#95 (Continued)
NTAK03, NTBK45, NTDK20, NTDK97 µ-Law tones and cadence

7RQH#& )UHTXHQF\#
#####++],

G%#EHORZ#
RYHUORDG

3UHFLVLRQ
5LQJLQJ#
7RQHV

'70)#
'LJLWV 0)#'LJLWV
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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93 :3324833 0462046 :

94 <3324833 0462046 ;

95 443324833 0462046 <

96 :3324:33 0462046 676325%2
&44

97 <3324:33 0462046 6732&45

98 443324:33 0462046 .32&52.34

99 463324:33 0462046 67532.35

9: 483324:33 0462046 672&&

9; 733 044 ç

9< 733 047 ç

:3 733#[#83 047 ç

:4 +866#.#999,#[#53 0562056 ç

:5 UHVHUYHG

:6 6832773 0482048 ç

:7 7;32953 0482048 ç

:8 77327;3 0482048 ç

:9 733 058 ç

:: 7332783 0472047 ç

:; 7;32953 04<204< ç

:< 77327;3 04<204< ç

7DEOH#95 (Continued)
NTAK03, NTBK45, NTDK20, NTDK97 µ-Law tones and cadence

7RQH#& )UHTXHQF\#
#####++],

G%#EHORZ#
RYHUORDG

3UHFLVLRQ
5LQJLQJ#
7RQHV

'70)#
'LJLWV 0)#'LJLWV
886063440433 6WDQGDUG#43133 -XO\#4<<<
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;3 7;3 04< ç

;4 753 0< ç

;5 773 05< ç

;6 UHVHUYHG

;7 6832773 04:204: ç

;8 7332783 04:204: ç

;9 733 04: ç

;: 4733 059 ç

;; <83 045 ç

;< 4733 045 ç

<3 4;33 045 ç

<4 7:3 3 ç

<5 <73 3 ç

<6 4633 3 ç

<7 4833 3 ç

<8 4;;3 3 ç

<9 6832773 0432043

<: 7%'

<; 7%'

<< 7%'

433 7%'

7DEOH#95 (Continued)
NTAK03, NTBK45, NTDK20, NTDK97 µ-Law tones and cadence

7RQH#& )UHTXHQF\#
#####++],

G%#EHORZ#
RYHUORDG

3UHFLVLRQ
5LQJLQJ#
7RQHV

'70)#
'LJLWV 0)#'LJLWV
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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ed 
Note: Tones #1 - 16 (inclusive) and #234 - 249 (inclusive) are includ
for Norwegian and Malaysian specifications.

434 933 04< ç

435 ;33 04< ç

436 4733 056 ç

437 ;53 0:

0#(QG#0

7DEOH#96
NTAK03, NTBK45, NTDK 53, NTDK97#$0/DZ#WRQHV#DQG#FDGHQFHV

7RQH#& )UHTXHQF\#++], G%#EHORZ#
RYHUORDG

3UHFLVLRQ
5LQJLQJ#
7RQHV

'70)#
'LJLWV 0)#'LJLWV

4 <73#;#4963 0472046 3

5 :33#;#4543 0472046 4

6 :33#;#4673 0472046 5

7 :33#;#47;3 0472046 6

8 ::3#;#4543 0472046 7

9 ::3#;#4673 0472046 8

: ::3#;#47;3 0472046 9

; ;83#;#4543 0472046 :

< ;83#;#4673 0472046 ;

43 ;83#;#47;3 0472046 <

7DEOH#95 (Continued)
NTAK03, NTBK45, NTDK20, NTDK97 µ-Law tones and cadence

7RQH#& )UHTXHQF\#
#####++],

G%#EHORZ#
RYHUORDG

3UHFLVLRQ
5LQJLQJ#
7RQHV

'70)#
'LJLWV 0)#'LJLWV
886063440433 6WDQGDUG#43133 -XO\#4<<<
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44 <73#;#4673 0472046 3

45 <73#;#4543 0472046 -

46 <73#;#47;3 0472046 &

47 :33#;#4963 0472046 )3

48 ::3#;#4963 0472046 )

49 ;83#;#4963 0472046 ,

4: 4733 06:

;< <7324963 0462045 3

<3 :3324543 0462045 4

<4 :3324673 0462045 5

<5 :33247;3 0462045 6

<6 ::324543 0462045 7

<7 ::324673 0462045 8

<8 ::3247;3 0462045 9

<9 ;8324543 0462045 :

<: ;8324673 0462045 ;

<; ;83247;3 0462045 <

<< <7324543 0462045 3

433 <7324673 0462045 -

434 <73247;3 0462045 &

435 :3324963 0462045 )3

7DEOH#96#+&RQWLQXHG,
NTAK03, NTBK45, NTDK 53, NTDK97#$0/DZ#WRQHV#DQG#FDGHQFHV

7RQH#& )UHTXHQF\#++], G%#EHORZ#
RYHUORDG

3UHFLVLRQ
5LQJLQJ#
7RQHV

'70)#
'LJLWV 0)#'LJLWV
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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436 ::324963 0462045 )3

437 ;8324963 0462045 ,

438 6832773 04:204: ç

439 7332783 04:204: ç

43: 4733 059 ç

43; 773 056 ç

43< 753 0< ç

443 <83 045 ç

444 4733 045 ç

445 4;33 045 ç

446 <7324963 0452043 3

447 :3324543 0452043 4

448 :3324673 0452043 5

449 :33247;3 0452043 6

44: ::324543 0452043 7

44; ::324673 0452043 8

44< ::3247;3 0452043 9

453 ;8324543 0452043 :

454 ;8324673 0452043 ;

455 ;83247;3 0452043 <

456 <7324673 0452043 3

7DEOH#96#+&RQWLQXHG,
NTAK03, NTBK45, NTDK 53, NTDK97#$0/DZ#WRQHV#DQG#FDGHQFHV

7RQH#& )UHTXHQF\#++], G%#EHORZ#
RYHUORDG

3UHFLVLRQ
5LQJLQJ#
7RQHV

'70)#
'LJLWV 0)#'LJLWV
886063440433 6WDQGDUG#43133 -XO\#4<<<
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457 <7324543 0452043 -

458 <73247;3 0452043 &

459 :3324963 0452043 )3

45: ::324963 0452043 )

45; ;8324963 0452043 ,

45< 6832773 0552055 ç

463 733 04< ç

464 733 058 ç

465 7332783 0552055 ç

466 4733 048 ç

467 <83 04< ç

468 4733 053 ç

469 4;33 053 ç

46: 753 04< ç

46; <7324963 04;204: 3

46< :3324543 04;204: 4

473 :3324673 04;204: 5

474 :33247;3 04;204: 6

475 ::324543 04;204: 7

476 ::324673 04;204: 8

477 ::3247;3 04;204: 9

7DEOH#96#+&RQWLQXHG,
NTAK03, NTBK45, NTDK 53, NTDK97#$0/DZ#WRQHV#DQG#FDGHQFHV

7RQH#& )UHTXHQF\#++], G%#EHORZ#
RYHUORDG

3UHFLVLRQ
5LQJLQJ#
7RQHV

'70)#
'LJLWV 0)#'LJLWV
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH



3DJH#56;#RI#7<; #&KDSWHU#;#²#7KH#7'62'75#FDUG
478 ;8324543 04;204: :

479 ;8324673 04;204: ç ;

47: ;83247;3 04;204: ç <

47; <7324673 04;204: ç 3

47< <7324543 04;204: ç -

483 <73247;3 04;204: ç &

484 :3324963 04;204: )3

485 ::324963 04;204: )

486 ;8324963 04;204: ,

487 +866#.#999,#;#43 056 ç

488 +866#.#999,#;#53 056 ç

489 733 045 ç

48: ;53 047 ç

48; 753 045 ç

48< 753 058 ç

493 753#;#58 045 ç

494 +886#.#999,#;#43 056 ç

495 +886#.#999,#;#53 056 ç

496 753 055 ç

497 7;3 055 ç

498 663 044 ç

7DEOH#96#+&RQWLQXHG,
NTAK03, NTBK45, NTDK 53, NTDK97#$0/DZ#WRQHV#DQG#FDGHQFHV

7RQH#& )UHTXHQF\#++], G%#EHORZ#
RYHUORDG

3UHFLVLRQ
5LQJLQJ#
7RQHV

'70)#
'LJLWV 0)#'LJLWV
886063440433 6WDQGDUG#43133 -XO\#4<<<
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499 6632773 0442047 ç

49: 4:33 04< ç

49; 773 047 ç

49< 6;3 0; ç

4:3 4733 065 ç

4:4 ;53 0: 3

4:5 ;83 0; 4

4:6 753 065 5

4:7 UHVHUYHG 6

4:8 753 09 7

4:9 753 05 8

4:: 4353 046 9

4:; 4;33 04: :

4:< 4733 056 ;

4;3 <83 05< <

4;4 4733 05< 3

4;5 4;33 05< -

4;6 <83 055 &

4;7 7:3 3 )3

4;8 <73 3 )

4;9 4;;3 3 ,

7DEOH#96#+&RQWLQXHG,
NTAK03, NTBK45, NTDK 53, NTDK97#$0/DZ#WRQHV#DQG#FDGHQFHV

7RQH#& )UHTXHQF\#++], G%#EHORZ#
RYHUORDG

3UHFLVLRQ
5LQJLQJ#
7RQHV

'70)#
'LJLWV 0)#'LJLWV
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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4;: 733 055

4;; 753#;#58 04:

4;< <83 049

4<3 <83 058

4<4 <7324963 0<20:

4<5 :3324543 0<20:

4<6 :3324673 0<20:

4<7 :33247;3 0<20:

4<8 ::324543 0<20:

4<9 ::324673 0<20:

4<: ::3247;3 0<20:

4<; ;8324543 0<20:

4<< ;8324673 0<20:

533 ;83247;3 0<20:

534 <7324673 0<20:

535 <7324543 0<20:

536 <73247;3 0<20:

537 :3324963 0<20:

538 ::324963 0<20:

539 ;8324963 0<20:

53: 753 043

7DEOH#96#+&RQWLQXHG,
NTAK03, NTBK45, NTDK 53, NTDK97#$0/DZ#WRQHV#DQG#FDGHQFHV

7RQH#& )UHTXHQF\#++], G%#EHORZ#
RYHUORDG

3UHFLVLRQ
5LQJLQJ#
7RQHV

'70)#
'LJLWV 0)#'LJLWV
886063440433 6WDQGDUG#43133 -XO\#4<<<



#&KDSWHU#;#²#7KH#7'62'75#FDUG 3DJH#574#RI#7<;
53; 753 0;

53< 753 07

543 4733 04;

544 4733 0<

545 6832753 0<20<

546 753 047

547 783 045

548 783 055

549 ;53 049

54: 6832753 0472047

54; <7324963 0472045

54< :3324543 0472045

553 :3324673 0472045

554 :33247;3 0472045

555 ::324543 0472045

556 ::324673 0472045

557 ::3247;3 0472045

558 ;8324543 0472045

559 ;8324673 0472045

55: ;83247;3 0472045

55; <7324673 0472045

7DEOH#96#+&RQWLQXHG,
NTAK03, NTBK45, NTDK 53, NTDK97#$0/DZ#WRQHV#DQG#FDGHQFHV

7RQH#& )UHTXHQF\#++], G%#EHORZ#
RYHUORDG

3UHFLVLRQ
5LQJLQJ#
7RQHV

'70)#
'LJLWV 0)#'LJLWV
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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55< <7324543 0472045

563 <73247;3 0472045

564 :3324963 0472045

565 ::324963 0472045

566 ;8324963 0472045

567 <73#;#4963 04:2048 S

568 :33#;#4543 04:2048 4

569 :33#;#4673 04:2048 5

56: :33#;#47;3 04:2048 6

56; ::3#;#4543 04:2048 7

56< ::3#;#4673 04:2048 8

573 ::3#;#47;3 04:2048 9

574 ;83#;#4543 04:2048 :

0#(QG#0

7DEOH#96#+&RQWLQXHG,
NTAK03, NTBK45, NTDK 53, NTDK97#$0/DZ#WRQHV#DQG#FDGHQFHV

7RQH#& )UHTXHQF\#++], G%#EHORZ#
RYHUORDG

3UHFLVLRQ
5LQJLQJ#
7RQHV

'70)#
'LJLWV 0)#'LJLWV
886063440433 6WDQGDUG#43133 -XO\#4<<<
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17%.55#0XOWL03XUSRVH#,6'1#6LJQDOLQJ#3URFHVVRU#+0,63,
The NTBK22 Multi-Purpose ISDN Signaling Processor (MISP) card is a
Option 11 specific card (Options 21 through 71 use the NT6D73AA). It 
performs Data Link (Layer 2) and Network (Layer 3) processing associa
with ISDN BRI and the OSI protocol. A description of the ISDN BRI featu
is contained in 553-3011-311, ISDN BRI Administration and Maintenance.

)XQFWLRQDO#GHVFULSWLRQ
Each MISP can support 4 line cards (UILC or SILC or any combination of 
two). Each line card supports 8 DSLs, therefore each MISP supports 32
DSLs. Since each DSL uses two B-channels and one D-channel the MIS
supports 64 B-channels and 32 D-channels. If the MISP is carrying pack
data, it must dedicate one of its D-channels to communicate with the exte
packet handler. In this case the MISP support only 31 DSLs.

The main functions of the MISP are to:

• communicate with the CPU to report ISDN BRI status and receive 
downloaded application software and configuration parameters

• manage data link layer and network layer signaling that controls call 
connection and terminal identification

• control terminal initialization and addressing

• assign B-channels for switched voice and data transmission by 
communicating with the BRI terminal over the D-channel and allocati
to it an idle B-channel with appropriate bearer capabilities
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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• separate D-channel data from signaling information and route the da
the packet handler

• send call control messages to ISDN BRI terminals over the D-chann

The MISP supports the downloading of ISDN applications from the Optio
11 software cartridge. The MISP will be downloaded with the appropriat
application code:

• on the first enabling of the MISP card

• when Option 11 Software is upgraded

• when MISP Applications are added/changed

The applications for the MISP are copied from the software cartridge int
RAM on the MISP card. Only the new/different applications are download
This information is then copied into the Flash ROM on the MISP for stora
This process requires approximately 10 minutes to complete and is carrie
while the MISP pack is operational. The next time the system or MISP c
resets, the application is loaded from the MISP Flash ROM provided there
no new or different applications on the software cartridge.

0LFUR#3URFHVVLQJ#8QLW#+038,
The MPU coordinates and controls data transfer and addressing of the 
peripheral devices and communicates with the Meridian 1 CPU using a 
message channel on the CPU bus. The tasks that the MPU performs de
on the interrupts it receives. The interrupts are prioritized by the importa
of the tasks they control.

+LJK0/HYHO#'DWD#/LQN#&RQWUROOHU#++'/&,
The HDLC is a format converter that supports up to 32 serial channels t
communicate at speeds up to 64 kbps. The HDLC converts messages in
following two message formats:

• a serially transmitted, zero-inserted, CRC protected message that h
starting and an ending flag

• a data structure
886063440433 6WDQGDUG#43133 -XO\#4<<<
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0HULGLDQ#4#&38#WR#0,63#EXV#LQWHUIDFH
Information exchange between the CPU and the MISP is performed with
packetized messages transmitted over the CPU bus. This interface has 
16-bit data bus, an 18-bit address bus, and interrupt and read/write cont
lines.

This interface uses shared Static Random Access Memory (SRAM) as a
communication exchange center between the CPU and the MPU. Both t
CPU and the MPU can access this memory over the transmit and receiv
channels on the bus. 

0,63#QHWZRUN#EXV#LQWHUIDFH
The network bus interface:

• converts bit interleaved serial data received from the network bus in
byte interleaved data for transmission over the 32 time slots used by
HDLC controller

• accepts byte interleaved data transmitted from the HDLC controller a
converts it into a bit interleaved data stream for transmission over th
network bus

3RZHU#FRQVXPSWLRQ
Power consumption is +5V at 2 A; +15V at 50 mA; and -15V at 50 mA.
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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&KDSWHU#43#²#0HULGLDQ#'LJLWDO#
7HOHSKRQHV
,QWURGXFWLRQ

Meridian Digital Telephones are connected to the system through a 2-w
loop carrying two independent 64 kb/s PCM channels with associated 
signaling channels. One of the two PCM channels is dedicated to voice, w
the other is dedicated to data traffic. Line cords and handset cords on al
Meridian digital telephones are equipped with snap-in TELADAPT 
connectors for quick and easy connecting procedures.

The telephone interfaces with the Digital Line Card (DLC) in the Option 
system.

)XQFWLRQDO#GHVFULSWLRQ#
This document describes the features and capabilities of the following dig
telephones:

M2009—a multi-line telephone with nine programmable function keys. It
loop powered, but the Asynchronous Data Option (ADO), when equippe
requires an external power supply. See Figure 18.

M2018—a multi-line telephone with 18 programmable function keys. It is
loop powered, but the Asynchronous Data Option (ADO), when equippe
requires an external power supply. See Figure 19.
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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M2018S—a multi-line telephone, similar to the M2018, but with the 
following security feature: The handset is equipped with mercury 
micro-switches which provide a positive disconnect when the handset is
positioned horizontally. A disconnect relay circuit electrically connects th
piezo-disc transducer for alerting and on-hook dialing when the set is 
activated and disconnects the piezo-disc transducer when the set is idle.
feature eliminates any microphonic capability of the piezo-disc transduc
when it is idle. See Figure 19. 

Note: Wall mounting the M2018S defeats the proper operation of th
mercury switched handset and is therefore prohibited. 

M2112—a high performance multi-line telephone with 11 programmable
function keys and integrated Handsfree unit. A loudspeaker and microph
are provided for alerting tones and for Handsfree operation. The M2112
requires auxiliary power to enable the Handsfree feature (either a QUT1 2
AC closet power supply or an A0273077 plug-in transformer). When 
equipped with the Asynchronous Data Option (ADO) the multi-output pow
supply (A0336823) replaces the A0273077 or QUT1 transformer (only o
transformer is required at any time). 

For detailed powering requirements refer to “Specifications.”
886063440433 6WDQGDUG#43133 -XO\#4<<<
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05445#WHOHSKRQH

All Meridian Digital Telephones are equipped with the following:

• Hold key

• Release key

• Volume control key

9ROXPH#FRQWURO
Speaker volume (or piezo-disc transducer volume in digital telephones n
equipped with a Handsfree unit) is controlled by one key with two toggle
positions. Operating the “Volume Up” or “Volume Down” pad of the key 
increases or decreases the volume for the tone or sound which is curren
active. 
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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+DQGVIUHH#RSHUDWLRQ#+05445#RQO\,
With the Handsfree on, you can talk to another party without lifting the 
handset. Handsfree can be activated by pressing the Handsfree/Mute ke
by pressing a DN key without lifting the handset. The Handsfree/Mute LC
indicator shows the status of the Handsfree. Once Handsfree is activate
can be deactivated by picking up the handset or by pressing the Release (
key.

'DWD#FDOO
When an Meridian Digital Telephone is equipped with the Asynchronous
Data Option (ADO), you can make a data call using keyboard dialing fro
your attached terminal or personal computer. Voice and data communica
can be carried on simultaneously without causing any mutual interferen

Asynchronous ASCII terminals and personal computers can be connect
through an RS-232-C interface directly to any Meridian Digital Telephon
that is equipped with the (ADO). The ADO mounts within the telephone, a
works in conjunction with the digital interface chip in the telephone.

The Asynchronous Data Option supports:

• HAYES Dialing

• automatic data rate detection at all rates up to 19.2 kb/s

• ASCII keyboard dialing (originating data calls to local and remote ho
or DTE by using the terminal keyboard)

• break detection and generation
886063440433 6WDQGDUG#43133 -XO\#4<<<
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6SHFLILFDWLRQV
The following specifications govern the performance of the Meridian Digi
Telephones, and the environmental conditions under which this performa
is achieved.

(QYLURQPHQWDO#DQG#VDIHW\#FRQVLGHUDWLRQV
Both the telephone and the Asynchronous Data Option (ADO) meet the
requirements of Electronic Industries Association (EIA) specification 
PN-1361.

7HPSHUDWXUH#DQG#KXPLGLW\
Operating state: 

Storage: 

(OHFWURPDJQHWLF#LQWHUIHUHQFH
The radiated and conducted electromagnetic interference meets the 
requirements of Subpart J of Part 15 of the FCC rules for class A compu
devices.

/LQH#HQJLQHHULQJ
Meridian Digital Telephones operate through twisted pair wiring. The 
maximum permissible loop length is 3500 ft. of 24AWG standard twisted
wire with no bridge taps.

7HPSHUDWXUH#UDQJH 3�#WR#83�#&#+65�#WR#437�#),

5HODWLYH#KXPLGLW\ 8(#WR#<8(#+QRQ0FRQGHQVLQJ,1#$W#
WHPSHUDWXUHV#DERYH#67�&#+<6�),#UHODWLYH#
KXPLGLW\#LV#OLPLWHG#WR#85#PEDU#RI#ZDWHU#YDSRU#
SUHVVXUH1

7HPSHUDWXUH#UDQJH 083�#WR#:3�#&#+08;�#WR#48;�#),

5HODWLYH#KXPLGLW\ 8(#WR#<8(#+QRQ0FRQGHQVLQJ,1#$W#
WHPSHUDWXUHV#DERYH#67�&#+<6�),#UHODWLYH#
KXPLGLW\#LV#OLPLWHG#WR#85#PEDU#RI#ZDWHU#YDSRU#
SUHVVXUH1
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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/RFDO#DOHUWLQJ#WRQHV
Four alerting tones and a buzz sound are provided. The alerting tone cade
cannot be changed from the telephone, but can be altered for individual
Meridian Digital Telephones by software controlled adjustments in the 
system. Refer to the Option 11 software guide for more information. All other 
tones such as dial tone or overflow tones, are provided by the system fro
Tone and Digit Switch. 

$OHUWLQJ#WRQH#FKDUDFWHULVWLFV
The tone frequency combinations are as follows:

Note: A 500 Hz buzz signal is provided for incoming call notification
while the receiver is off-hook.

3RZHULQJ#UHTXLUHPHQWV
Both the M2009 telephone and M2018 telephone are loop powered. Loo
power uses +15 V and -15 V sources, and assumes 3500 feet maximum
length of 24 AWG wire and a minimum of 13.5 V at the telephone termin

The Handsfree unit, which is integrated in the Meridian M2112, requires
auxiliary power supply. Power can be obtained from either a QUT1 25 V 
closet power supply or a local plug-in transformer (AO273077) over a 
separate pair of wires.

If the power supply fails, Handsfree will not operate, but all other feature
will continue to function, provided the power failure does not affect the 
system. The loop-powered functions of all Meridian digital telephones 
remain operational only if the system is equipped with a backup battery.

7RQH )UHTXHQFLHV :DUEOH#UDWH
++],

4 +99:#+]/#833#+], 4317
5 +99:#+]/#833#+], 519
6 +666#+]/#583#+], 4317
7 +666#+]/#583#+], 519
886063440433 6WDQGDUG#43133 -XO\#4<<<
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Additional power is obtained over a separate pair of wires. Maximum 
Handsfree current is 110 mA with a minimum of 16 V AC to be present at
telephone terminal. The following rules apply: 

• For the QUT1 closet power supply: 

— The power supply loop for the Handsfree unit should follow the 
same rules as the loop powering requirements, i.e. the maximum
allowable loop length and wire gauge are 3500 ft. of 24 AWG wi

— Each M2112 Handsfree must be powered by one tap of one wind
however, it is permissible to connect two (2) 12.5 V AC windings 
series to provide 25 V AC power for Handsfree. 

• For the local plug-in transformer: 

— A single winding transformer equipped with a 3 m (10 ft.) cord of 2
AWG two-conductor stranded and twisted wire with a modular 
duplex adapter (NE-267QA) at the end is required.

— The following minimum specifications have to be met by this 
transformer:

No load output voltage:21 V AC max.

Voltage at rated current:16 V AC ±10%

Rated load current:375 mA

'DWD#
If the Asynchronous Data Option (ADO) is installed, an external power 
supply is needed in addition to the power from the line (see Table 64). A 
V AC 60 Hz, 100 V AC 50/60 Hz or a 220 V AC 50 Hz multi-output powe
supply unit provides nominal voltages of +5 V, +12 V and -12 V DC. The
power supply connects to the back of the telephone through a 5-pin Mol
power connector. 

If the AC power supply fails, data calls cannot be processed. All externa
power supplies are equipped with short circuit and thermal shutdown 
protection. 
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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The following units are available:

7DEOH#97
([WHUQDO#SRZHU#VXSSO\#IRU#0HULGLDQ#'LJLWDO#7HOHSKRQHV#$'2
1RUWK#$PHULFDQ#YHUVLRQ

13683553036/8 0XOWL0RXWSXW#H[WHUQDO#SRZHU#VXSSO\
+&3&0&#$3669;56,/#8/#OLVWHG#DQG#&6$#DSSURYHG1

,QSXW= 8:#0#96#+]#448#0#465#9#$&
2XWSXW= .8#9#'&/#413#$#+SLQ#6#IRU#VXSSO\/#SLQ#5#IRU#UHWXUQ,

.45#9#'&/#533#P$#+SLQ#9#IRU#VXSSO\/#SLQ#4#IRU#
UHWXUQ,
045#9#'&/#533#P$#+SLQ#7#IRU#VXSSO\/#SLQ#4#IRU#UHWXUQ,

-DSDQHVH#YHUVLRQ

13683553036/; 0XOWL0RXWSXW#H[WHUQDO#SRZHU#VXSSO\
+&3&0&#$3669;<4,/#-DSDQ#6WDQGDUG#+³7´#0DUN,1

,QSXW= 7:#0#96#+]#;8#0#448#9#$&
2XWSXW= .8#9#'&/#413#$#+SLQ#6#IRU#VXSSO\/#SLQ#5#IRU#UHWXUQ,

.45#9#'&/#533#P$#+SLQ#9#IRU#VXSSO\/#SLQ#4#IRU#
UHWXUQ,
045#9#'&/#533#P$#+SLQ#7#IRU#VXSSO\/#SLQ#4#IRU#UHWXUQ,

(XURSHDQ#YHUVLRQ

13683553036/8 0XOWL0RXWSXW#H[WHUQDO#SRZHU#VXSSO\
+&3&0&#$3669499,/#FRQIRUPLQJ#WR#13683894#
JHQHUDO#UHTXLUHPHQWV#DQG#8/43451

,QSXW= 8:#0#86#+]#533#0#573#9#$&
2XWSXW= .8#9#'&/#413#$#+SLQ#6#IRU#VXSSO\/#SLQ#5#IRU#UHWXUQ,

.45#9#'&/#533#P$#+SLQ#9#IRU#VXSSO\/#SLQ#4#IRU#
UHWXUQ,
045#9#'&/#533#P$#+SLQ#7#IRU#VXSSO\/#SLQ#4#IRU#UHWXUQ,
886063440433 6WDQGDUG#43133 -XO\#4<<<
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'DWD#FKDUDFWHULVWLFV
The Asynchronous Data Option (ADO) communicates with the data term
equipment having characteristics as shown in Table 65.

7DEOH#98
0HULGLDQ#'LJLWDO#7HOHSKRQH#$'2#FKDUDFWHULVWLFV

9RLFH#DQG#9RLFH#6LJQDOLQJ#&KDQQHO
The Digital telephone Interface Chip functions as a control to switch the 
handset, speaker, keyboard scanning, and LCD controls on and off.

'DWD#DQG#'DWD#6LJQDOLQJ#&KDQQHO
The ADO supports asynchronous ASCII operation. A data byte is receiv
from your terminal or personal computer, a control byte is added, and the
bytes are transferred to the associated line card. In the other direction, t
data bytes are received from the line card, and the data byte is delivered
your terminal in a bit serial format, at the terminal's bit rate.

The Meridian Digital ADO (equipped with the RS-232-C EIA interface) 
supports the following features for ASCII, asynchronous, character mod
interactive data terminals:

• HAYES dialing

• Keyboard dialing (KBD) - all transmission speeds supported

• Call origination to local and remote hosts

• Call termination

• Ring Again Capability

• Auto Dial

'DWD#W\SH $6&,,#
6\QFKURQL]DWLRQ $V\QFKURQRXV/#6WDUW06WRS#
1XPEHU#RI#%LWV ;#ELWV#
3DULW\ QRQH#+XQFKHFNHG,
'DWD#UDWH 633/#4533/#5733/#7;33/#

<933/#4<533#ELWV#SHU#VHFRQG#+DXWREDXG,
6WRS#ELWV 5#ELWV#IRU#443#ELWV#SHU#VHFRQG>#

4#ELW#IRU#DOO#RWKHU#VSHHGV
7UDQVPLVVLRQ )XOO#GXSOH[
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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• Speed Call

• Automatic or Manual answering of incoming data calls

• Manual Modem pooling

• Remote loopback

Details for accessing and operating the various features are given in the ADO 
User Guide (P0669420).
886063440433 6WDQGDUG#43133 -XO\#4<<<
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&KDSWHU#44#²#0564:#7HOHSKRQH
,QWURGXFWLRQ

The M2317 Telephone can provide simultaneous voice and data 
communications. It connects to the system using digital transmission. Th
M2317 Telephone is intended for professionals and managers, and secre
in group answer positions. It interfaces with the system through the Digi
Line Card (DLC). It is connected to the switching equipment through a 
two-wire loop carrying two independent 64 kb/s Time Compressed Multip
(TCM) channels with associated signaling channels. One of the two TCM
channels is dedicated to voice, and the other to data traffic. 

The M2317 Telephone is equipped with a microphone and speaker to pe
Handsfree operation. 

Figure 21 shows the M2317 Telephone. 
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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)LJXUH#54
0564:#7HOHSKRQH

3K\VLFDO#GHVFULSWLRQ
The M2317 Telephone is fully modular. The telephone line cord and the
handset cord are both equipped with TELADAPT connectors at each en
which permits quick replacement when required. 

The M2317 Telephone is equipped with 32 keys (see Figure 22) which a
arranged as follows:

)L[HG#NH\V#These are 16 keys to which a fixed function is assigned. The
consist of:

• 12 dial pad keys

• 1 Release key

• 1 Hold key

     
886063440433 6WDQGDUG#43133 -XO\#4<<<
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• 1 Volume control key (with 2 toggle positions)

• 1 Handsfree/Mute key (with associated LCD indicator) 

)HDWXUH#NH\V#There are 11 feature keys on the telephone faceplate. Each
an associated LCD indicator. Up to a maximum of ten voice Directory 
Numbers and specific features such as Auto Answerback, Call Waiting a
Dial Intercom can be assigned. 

6RIWNH\V#Five soft keys are located beneath the display screen. Each sof
has a seven character wide on the display screen immediately above the
The labels change as the available features change. For example, a sof
could access one feature in the idle state and a different feature in the a
state. 

The M2317 provides independent volume adjustments for Handsfree, 
handset and alerting tone volumes. For detailed adjusting information, r
to the M2317 Telephone User Guide (P0687154). 

/&'#LQGLFDWRUV
LCD indicators support 4 key/LCD states: 

Function LCD state

idle off
active on (steady)
ringing (or “feature pending”) flash (60 Hz)
hold fast flash (120 Hz)
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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$OSKDQXPHULF#GLVSOD\
The M2317 Telephone is equipped with a two-line (40 characters per lin
capacity) Liquid Crystal Display (LCD) screen and five LCD-labeled “sof
keys located immediately beneath the display screen. 

Directory 
Number lens

Note: Numbers in brackets in this illustration are shown for testing and 
identification purposes only.  These numbers are not marked on the keys. 553-1290

First line of LCD Display 
Second line of LCD Display

Soft Key (1) Soft Key  (2)  Soft Key  (3)  Soft Key  (4)  Soft Key  (5)

Rls Hold

1 2 3

4 5 6

7 8 9

* 0 #

Handsfree
Mute (11)

Feature Key (10)

Feature Key (7)

Feature Key (8)

Feature Key (9)

Feature Key (6)

Feature Key (5)

Feature Key (4)

Feature Key (1)

Feature Key (2)

Feature Key (3)

Feature Key (0)
886063440433 6WDQGDUG#43133 -XO\#4<<<
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+DQGVIUHH#RSHUDWLRQ
With the Handsfree on, you can talk to another party without lifting the 
handset. Handsfree can be activated by pressing the Handsfree/Mute ke
by pressing a DN key without lifting the handset. The Handsfree/Mute LC
indicator shows the status of the Handsfree. Once Handsfree is activate
can be deactivated by picking up the handset or by pressing the Release (
key.

6SHFLILFDWLRQV
The following specifications govern the safety and performance of the 
Meridian M2317 Telephone, and outline the environmental conditions un
which this performance is achieved. 

6DIHW\#FRQVLGHUDWLRQV
6KRFN#DQG#ILUH#KD]DUGV
For protection against electrical shock, energy, or fire hazards, the teleph
meets the following specifications:

CSA, C22.2 No. 0.7 —M1985

UL 1459, relevant sections (March 1984 draft)

2YHUYROWDJH#SURWHFWLRQ
The M2317 Telephone meets the specifications detailed by CSA, C22.2 N
paragraph 6.9.3. 

(QYLURQPHQWDO#FRQVLGHUDWLRQV
7HPSHUDWXUH#DQG#KXPLGLW\
Operating state: 

7HPSHUDWXUH#UDQJH 3�#WR#83�#&#+65�#WR#455�#),
3�#WR#73�#&#+65�#0#437�#),#ZLWK#'DWD#2SWLRQ

5HODWLYH#KXPLGLW\ 8(#WR#<8(#IURP#7�#WR#5<�#&#+6<�#WR#;7�#),#
QRQ0FRQGHQVLQJ
8(#WR#67(#IURP#5<18�#WR#7<�#&#+;8�#WR#453�#),#
QRQ0FRQGHQVLQJ
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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Storage: 

'LPHQVLRQV#DQG#ZHLJKW
The M2317 Telephone has the following dimensions:

depth 226.5 mm (9 in.)

width 272.0 mm (10.1 in.)

height (front) 27.5 mm (1.1 in.)

height (rear)  73.5 mm (2.9 in.)

Excluding the power supply and the NT1F09AA Asynchronous Data Opt
board, the M2317 weighs approximately 1.4 Kg (3 lb). With the Data Opt
installed, the telephone, excluding power supply and data cable, weighs
approximately 1.56 Kg (3.5 lb).

/LQH#HQJLQHHULQJ
The maximum permissible loop length is 1067 m (3500 ft.) of 22 or 24 AW
or 760 m (2500 ft.) of 26 AWG standard twisted wire with no bridge taps
load coils. The 1067 m (3500 ft.) loop length requires the use of a Digital L
Card (DLC). 

3RZHULQJ#UHTXLUHPHQWV
The M2317 Telephone uses loop power for all circuits requiring +10V. In
order to satisfy the power requirements for those circuits on a maximum l
60 mA of 13.5 V DC must be available at the telephone. The line card m
have compatible voltage and source resistance to meet these requireme

7HPSHUDWXUH#UDQJH 053�#WR#:3�#&#+07�#WR#48;�#),

5HODWLYH#KXPLGLW\ 8(#WR#<8(#IURP#053�#WR#5<�#&#+07�#WR#;7�#),#
QRQ0FRQGHQVLQJ
8(#WR#48(#IURP#5<18�#&#WR#99�#&#+;8�#WR#
483�#),#
886063440433 6WDQGDUG#43133 -XO\#4<<<
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The Logic circuits of the M2317 Telephone require + 5 V DC which must 
supplied from an external, regulated DC supply which connects through
jack in the back of the telephone. If the telephone is equipped with a dat
option, the required 5 V DC is provided by the external data option powe
supply. The external power supply must meet the following specification

Input: 95 - 129 V AC, 60 Hz

Output: +5 V DC, + or - 5%, 300 mA
10 mV maximum RMS ripple

Cord: 2.5 m (8 ft.) of 20 AWG wire mating to a 
Switchcraft 722A connector

Case: Wall mounted, CSA and UL approved. 
Operational within 0° C (32°F) and 50°C 
(122°F) temperature limits

Impedance: Greater than 10 M¾ to ground

The external power supply, in all cases where no asynchronous data opt
installed, is connected to the mating connector mounted in the rear of th
M2317 Telephone, covering the area where the RS-232-C interface conn
would be located. 

If the Asynchronous Data Option is installed, an external, multi-output d
power supply NPS50220-03L5 is required. This power supply satisfies a
powering requirements for the telephone and the data option. 

The data option power supply connector plugs into the back of the teleph
next to the RS-232-C interface connector. Data option installation requir
the removal of the telephone power supply connector. 

The NPS50220-03L5 power supply meets the following specifications: 

AC input voltage 105 - 132 V AC

Input line frequency 57 - 63 Hz

Operating temperature 0° to 50°C (32° to 122°F)

Operating humidity 5% to 95% non-condensing
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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Storage temperature -40° to 70°C(-40° to 158°F)

Output voltages +5 V DC at 1.0 A
-12 V DC at 200 mA
+12 V DC at 200 mA

Case dimensions 178 x 102 x 76 mm (7 x 4 x 3 in.)

The NPS50220-03L5 is equipped with an internal thermal and short circ
protection. 

Whenever the external power supply fails (due to failure of the power utili
the M2317 Telephone assumes Plain Ordinary Telephone Service (POT
status. At this time the telephone is capable of receiving and originating c
on the prime DN, and of giving the usual alerting tones (ringing). It will n
support the Display screen, softkeys, feature keys, Handsfree, or data 
facilities while in POTS status.
886063440433 6WDQGDUG#43133 -XO\#4<<<
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%ORFN#GLDJUDP#RI#0564:

'DWD#FRPPXQLFDWLRQ
The M2317 can be equipped with an Asynchronous Data Option which 
permit the use of either the telephone's dial pad or the feature keys to p
and terminate data calls in the asynchronous mode. The Data Option al
supports keyboard dialing from the data terminal when that terminal oper
in the asynchronous mode.

553-1291
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(G-W)
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(G-BK)

(BK-S)

(S-BK)
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R
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T1
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R7

To Telephone

To Telephone

To Telephone
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Part of multi-pair Cable

Part of Shelf
Wiring Harness

Shelf Connector

16

40

13
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Line Pack
Pack Connector
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R0

T1
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T6
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Connecting Block
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The Asynchronous Data Option is equipped with a dialing feature which
enables the user to originate data calls to local and remote Data Termin
Equipment (DTE) directly from a data terminal keyboard or personal 
computer. The dialing feature, in conjunction with the communications 
firmware provided with the Data Option, supports most of the HAYES 
Smartmodem dialing features. Terminal emulation packages can also be
with the dialing feature.

'DWD#FKDUDFWHULVWLFV
The M2317 Asynchronous Data Option communicates with Data Termin
Equipment (DTE) having characteristics as shown in Table 66. 

7DEOH#99
0564:#$V\QFKURQRXV#'DWD#2SWLRQ#FKDUDFWHULVWLFV
'DWD#W\SH $6&,,#
6\QFKURQL]DWLRQ $V\QFKURQRXV/#6WDUW06WRS#
1XPEHU#RI#%LWV ;#ELWV#
3DULW\ QRQH#+XQFKHFNHG,
'DWD#UDWH 633/#4533/#5733/#7;33/#

<933/#4<533#ELWV#SHU#VHFRQG#+DXWREDXG,
6WRS#ELWV 5#ELWV#IRU#443#ELWV#SHU#VHFRQG>#

4#ELW#IRU#DOO#RWKHU#VSHHGV
7UDQVPLVVLRQ )XOO#GXSOH[
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)HDWXUHV#GHVFULSWLRQ
)LUPZDUH#IHDWXUHV

Firmware is chip-dependent and cannot be changed or altered on site. A
general rule, all firmware is on ROM microchips. 

)LUPZDUH#IXQFWLRQV
The following functions are performed by firmware in the M2317 Telepho

• Predial

• Last Number Redial

• Saved Number

• Redial Saved Number

• Timer

• Time and Date

• Call Processing

6RIWZDUH#IHDWXUHV
'RZQORDGLQJ
All information related to the programmable keys must be downloaded in
the M2317 RAM memory through the DLC. 

Softkeys are automatically defined for the telephone based on COS, data
or package restrictions. Softkeys work only in conjunction with the LCD 
display screen.

7DEOH#9:
0564:#GDWD#IHDWXUHV

'DWD#IHDWXUHV 0564: '7(#.H\ERDUG

5LQJ#$JDLQ ; ;
6SHHG#&DOO ; ;
6\VWHP#6SHHG#&DOO ; ;
'LVSOD\ ;
&DOO#)RUZDUG ;
&DOO#7UDQVIHU#+1RWH, ;
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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$XWRGLDO ; ;
/DVW#1XPEHU#5HGLDO ;
6DYH#1XPEHU ;
5HGLDO#6DYHG#1XPEHU ;
1RWH#4= 0DQXDO#PRGHP#SRROLQJ#XVLQJ#NH\ERDUG#GLDOLQJ#UHTXLUHV#RQO\#FDOO#WUDQVIHU#
WR#EH#GHILQHG1

1RWH#5= 7KH#'DWD#'1#PXVW#DOZD\V#EH#DVVLJQHG#WR#IHDWXUH#NH\#431

7DEOH#9:#+&RQWLQXHG,
0564:#GDWD#IHDWXUHV
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&KDSWHU#45#²#06333#7RXFKSKRQH
,QWURGXFWLRQ

The Meridian M3000 Touchphone (see Figure 24) is a digital, integrated
voice/data telephone with a touch sensitive Liquid Crystal Display (LCD)
screen, designed to meet the demanding requirements of business deci
makers. 

3K\VLFDO#GHVFULSWLRQ
All features are displayed on the screen and are accessed by touching t
appropriate name on the screen. In the “idle” state, the touch-sensitive sc
displays time and date. The Touchphone has the capability of displaying
number of on-line feature descriptions and operating instructions in 
user-friendly language.

A microphone and a speaker are built into the set to permit Handsfree 
operation.

The Meridian M3000 Touchphone provides integrated voice and data 
communications. No additional hardware is required at the line circuit to
provide data communications.

Note: The minimum vintage M3000 Touchphone that can connect to 
Digital Line Card (DLC) is 4.15. 

The M3000 Touchphone is connected to the system through a two-wire 
carrying two independent 64 kb/s PCM channels with associated signali
channels. One of the two PCM channels is dedicated to voice, while the o
is dedicated to data traffic.
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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06333#7RXFKSKRQH

The M3000 Touchphone offers a private directory of over 100 numbers 
names which can be accessed by touching the display screen. You can s
the directory, scroll the directory display up or down, and dial the desired
Directory Number (DN) by touching the corresponding name on the scre
You can enter, change or delete names and numbers quickly and easily
886063440433 6WDQGDUG#43133 -XO\#4<<<
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There are no moving mechanical parts associated with the Touchphone
There is no dial pad, no keys, no switch hook. The keys are replaced by t
sensitive positions on the screen, and an infrared sensor replaces the 
conventional mechanical switch hook. This renders the telephone less 
vulnerable to mechanical wear and breakdown.

The telephone line cord and the handset cord are both equipped with 
TELADAPT connectors at either end, which permits quick replacement 
where required. There is never a need for an installer to open the teleph
for internal wiring rearrangements.

The M3000 Touchphone does not require the addition of key-pads or ot
external add-on units for future expansion or addition of features; 
consequently, no change in set-up or increase in desk space requiremen
necessary. 

6SHFLILFDWLRQV
The following specifications govern the performance of the Touchphone, 
the environmental conditions under which this performance is achieved.

6DIHW\#FRQVLGHUDWLRQV
Both the M3000 Touchphone and the Asynchronous Data Option meet t
requirements of Electronic Industries Association (EIA) specification 
PN-1361. 
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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(QYLURQPHQWDO#FRQVLGHUDWLRQV
7HPSHUDWXUH#DQG#KXPLGLW\
Operating state: 

Storage: 

(OHFWURPDJQHWLF#,QWHUIHUHQFH
The radiated and conducted electromagnetic interference meets the 
requirements of Subpart J, Part 15 of the FCC rules for class A computi
devices.

/LQH#HQJLQHHULQJ
The maximum permissible loop length is 915 m (3500 ft.) of 24 AWG 
standard twisted wire with no bridge taps. 

3RZHULQJ#UHTXLUHPHQWV
Only one 117 V 60 Hz (in some countries 220 V 50 Hz) power supply uni
needed to supply the + 5 V and ±12 V DC required to operate the Touchph
and the Asynchronous Data Option, if equipped. This power supply plugs
any 110 V (or 220 V) wall outlet and is equipped with a 4-pin keyed 
connector at the end of the power supply cord for connection to the 
Touchphone.

7HPSHUDWXUH#UDQJH 3�#WR#73�#&#+65�#WR#437�#),

5HODWLYH#KXPLGLW\ 8(#WR#<8(#+QRQ0FRQGHQVLQJ,1#$W#
WHPSHUDWXUHV#DERYH#67�&#+<6�),#UHODWLYH#
KXPLGLW\#LV#OLPLWHG#WR#85#PEDU#RI#ZDWHU#YDSRU#
SUHVVXUH1

7HPSHUDWXUH#UDQJH 063�#WR#93�#&#+055�#WR#473�#),

5HODWLYH#KXPLGLW\ 8(#WR#<8(#+QRQ0FRQGHQVLQJ,1#$W#
WHPSHUDWXUHV#DERYH#67�&#+<6�),#UHODWLYH#
KXPLGLW\#LV#OLPLWHG#WR#85#PEDU#RI#ZDWHU#YDSRU#
SUHVVXUH1
886063440433 6WDQGDUG#43133 -XO\#4<<<
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A lithium battery is built into the non-volatile RAM component which hous
the Directory and other information in the M3000 Touchphone. Regardles
whether power to the Touchphone is on or off, the contents of the Direct
Speed Call list, Saved Number and Last Number (Redial) are saved in 
battery-backed memory. 

&LUFXLW#IHDWXUHV
This section provides a summary of circuit and circuit board capabilities.

+DUGZDUH#FDSDELOLWLHV
0LFURSURFHVVRU#The Touchphone has an 8-bit CMOS microprocessor wh
runs at 10 MHz. This microprocessor coordinates the operation of the dis
screen and the touch panel. It initiates display prompts, runs features, a
relays messages between the Touchphone and the system; it interfaces
all the microcircuits contained within the Touchphone.

$X[LOLDU\#3URFHVVRUV#The Digital Set Interface Chip (DSIC) provides 
two-way voice, data, and signaling communications between the Touchph
and the Digital Line Interface Chip (DLIC) which resides in the line card 
the system. It controls the Handsfree unit, the handset, and the Data Op

'DWD#FKDQQHO
A Meridian M3000 Asynchronous Data Option (ADO) can be snapped in
the body of the telephone to provide asynchronous data communication u
19.2 kb/s from an ASCII data terminal or a personal computer. The ADO
connected to the telephone through a flat ribbon cable equipped with a 34
header connector. A separate power supply is not required, and there is
need for a craftsperson to make internal wiring changes when the ADO 
added to the Touchphone.

The ADO provides the interface through which an ASCII terminal or perso
computer can be connected to the Integrated Services Network. The 
connection to the DTE is through an RS-232-C connector mounted on th
Asynchronous Data Option printed circuit board. 
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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The M3000 Asynchronous Data Option (equipped with the RS-232-C EI
interface) supports the following features for ASCII, asynchronous, chara
mode, interactive data terminals: 

• HAYES dialing

• Keyboard dialing (KBD) - all transmission speeds supported

• Call origination to local and remote hosts

• Call Termination

• Ring Again capability

• Auto Dial

• Speed Call

• Automatic or Manual answering of incoming data calls

• Manual modem pooling

• Remote loopback

See Asynchronous Data Option User Guide (P0669420) for details on 
accessing and operating the various features of the M3000 ADO. 

'DWD#FDOO#GLDOLQJ
Data calls can be dialed from Touchphone screen by activating the “Dat
Call” touch position. The following features are supported: 

• Data directory

• Ring again

• Speed call activation

• Call forward

• Last number redial

• Save number
886063440433 6WDQGDUG#43133 -XO\#4<<<



#&KDSWHU#45#²#06333#7RXFKSKRQH 3DJH#5::#RI#7<;

 
 
d 

 
ion. 
re 
S 
ith 

 
d, as 

 the 
ore 

al 
'DWD#&DOO#'LDOLQJ
Keyboard dialing (KBD) is supported by the M3000 Asynchronous Data
Option (ADO), which allows you to originate a data call directly from the
keyboard of a terminal or a personal computer. The ADO is also equippe
with the HAYES dialing feature. Users of personal computers already 
equipped with a HAYES Smartmodem or users who have a stand-alone
HAYES Smartmodem can substitute the M3000 Asynchronous Data Opt
The HAYES dialing feature, in conjunction with the communication softwa
packages provided with the Touchphone, will support most of the HAYE
Smartmodem features. You can also use terminal emulation packages w
HAYES dialing. 

'DWD#RSWLRQ#FKDUDFWHULVWLFV
The Meridian M3000 ADO is a microprocessor controlled device with an
EIA-compatible RS-232-C interface. Parameter switches are not require
all parameters are predetermined. The ADO appears as a Data 
Circuit-terminating Equipment (DCE) to your terminal. Voice 
communications can still take place over the same line, while data 
communications are in progress. The user can dial a data terminal from
Touchphone or from the data terminal attached to the Touchphone. For m
detailed information refer to “Operation”.

The Asynchronous Data Option (ADO) communicates with Data Termin
Equipment (DTE) having characteristics as shown in Table 68. 

7DEOH#9;
06333#$V\QFKURQRXV#'DWD#2SWLRQ#FKDUDFWHULVWLFV
'DWD#W\SH $6&,,#
6\QFKURQL]DWLRQ $V\QFKURQRXV/#6WDUW06WRS#
1XPEHU#RI#%LWV ;#ELWV#LQFOXGLQJ#SDULW\
3DULW\ QRQH#+XQFKHFNHG,
'DWD#UDWH 633/#4533/#5733/#7;33/#

<933/#4<533#ELWV#SHU#VHFRQG
6WRS#ELWV 5#ELWV#IRU#443#ELWV#SHU#VHFRQG>#

4#ELW#IRU#DOO#RWKHU#VSHHGV
7UDQVPLVVLRQ )XOO#GXSOH[
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&KDSWHU#46#²#0HULGLDQ#0RGXODU#
7HOHSKRQHV
)XQFWLRQDO#GHVFULSWLRQ

The Meridian Modular Telephones are designed to provide cost effective
integrated voice and data communication capability. They interface with
Option 11 using the Digital Line Card (DLC). No additional hardware is 
required at the line circuit to provide data communication. 

Meridian Modular Telephones are connected to the system through a 
two-wire loop carrying two independent 64 Kb/s PCM Channels with 
associated signaling channels. One of the two PCM channels is dedicat
voice while the other is dedicated to data traffic. Line cords and handset c
on all Meridian Digital Telephones are equipped with snap-in TELADAP
connectors for easy and quick connecting procedures. 

6RIWZDUH#UHTXLUHPHQWV
The option number for the Meridian Modular Telephones is 170. The 
mnemonic is ARIE. The DSET package (88) and the TSET package (89
required. 

3HULSKHUDO#HTXLSPHQW#UHTXLUHPHQWV
The telephone interfaces with the Digital Line Card (DLC) in Option 11. T
digital line card supports eight Integrated Voice and Data ports; each po
supports one data and one voice channel. A voice TN and a data TN are
assigned in the software. 
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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J-32 
*HQHUDO#GHVFULSWLRQ
This document describes the various features and capabilities of the follow
Meridian Modular Telephones.

M2006—a single line telephone with 6 programmable function keys.
See Figure 25.

M2008—a multi-line telephone with 8 programmable function keys.
See Figure 26.

M2616—a high performance multi-line telephone with 16 programmable
function keys and integrated Handsfree unit. See Figure 27.

M2016S—a Telephone Security Group Class II approved telephone desig
to provide on-hook security. It is similar to the M2616, with 16 
programmable function keys, but has no handsfree capability. See Figur

M2216ACD-1—a multi-line telephone for ACD operations. It has 15 
programmable function keys, a special ACD Display Module and two RJ
jacks for modular electret headsets. See Figure 28.

M2216ACD-2—a multi-line telephone for ACD operations. It has 15 
programmable function keys, and a special ACD Display. It is similar to 
model 1, but with one PJ-327 jack for a carbon agent headset and one R
jack for an electret supervisor headset. See Figure 28.
886063440433 6WDQGDUG#43133 -XO\#4<<<
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)LJXUH#58
05339#PRGXODU#WHOHSKRQH

Dimensions: 

Length: 8.42 in. (215 mm.)

Width: 8.42 in. (215 mm.)

Height: 3.61 in. (93mm.)

Weight: approximately 2 lbs. (1 kg.)
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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)LJXUH#59
0533;#PRGXODU#WHOHSKRQH

Dimensions: 

Length: 8.42 in. (215 mm.)

Width: 8.42 in. (215 mm.)

Height: 3.61 in. (93 mm.)

Weight: approximately 2 lbs. (1 kg.)
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)LJXUH#5:
053496#DQG#05949#PRGXODU#WHOHSKRQHV

Dimensions: 

Length: 9.75 in. (250 mm.)

Width: 9.45 in. (235 mm.)

Height: 3.64 in. (93 mm.)

Weight: approximately 2 lbs. (1 kg.)
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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05549$&'04#DQG#05#PRGXODU#WHOHSKRQHV

Dimensions: 

Length: 9.75 in. (250 mm.)

Width: 9.45 in. (235 mm.)

Height: 3.64 in. (93 mm.)

Weight: approximately 2 lbs. (1 kg.)
886063440433 6WDQGDUG#43133 -XO\#4<<<
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05549$&'04#DQG#05#OHIW#VLGH#VKRZLQJ#KHDGVHW#MDFNV

3K\VLFDO#FKDUDFWHULVWLFV
All of the Meridian Modular Telephones are equipped with: 

• Hold key

• Release key

• Volume control

• Message Waiting lamp

• Speaker

Each modular telephone also has a number of programmable keys with 
indicators that can be assigned to any combination of directory numbers
features (only one DN for the M2006). The lower right-hand key (key 0) 
reserved for the Primary DN.
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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When equipped with a Display module or MPDA, key 07 is automatically
assigned as the Program key and cannot be changed. Key 05 becomes
Program key on the M2006, if equipped with MPDA.

The M2006 is a single line telephone and accepts only one DN. The 
remaining five key/lamp pairs can be assigned any feature that is not 
considered a DN, such as Transfer, Call Forward, or Conference. Featu
that cannot be assigned are those that are considered DNs: Voice Call 
2-way Hotline, for example. Attempting to assign more than one DN to t
M2006 causes the telephone to disables itself and all LCDs light steadily
will return to its normal operating state when service change removes al
secondary DNs.

LCD indicators support 4 key/LCD states: 

Function LCD state

idle off
active on (steady)
ringing flash (60 Hz)
hold (or feature pending *) fast flash (120Hz)

* An indicator fast flashes when you have pressed a feature key but have
completed the procedure necessary to activate the feature. 

9ROXPH#FRQWURO
One key with two toggle positions controls volume. Pressing the right 
“volume up” or left “volume down” side of the key incrementally increase
or decreases the volume for the tone or sound which is currently active.
The volume settings are retained for subsequent calls until new volume 
adjustments are made. If the telephone is equipped with a Display Modu
volume can be adjusted at any time with the setting displayed on the sc
(in Program mode). 

Handset volumes can be configured to return to nominal on a per call ba

You can adjust the volume of the following tones, while they are audible

• ringing

• handsfree (M2616)

• handset/headset
886063440433 6WDQGDUG#43133 -XO\#4<<<
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• buzz

• on-hook dialing

When the telephone is disconnected, all volume levels will return to defa
values upon reconnection.

When the telephone is operating on loop power alone, the highest (eigh
step in volume cannot be reached (as seen when using Display in Progr
mode).

0HVVDJH#:DLWLQJ#ODPS
Each Meridian Modular Telephone has a red triangle in the upper right-h
corner that lights brightly to indicate a message is waiting. This LED is th
primary message waiting indicator and lets you know a message is wait
regardless of whether the telephone has a message waiting key/lamp p
You must have Message Waiting CCOS configured. 

If you do assign a message waiting key/lamp pair, there will be two 
indications of a message waiting:

• the red Message Waiting triangle lights, and

• the LCD associated with the Message Waiting key flashes.

You may assign an Autodial key that dials the message center (or voice 
system) to avoid the double indication, or have no key/lamp pair assigne
the message center.

The Message Waiting lamp is also used to indicate security of the M201
The red LED triangle lights steadily when the phone is not secure (hands
off-hook, phone is ringing or any time the handset/piezo relays are 
connected). The red LED triangle blinks when a message is waiting.

+DQGVIUHH#+05949#RQO\,
Handsfree (if software assigned), allows the user to talk to another party
without lifting the handset. Activate Handsfree by depressing the 
Handsfree/mute key (key 15, top left) or by selecting a DN without lifting t
handset. Once Handsfree is activated, it can be deactivated by picking u
handset or by ending the call using the Release (Rls) key. If Handsfree is
software assigned, you can assign any other feature to key 15. 
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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When the Handsfree/mute key is pressed during a Handsfree call, the 
microphone is deactivated while the speaker remains active, preventing
other party from overhearing local conversations. The Handsfree LCD 
indicator flashes while the microphone is muted. Pressing the 
Handsfree/mute key again reactivates the microphone and the Handsfre
LCD lights steadily.

)HDWXUHV#DQG#RSWLRQV#PDWUL[
Table 69 lists the distinctive characteristics of each Meridian Modular 
Telephone and shows the optional hardware that you can add to each.
886063440433 6WDQGDUG#43133 -XO\#4<<<
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+DUGZDUH#IHDWXUHV#DQG#RSWLRQV

Note: If the set is equipped with a Display or Meridian Programmab
Data Adapter, the number of programmable keys is reduced by one
key 07 (key 05 on M2006) automatically becomes the Program key.

2SWLRQDO#HTXLSPHQW
The modular design of the digital telephones described in this documen
makes adding hardware options easy (see Figure 30). Below is a list of 
hardware you can add to Meridian Modular Telephones.

05339 0533; 053496 05949 05549$&'04 05549$&'05

3URJUDPPDEOH#
NH\V

#9 #; #49 #49 ###49 ###49

+DQGVIUHH#
PLFURSKRQH

VWDQGDUG

2SWLRQDO#KDUGZDUH#DYDLODEOH=

'LVSOD\ # #[ #[ #[ VWDQGDUG VWDQGDUG

.H\#([SDQVLRQ#
0RGXOH

#[ #[ ###[ ###[

3URJUDPPDEOH#
'DWD#$GDSWHU

#[ #[ #[ #[ #[ #[

([WHUQDO#
DOHUWHU#
LQWHUIDFH

#[ #[ #[ ###[ ###[

%UDQGOLQH#
LQVHUW

#[ #[ #[ #[ ###[ ###[

1RWH=#,Q#WKLV#WDEOH/#[#LQGLFDWHV#DYDLODEOH#IHDWXUHV#IRU#WKH#VHW#W\SH#OLVWHG#DORQJ#WKH#WRS#URZ1#
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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'LVSOD\#0RGXOH
A two line by 24 character Display Module provides system prompts, 
feedback on active features and valuable calling party information. In 
addition, you can modify various set features such as volume and scree
contrast using the Program key (top right function key). You can enable a 
Timer which times calls made or received on the prime DN.

The Display Module requires a Power Supply Board on M2008 (see “Po
requirements”).

There are two types of Display Module available:

• North American Display—supports normal business features in two 
languages, English and Quebec French.

• Special Applications Display—supports the following features: 

— Automatic Call Distribution (ACD)

— Hospitality

— six languages (English, Quebec French, Parisian French, Germ
Spanish, Dutch)

A Special Applications Display Module comes as standard equipment on
M2216ACD telephones. M2008 or M2616 telephones used as ACD 
telephones require the Special Applications Display.

Note: It is possible to adjust the Display screen contrast so that it is 
light or too dark to read. If you cannot read the Display, disconnect a
then reconnect the line cord to return to the default settings.

0HULGLDQ#3URJUDPPDEOH#'DWD#$GDSWHU
The Meridian Programmable Data Adapter (MPDA) mounts within the 
telephone (see Figure 31) and allows asynchronous ASCII terminals, 
personal computers and printers to be connected to the telephone using
RS-232-D (subminiature) interface. The MPDA has multilingual capabilit
It requires additional power (see “Power requirements”).

For more information, see “Meridian Programmable Data Adapter.” 
886063440433 6WDQGDUG#43133 -XO\#4<<<



#&KDSWHU#46#²#0HULGLDQ#0RGXODU#7HOHSKRQHV 3DJH#5<4#RI#7<;

nes 
y 
hange 

ows 

ing 

ut 
rter 

ht) 

 and 
. You 
, one 
s 

able 
 

e 

em. 
3URJUDP#NH\
The Program key is automatically assigned to Meridian Modular Telepho
with Display or MPDA added. It allows you to change a variety of displa
features such as screen format, contrast and language. It also lets you c
data parameters such as transmission speed and parity.

The upper right-hand key (key 05 on M2006, key 07 on all others) 
automatically becomes the Program key when Display or MPDA is 
configured with the telephone. The Program key is local to the set and sh
blank when you print key assignments in LD20.

([WHUQDO#$OHUWHU#,QWHUIDFH
The External Alerter Board provides an interface to standard remote ring
devices, such as a ringing unit installed in a location separate from the 
telephone. The External Alerter Interface is not the remote ringer itself, b
provides access to standard, off-the-shelf remote ringing devices. The Ale
Board requires additional power (see “Power requirements”).

You can program the External Alerter Interface to activate a ringer (or lig
when the telephone rings or when the telephone is in use (off-hook).

.H\#([SDQVLRQ#0RGXOH
A modular 22 key unit can be attached to any 16 key Meridian Modular 
Telephone. The extra keys can be assigned to any combination of lines
features. You can add up to two expansion modules to a single telephone
will need a separate footstand for the module(s), one for a single module
for a double (see “Ordering information”). The expansion module require
additional power (see “Power requirements”).

The Key Expansion Module connects to the telephone through a ribbon c
running from the base of the telephone. It is physically connected to the
telephone by the footstand.

%UDQGOLQH#,QVHUW
The filler plate on the telephone or Display Module contains a removabl
insert designed to accommodate custom labeling. You can order blank 
Brandline Inserts and have a printer silk screen your company logo on th
Brandline Inserts snap easily into and out of the filler plate.
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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+HDGVHW
The M2216ACD telephones are compatible with three electret headsets

• Plantronics Polaris

• GN Netcom Profile

• NT Liberation

The M2216ACD-2 agent jack is compatible with any standard carbon 
headset.

The headset interface of the M2216ACD-1 is adjustable to allow you to t
the electrical characteristics to optimize performance, while the 
M2216ACD-2 headset interface is fixed.

Any recording device connected to the receive path of a Meridian Modul
Telephone must meet these requirements: 

• load impedance at least 8K ohms across the audio band

• connect in parallel across pins 3 and 4 of the handset/headset jack

• isolate power source from the headset/handset jack

0533920533;205949#You can use an electret headset in the handset por
the M2006, M2008 or M2616 telephone. Choose an amplified headset t
draws power from a battery or AC transformer (power is not provided by 
telephone). The amplifier must draw less than 400 micro amps from the
telephone jack.

The headset should be designed to work with a telephone jack with thes
characteristics: 

Transmit interface: +5 V through 10K DC bias resistance with maximum
current of 500 micro amps. The differential input impedance is 10K ohm
Connects to pins 2 and 5 of the handset jack.

Receive interface: single ended output with output impedance of 180 oh
Connects to pins 3 and 4 of the handset jack.
886063440433 6WDQGDUG#43133 -XO\#4<<<
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05949#ZLWK#'LVSOD\#0RGXOH#DQG#.H\#([SDQVLRQ#0RGXOH
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%DFN#RI#WHOHSKRQH#VKRZLQJ#0HULGLDQ#3URJUDPPDEOH#'DWD#$GDSWHU
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The following specifications govern the performance of the Meridian 
Modular Telephones under the environmental conditions described.

(QYLURQPHQWDO#DQG#VDIHW\#FRQVLGHUDWLRQV
All digital telephones and their associated options meet the requirement
Electronic Industries Association (EIA) specification PN-1361.

7HPSHUDWXUH#DQG#KXPLGLW\
Operating state: 

Storage: 

(OHFWURPDJQHWLF#LQWHUIHUHQFH
The radiated and conducted electromagnetic interference meets the 
requirements of Subpart J of Part 15 of the FCC rules for class A compu
devices.

7HPSHUDWXUH#UDQJH 3�#WR#83�#&#+65�#WR#437�#),

5HODWLYH#KXPLGLW\ 8(#WR#<8(#+QRQ0FRQGHQVLQJ,1#$W#
WHPSHUDWXUHV#DERYH#67�&#+<6�),#UHODWLYH#
KXPLGLW\#LV#OLPLWHG#WR#86#PEDU#RI#ZDWHU#YDSRU#
SUHVVXUH1

7HPSHUDWXUH#UDQJH 083�#WR#:3�#&#+08;�#WR#48;�#),

5HODWLYH#KXPLGLW\ 8(#WR#<8(#+QRQ0FRQGHQVLQJ,1#$W#
WHPSHUDWXUHV#DERYH#67�&#+<6�),#UHODWLYH#
KXPLGLW\#LV#OLPLWHG#WR#86#PEDU#RI#ZDWHU#YDSRU#
SUHVVXUH1
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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/LQH#HQJLQHHULQJ
The maximum permissible loop length is 3500 ft. (915 m), assuming 24 
AWG (0.5 mm) standard twisted wire with no bridge taps. A 15.5 dB loss
256 KHz defines the loop length limit (longer lengths are possible, depend
on the wire's gauge and insulation).

The Meridian Modular Telephones use a 6 conductor line cord (A03468

Note: Use only the line cord provided with the Meridian Modular 
Telephone. Using a cord designed for other digital telephones could
result in damage to the cord.

Figure 32 shows a simplified block diagram of the Meridian Modular 
Telephone, MPDA and DLC in the Option 11 system.

)LJXUH#65
%ORFN#GLDJUDP#RI#03'$#DQG#0HULGLDQ#0RGXODU#7HOHSKRQH
886063440433 6WDQGDUG#43133 -XO\#4<<<
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/RFDO#DOHUWLQJ#WRQHV
Each telephone provides four alerting tones and a buzz sound. The sys
controls the ringing cadence by sending tone-ON and tone-OFF messag
the telephone. The alerting tone cadences cannot be changed from the 
telephone, but can be altered for individual Meridian Modular Telephones
software controlled adjustments.

$OHUWLQJ#WRQH#FKDUDFWHULVWLFV
The tone frequency combinations are:

M2006/M2008:

M2016S/M2616/M2216ACD:

A 500 Hz buzz signal is provided for incoming call notification while the 
receiver is off-hook.

3RZHU#UHTXLUHPHQWV
The M2006, M2008, M2616 (basic configuration and with Display Modul
and M2216ACD-1 are loop powered. Loop power consists of a -30 V AC
power source and assumes a 3500 ft. (915 m) maximum loop length of 
AWG wire and a minimum 15.5 V AC at the telephone terminals. 

7RQH )UHTXHQFLHV :DUEOH#5DWH#++],

4 99:#+]/#833#+] 4317

5 99:#+]/#833#+] 519

6 4933#+]/#5333#+] 4317

7 4933#+]/#5333#+] 519

6 666#+]/#583#+ 4317

7 666#+]/#583#+] 519
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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Note: The loop length limit is defined by a 15.5 dB loss at 256 KHz.
Longer lengths can be determined using the wire's gauge and insula

The Handsfree feature, which is integrated into the M2616, requires no 
additional power.

Some configurations of telephones and options need more than basic lo
power to operate. Table 70 lists the Meridian Modular Telephones and sh
when additional power is needed to operate the telephone or its optiona
hardware. Power Supply Boards come installed in factory-assembled 
configurations which require additional power.

If a power failure occurs, configurations which require loop power only w
continue to work if the Option 11 system has battery backup. Only those
options which require additional power will cease to function.

During a power failure, the carbon agent headset on the M2216ACD-2 w
fail and the electret supervisor's jack can be used as an agent jack. If no
headset was plugged in to the electret jack at this time, the call is dropped
agent logged off and must log in again once the electret headset is plugge
When power is restored, the carbon jack returns automatically.
886063440433 6WDQGDUG#43133 -XO\#4<<<
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3RZHU#UHTXLUHPHQWV

3RZHU#6XSSO\#%RDUG
The power supply option consists of a Power Supply Board which moun
inside the telephone, coupled with an external wall-mount transformer o
closet power supply which provides power to the Power Supply Board. T
Power Supply Board receives its power through pins 1 and 6 of the line c

The Power Supply Board connects to the telephone through a 14 pin bo
entry connector.

The Power Supply Board comes factory installed with any configuration 
the M2016S and M2216ACD-2. The M2006 and M2008 require the Pow
Supply Board with the addition of any option. The M2616 requires the Po
Supply Board with any option except the Display Module.

7HOHSKRQH#W\SH /RRS#SRZHU $GGLWLRQDO#SRZHU#
+3RZHU#6XSSO\#%RDUG,

05339 %DVLF#FRQILJXUDWLRQ# $Q\#RSWLRQ+V,

0533; %DVLF#FRQILJXUDWLRQ# $Q\#RSWLRQ+V,

053496 1R $OO#FRQILJXUDWLRQV

05949 %DVLF#FRQILJXUDWLRQ#+ZLWK#
+DQGVIUHH,#DQG#'LVSOD\

3URJUDPPDEOH#'DWD#$GDSWHU
.H\#([SDQVLRQ#0RGXOH
([WHUQDO#DOHUWHU#LQWHUIDFH

05549$&'04 %DVLF#FRQILJXUDWLRQ#+ZLWK#'LVSOD\, $Q\#RSWLRQ+V,

05549$&'05 1R $OO#FRQILJXUDWLRQV
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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A single winding transformer equipped with a 10 ft. (3 m) cord of 22 AW
two-conductor stranded and twisted wire with a modular RJ-11 duplex 
adapter (Refer to Figure 33) can provide the additional power needed to
operate the telephone and its options.

120 V transformer (AO367335 or equivalent). The following minimum 
specifications must be met by this transformer:

Input voltage 120 V AC / 60 Hz

No load output voltage 29 V AC maximum

Voltage at rated current 26.7 V AC minimum

Rated load current 700 mA

240 V transformer (AO367914 or equivalent). The following minimum 
specifications have to be met by this transformer: 

Input voltage 240 V AC / 50 Hz

No load output voltage 29 V AC maximum

 Voltage at rated current 26.7 V AC minimum

Rated load current 700 mA

Note: You cannot wall mount the telephone over the wall jack when
using a transformer, due to the size of the RJ-11 adapter. Hang it ab
or to the side of the jack and run the line and power cords to it. 

&$87,21
Do not plug any equipment (computer, modem, LAN card) other than
the Meridian Modular Telephone into the RJ-11 transformer adapter, 
as damage to equipment may result.
886063440433 6WDQGDUG#43133 -XO\#4<<<
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&RQILJXUDWLRQ#RI#ORFDO#SOXJ0LQ#WUDQVIRUPHU
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&ORVHW#SRZHU#VXSSO\
Closet power can be obtained from an AC transformer for loops of 100 f
(30 m) or less, or a DC transformer for loop lengths of 650 ft. (197 m) or le
An equivalent power source can be used but must maintain isolation of 
outputs to the terminal. (Refer to Figure 34). 

All terminals must be isolated from the input winding and each terminal m
be isolated from all other terminal windings. A separate winding is requi
for each terminal, and grounds should not be connected.

Note: The QUT1 closet power supply source is not compatible with 
Meridian Modular Telephones.

The AC source should be rated at 29 V AC, 700 mA isolated. The DC so
should be rated at 42 V DC, 300 mA isolated, with current limiting output
1 amp.

&$87,21
When using closet power, do not plug the TELADAPT connector into 
any equipment (computer, modem, LAN card) other than the Meridian
Modular Telephone, as damage to equipment may result.
886063440433 6WDQGDUG#43133 -XO\#4<<<
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&ORVHW#SRZHU#VXSSO\#FRQILJXUDWLRQ
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0HULGLDQ#3URJUDPPDEOH#'DWD#$GDSWHU
When a Meridian Modular Telephone is equipped with the Meridian 
Programmable Data Adapter (MPDA), you can make a data call using 
keyboard dialing from your attached terminal. You can carry on voice an
data communication simultaneously without causing any mutual interfere

The MPDA communicates with Data Terminal Equipment (DTE) having 
characteristics as shown in Table 71:

7DEOH#:4
03'$#GDWD#FKDUDFWHULVWLFV

Note: The MPDA configuration of data parameters is stored locally 
(although you can set the configuration in the Option 11 system). Yo
cannot set the data parameters in the system before installing the MP
in the telephone (the configuration information will be lost). 

The keyboard dialing routine may vary with the data equipment being us
and reference to the user's data terminal manual may be necessary. For
detailed information, see Meridian Programmable Data Adapter User Guide 
(PO705986). 

'DWD#W\SH $6&,,#

6\QFKURQL]DWLRQ $V\QFKURQRXV/#6WDUW06WRS#

1XPEHU#RI#%LWV ;#ELWV#

3DULW\ QRQH#+XQFKHFNHG,

'DWD#UDWH 443/#483/#633/#4533/#5733/#7;33/#
<933/#4<533#ELWV#SHU#VHFRQG#+DXWREDXG,

6WRS#ELWV 5#ELWV#IRU#443#ELWV#SHU#VHFRQG>#
4#ELW#IRU#DOO#RWKHU#VSHHGV

7UDQVPLVVLRQ )XOO#GXSOH[
886063440433 6WDQGDUG#43133 -XO\#4<<<
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The MPDA can establish either data calls or voice calls. You can make 
calls using keyboard dialing, keypad dialing or the AT command dialing 
feature. The AT dialing features lets you originate data calls to local and
remote Data Terminal Equipment (DTE) directly from a data terminal 
keyboard or personal computer. You can make voice calls using AT dial
from your terminal. 

Users of personal computers already equipped with a Hayes Smartmode
users who have a stand-alone Hayes Smartmodem can substitute the M
for data integration. The Hayes dialing feature, when used with third par
communication software and the digital telephone, will support most of t
Hayes Smartmodem features. Third party terminal emulation packages 
also be used with Hayes dialing. 

New features supported by the MPDA include: 

• enhanced Hayes commands, including upper- and lower case dialin
voice call origination through AT dialing, hang up data call, and on-li
disconnect of voice call

• script file capabilities allow you to program multiple data resources f
automatic resource access

• Voice Call Origination (VCO)
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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&KDSWHU#47#²#0864:#%5,#7HUPLQDO
,QWURGXFWLRQ

The M5317TX and M5317TDX BRI Terminals are for use in North Americ
The CustomNet ISDN Handset is the same telephone without NI-1 Signa
or Meridian 1 voice operation, and is for use in Australia. 

M5317TDX telephones and CustomNet ISDN Handsets are connected to
ISDN BRI (Basic Rate Interface) Service at the “S” (or “T”) interface. The
M5317TX and M5317TDX are identical except the M5317TDX has the Da
Option installed on it.

Meridian Feature Transparency (MFT), National ISDN-1 Signaling (NI-1
and Meridian 1 (Mer1) protocols are supported for voice. Circuit-switche
data is only supported in NI-1 Signaling.

A-law or µ-law Pulse Code Modulation (PCM) voice capability is support
on either the B1 or the B2 channel.

Circuit-switched data calls are supported using T-link or V.120 protocol, a
packet-switched data calls are supported using X.25 (D-channel) protoc
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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3K\VLFDO#GHVFULSWLRQ
'LPHQVLRQV

The M5317T telephones have these dimensions:

:HLJKW
Excluding the handset, cords, and any packaging, the M5317TX or the 
M5317TDX weigh approximately 1000 grams (2.2 lbs).

(QYLURQPHQWDO#FRQVLGHUDWLRQV
7HPSHUDWXUH

+XPLGLW\

OHQJWK 55918#PP#+<#LQ1,

ZLGWK 5:513#PP#+431:#LQ1,

KHLJKW#+IURQW, 5:18#PP#+414#LQ1,

KHLJKW#+UHDU, :618#PP#+51<#LQ1,

LQ#RSHUDWLRQ LQ#VWRUDJH

3�#WR#83�&#+65�#WR#455�), 053�#WR#99�&#+07�#WR#483�),

LQ#RSHUDWLRQ LQ#VWRUDJH

8(#WR#<8(#QRQ0FRQGHQVLQJ/#
IURP#3�#WR#5<�&#+65�#WR#;7�),

053�#WR#99�&#+07�#WR#483�),

(TXLYDOHQW#WR#67(#DW#83�&#
+455�),#QRQ0FRQGHQVLQJ#IURP#
63�&#WR#83�&#+;9�)#WR#455�),

(TXLYDOHQW#WR#48(#DW#99�&#+483�),#
QRQ0FRQGHQVLQJ#IURP#5<�#WR#99�&#+;7�#
WR#483�),
886063440433 6WDQGDUG#43133 -XO\#4<<<
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The M5317T telephones are specified to comply with the limits for Class
Subpart J of the Federal Communications Commission (FCC), Part 15 a
Class B, CSA C108.8, CISPR22 Class B (AS 3548).

$WPRVSKHULF#SROOXWLRQ
Each M5317T telephone is designed to withstand normal atmospheric 
conditions throughout its life and during shipment. It meets exposure test
salt, mist, atmospheric dust, sulfur dioxide and hydrogen sulfide as define
IEC document 50.

7HUPLQDO#SRZHULQJ
/LQH#HQJLQHHULQJ

The telephones will operate to their full potential through twisted pair wiri
on transmission lines selected by the rules given in the ISDN S/T-loop and 
U-loop Engineering Guidelines (297-2451-181 and 2972451-182).

3RZHULQJ#DOWHUQDWLYHV
The telephones are powered through the RJ connectors and the line co
They may be powered from one of the following sources:

• PS1, phantom power conducted over the “T” line card or the NT1

• PS2, auxiliary DC power conducted over a third pair in the line cord
(may be provided independently of the NT1 or line card)

• Local DC power conducted over a third pair from a power pack 
(connected by means of an RJ-45 plug connector with the DC powe
terminated on its pin 7 (PS2-) and pin 8 (PS2+) inserted into one of 
wall-mounted RJ sockets.

A dip switch (switch A), accessible through a small hatch in the base of 
telephone housing, must be set to select between the phantom powering 
or powering provided by a third pair (PS2 or local AC). Refer to M5317T and 
CustomNet Installation and Troubleshooting Guide, 297-2541-211, for more 
information.
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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A second dip switch (switch B), in the same location and accessible thro
the same access hatch as switch A must be set to determine whether th
telephone accepts restricted powering from PS1 or PS2. As a rule, only 
telephone on a loop is designated for restricted powering and is named 
“designated” telephone. When an NT1 or line card reverses the polarity o
PS1 or PS2 power output while operating from backup batteries, only a 
“designated telephone” continues to operate.

3RZHU#FRQVXPSWLRQ
The normal standby mode power consumption indicated below depends
deactivating the S/T-loop (not currently supported).

2SHUDWLQJ#0RGH 0864:7; 0864:7';#
Normal active 1.2.2W 1.5W

Normal standby 200mW 250mW

9ROWDJH#UDQJH
The following are the operating limits when attached to an S/T-loop:

24 V - Minimum DC input voltage at the line cord when the loop is full load
(PS2)

56.5 V - Maximum DC input voltage at the line cord when the loop is not
loaded (PS2)

/RFDO#SRZHU#VXSSO\#UHTXLUHPHQWV
The following values apply to sealed plug-in AC transformers with rectifi
DC output, used for local power supply from a wall-outlet directly at the 
working location of the telephone.

$XVWUDOLD
Minimum AC voltage at outlet 200 V rms
Maximum AC voltage at outlet 280 V rms
Average maximum AC current required 50 mA
AC supply frequency 50 Hz
Minimum transformer output voltage 24 V DC
Maximum transformer output voltage 34 V DC
886063440433 6WDQGDUG#43133 -XO\#4<<<



#&KDSWHU#47#²#0864:#%5,#7HUPLQDO 3DJH#644#RI#7<;

y 
st 
call 

the 
ble, 
alid 
 

on.

are 
ss 
1RUWK#$PHULFD
Minimum AC voltage at outlet 97 V rms
Maximum AC voltage at outlet 132 V rms
Average maximum AC current required 100 mA
AC supply frequency 60 Hz
Minimum transformer output voltage 24 V DC
Maximum transformer output voltage 34 V DC

)HDWXUHV
'LVSOD\

The 155 x 15 mm (6 x 0.6 in.) alphanumeric LCD assembly has a displa
capacity of two 40-character lines. In NI-1 and Meridian 1 modes, the fir
line usually displays date and time (during the idle state only), incoming 
identification, connection information, feature icons, user prompts, and 
messages.

)LJXUH#68
'LVSOD\#LFRQV#+HQODUJHG#YLHZ,

The second line displays the context-dependent softkey functions 
(8 characters per key, including spaces) in accordance with the state of 
terminal, whenever applicable. If there are more than five choices availa
a more... softkey is shown. The softkey labels always give the currently v
commands and features. Pressing that softkey displays additional labels
available for the accessed telephony state.

If MFT mode is used, both lines of the LCD may be used for call informati

Displays are defined by the switch software, and may vary between softw
loads. In BCS34, the idle display is blank, and at other times call progre
information is displayed on both lines.
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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6RIWNH\V
In NI-1 mode, the softkey labels display functions only for local and netwo
features that have been datafilled. The available functions may vary from
telephone to telephone and, consequently, a softkey label may be displa
in different locations at different times on different sets. Refer to the Use
guides for examples and detailed explanations of the functioning of the 
various softkey features.

In NI-1 mode, the following features are supported on softkeys:

• Call Forward

• Call Park

• Call Pickup (group)

• Executive Busy Override

• Make Set Busy

• Privacy Release/Privacy

• Ring Again/Call Back Queuing

• Three-Way Call (Flexible Calling)

• Call Transfer

In Meridian 1 mode, this feature is supported on softkeys:

• Calling Line ID Presentation/Calling Line ID Restriction

'HVLJQDWHG#IXQFWLRQ#NH\V
There are 15 designated function keys, each with a fixed function assign
They consist of:

• 12 dial pad keys

• 1 Release (Rls) key

• 1 Hold key

• 1 Volume Control key (with 2 toggle positions and center press functi

The assignment of these keys is different depending on whether MFT, 
Meridian 1 or NI-1 is being used. 
886063440433 6WDQGDUG#43133 -XO\#4<<<
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3URJUDPPDEOH#IXQFWLRQ#NH\V
Keys 2 to 11 for NI-1 and Meridian 1, and keys 2 to 10 for MFT, may be
assigned varying functions depending on the network datafill.

)LJXUH#69
.H\#OD\RXW

$XWRPDWLF#GLDO#NH\V
In NI-1 and Meridian 1 modes, frequently-used numbers can be stored b
programmable keys defined as local automatic dial keys. Any programm
function key that isn't programmed can be used as an automatic dial key
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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Any number stored is retained, and the stored numbers are not affected
power failure. The call to a stored directory number is made by pressing
programmed key.

/&'#,QGLFDWRUV
All of the programmable function keys have liquid crystal display indicato
beside them.

.H\#VWDWXV#LQGLFDWRU

1RUPDO#'1V#LQ#DOO#VLJQDOLQJ#PRGHV

,QGLFDWRU 'HVFULSWLRQ

2II 2II

2Q 2II

6ORZ#IODVKLQJ 93#LSP-=#425#RQ/#425#RII

)DVW#IODVKLQJ 453#LSP-=#526#RQ/#426#RII

#-#,PSXOVHV#SHU#PLQXWH

,QGLFDWRU 0HDQLQJ

2II )HDWXUH#RU#OLQH#LV#QRW#DFWLYH

2Q )HDWXUH#RU#OLQH#LV#DFWLYH

6ORZ#IODVKLQJ /LQH#LV#ULQJLQJ

)DVW#IODVKLQJ /LQH#LV#RQ#KROG#RU#IHDWXUH#LV#
EHLQJ#SURJUDPPHG

#-#,PSXOVHV#SHU#PLQXWH
886063440433 6WDQGDUG#43133 -XO\#4<<<
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)HDWXUHV#+VXFK#DV#6SHHG#&DOO,

+DQGVIUHH20XWH#
A microphone and speaker are built in to permit Handsfree/Mute operati

,QGLFDWRU 0HDQLQJ

6ORZ#IODVKLQJ Line is ringing

Fast flashing On hold (retrieval allowed by other DN members)

)DVW#IODVKLQJ In “talking” state (bridging allowed by other DN 
members

2Q In “talking” state (no bridging or retrieval allowed by 
other DN members)

2Q Feature or line is active

* In MFT mode, “talking” state (no bridging or retrieval allowed by other
DN members) the state is On.

,QGLFDWRU 'HVFULSWLRQ

2II Feature or line is not active

2Q Feature or line is active

)DVW#IODVKLQJ Feature is being programmed
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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'DWD#DQG#KHDGVHW#RSWLRQ
An optional feature card (factory or field installed) permits the use of circ
and packet switched data by way of an RS-232C connector at the rear o
telephone, which allows connection of a personal computer (PC) termin
the card also allows an appropriate headset to be used instead of the bu
Handsfree/Mute speakerphone. Field installation requires opening the 
telephone, which should only be done by an experienced installer. The d
option serves as a DCE (Data Communications Equipment), using eithe
subset of the Hayes Smartmodem protocol or an X.25 PAD using X.3, X
X.29 protocols. The RS-232C data port may also be configured to provid
control of the telephone for system test purposes.

'LDO#DFFHVV
Any available dialed code access features may be used. Special screen
softkeys are not associated with them. The following are examples of dia
code access features:

• Directed Call Pickup

• Directed Call Park

• Authorization Code Entry

• Call Request

• Loudspeaker Paging

• Dictation Access and Control

3RZHU
Power for the M5317T telephones is always supplied through the line co
The telephones can be configured for either designated (continued serv
during local power failures) or non-designated (no service during local po
failures) operation.

Power may be provided from PS1 or PS2 source output of NT1 interface
can be provided locally from a sealed alternating current (AC) plug-in 
transformer with direct current (DC) output. For more information, refer t
Network Termination 1 (NT1) Description (297-2451-107).
886063440433 6WDQGDUG#43133 -XO\#4<<<
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6HUYLFLQJ#
Except for the insertion or removal of the data and headset option circui
board, as noted above, it is not necessary to open the telephone case fo
servicing purposes. The telephone line cord and the handset cord are b
equipped with TELADAPT connectors at both ends, permitting quick 
replacement where required. A hatch is provided for access to the dip 
switches to permit the selection of the appropriate power supply and of 
“designated” telephone status.

7HOHSKRQH#SURJUDPPLQJ
6HUYLFH#3URILOH#0DQDJHPHQW

In NI-1 mode, information related to the programmable keys may be loa
into the M5317T memory from the Integrated Services Digital Line Card
(ISDC) at the switch. This feature loading process will be performed on 
request. Refer to M5317T and CustomNet Installation and Troubleshootin
Guide, 297-2541-211, for more information. Currently, only DMS central
offices support this service.

Accessibility of features depends on subscription at the switch, and softk
for features not subscribed are removed from the display. Not all feature
need be provided in every case. Service change routines permit addition
deletion of features. If no feature loading takes place, the telephone mu
configured manually. Do not confuse this feature loading with the overall 
firmware downloading. The information is stored so that it is not lost when
the power is removed.

In MFT mode, there is no equivalent process required because the proto
much simpler. There is no such process for Meridian 1 mode because n
optional features are provided.

'RZQORDGLQJ
Firmware in the M5317TDX can be replaced by downloading from a serv
This procedure is usually only required to customize the firmware, or to m
additional features available.
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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%RRW520#RSHUDWLRQ
If downloading fails, or if the user selects it, control from the Main firmwa
is replaced by a simpler version called the Boot ROM firmware. This allo
basic voice call operation until successful downloading is achieved.

&RQILJXUDWLRQ#PRGH
This feature is intended for installers and sophisticated users and is 
interlocked with power-on and a special key sequence. Some menus are

• TEI assignment voice, circuit-switched data, and packet-switched X
data (no default, but retained if power lost). X.25 TEI can only be sta
the others must be dynamic.

• Service Identifier Profile (SPID) assignment for voice and 
circuit-switched data, not required for packet-switching. (no default, b
retained if power is lost.)

• DN assignment for circuit-switched and packet-switched data

• Test: analog and digital

• Selection of Codec coding law

• Selection of voice and circuit-switched data signaling protocol

6HWXS#PRGH
Setup mode is intended for use by all M5317T digital telephone users. In N
and Meridian 1 mode, press Setup to display the Setup menu. In MFT m
press the center of the volume key to access Setup. The Setup menu inc

• alerting tone style and cadence (NI-1 and Meridian 1 mode only)

• default volume for handset/headset, alerting tones, and speakerpho
(NI-1 and Meridian 1 mode only)

• query features enabled and DNs (NI-1 and Meridian 1 mode only)

• Service Profile Management (SPM). Enter the four-digit password 
“5317” to display an SPM softkey. Refer to M5317T and CustomNet 
Installation and Troubleshooting Guide, 297-2541-211, for more 
information. 

• various data options (baud rate, parity, etc.)

• protocol version
886063440433 6WDQGDUG#43133 -XO\#4<<<
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• contrast adjustment

• language

6HOI#WHVW
During power-up, the M5317T tests many internal components and disp
error codes if the test fails at any point. These codes are used in manufact
testing only.

(UURU#FRGH#GLVSOD\V
NI-1 and Meridian 1 modes only. (During startup, there are error codes i
MFT too. During normal operation, there are no error codes on the idle 
display, but they can be accessed as described earlier for Setup mode.)

When errors are detected by the telephone, an error code replaces the n
date and time in the right-hand upper corner of the display. For a list of e
codes and their explanations, refer to M5317T and CustomNet Installation 
and Troubleshooting Guide, 297-2541-211. 

'DWD#/7,'
For NI-1 and MFT mode, data LTID (Logical Terminal Identifier) must be
BRAFS (Basic Rate Access: Functional Signaling). For MFT mode, you m
set the bearer capability for the selected circuit. Voice may be BRAFS o
BRAMFT (Basic Rate Access: Meridian Feature Transparency), depend
on features and service required. For more information, refer to Service 
Orders for ISDN Terminals (297-2401-310).

Note: Basic Rate Access is now called Basic Rate Interface (BRI).

/RFDO#YRLFH#IHDWXUHV
Local features are provided by the phone internally with minor interventi
by the switch. They are purely local in nature, or they deal with the switch
the basis of dialed digits and ringing lines, and hold and release keys. T
following are brief descriptions of local features provided by the M5317T
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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$XWR#3'1#VHOHFW
NI-1 and Meridian 1 modes only. This feature automatically selects the Pr
Directory Number (PDN) when the user goes off-hook, dials using the Sa
Number feature, or uses certain other features such as Call Pickup or C
Park Retrieve, in the idle state. The user is prompted with Select free lin
the PDN is not idle.

$XWRQXPEHU
NI-1 and Meridian 1 mode only. This feature accepts a telephone numb
an autonumber is assigned to any definable key that is not already defin
a call activator or a feature key. After the number is assigned, pressing the
causes the stored number to be dialed as if it came from the dial pad.

Note: In NI-1 mode, this feature may be used to program any numb
such as a call forward number. If the telephone is idle and the PDN is
in use, then the PDN is automatically selected when the autoline ke
pressed.

/LVW#LQFRPLQJ#FDOOHUV
NI-1 and Meridian 1 modes only. This feature provides the following 
functions: 

• Records the origination address of all incoming calls to the PDN, alo
with the date and time of the call.

• Multiple calls from the same caller ID will show only once.

• Ten (10) entries are saved, in chronological order, with the oldest en
being removed to make room for a new entry when the list is filled to
capacity.

• The user may dial directly from the list.

• The user may edit numbers in the list to make them suitable, before
dialing (for example, adding a “9” prefix).

+DQGVHW#PXWLQJ
With this feature, the handset is muted when on-hook.
886063440433 6WDQGDUG#43133 -XO\#4<<<
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+DQGVIUHH20XWH#+VSHDNHUSKRQH#RU#KHDGVHW,
This feature provides microphone muting, controlled by definable keys. 
Handsfree and mute functions are defined differently for NI-1, MFT, and
Meridian 1. Speakerphone, handset, and headset operations, are also 
provided. The speakerphone is automatically disabled when a headset i
plugged into the Teladapt connector at the rear of the telephone.

The headset and handset may be used simultaneously. When the 
speakerphone is being used, going off-hook transfers the speech path to
handset. When the handset is being used, operating the Handsfree key 
switches the speech path to the speakerphone.

Note: The Plantronics Supra (Model MH0530-1), ACS Ultralight with
intra-concha earpiece (Model NWMP), and the Plantronics Starset 
(Model MH0230-1) are headsets which are compatible with either th
M5317T telephone. Refer to M5317T and CustomNet Installation and 
Troubleshooting Guide, 297-2541-211, for more information. 

9ROXPH
This feature provides independent adjustment for the speakerphone, ale
tones, and the headset and handset. Volume settings are retained durin
power failure.

&RQWUDVW
This feature provides display contrast adjustment. The setting is retaine
during power failure.

3UHGLDO
NI-1 and Meridian 1 modes only. This feature permits numbers to be ente
and edited before selecting a line.

1XPEHU#HGLWLQJ
NI-1 and Meridian 1 modes only. This feature permits the user, wheneve
applicable, to edit displayed numbers before completing an operation (fo
example, Call Forward programming).
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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'XDO#7RQH#0XOWLIUHTXHQF\#+'70),#JHQHUDWLRQ
NI-1 and Meridian 1 modes only. This feature is provided whenever a 
B-channel is connected and used to control devices such as pagers and
mechanized credit card systems. In MFT mode, DTMF is provided by th
switch.

/RFDO#JHQHUDWLRQ#DQG#FDGHQFLQJ#RI#DOHUWLQJ#WRQHV
NI-1 and Meridian 1 modes only. This does not apply to MFT mode, beca
only the buzz is generated locally and the other tones are generated by 
switch.

&DOO#WLPHUV
NI-1 and Meridian 1 modes only. Call timers are provided as follows:

• There is one timer for each call appearance, including non-directory
number (DN) call appearances.

• Timers run when associated call appearances are connected or hel

• Timers may be manually reset by the user.

• Timers start automatically after 10 seconds if a call-connect messag
not received (non-ISDN or off-net calls).

• Timers start (or reset) when the called number answers.

'DWH#DQG#WLPH0RI0GD\#FORFN
NI-1 and Meridian 1 modes only. This feature displays the time in 12-ho
format. If power fails, the date and time must be reset.

'DWD#WUDQVPLVVLRQ
The M5317T telephones support PCM voice on either B-channel. 
Circuit-switched data calls on the M5317TDX may be made using the ot
B-channel. The NT T-link or standard V.120 protocols are used to convert
serial data from the RS-232C port to the 64 Kbit/sec stream (rate adapti
for transmission on the B-channel.

The M5317TDX Data Option is logically separate from voice calls. The 
Hayes protocol is used to control circuit-switched data calls, and X.25 
packet-switched calls on D-channel are supported with X.3, X.28, X.29 
control protocol.
886063440433 6WDQGDUG#43133 -XO\#4<<<
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&KDSWHU#48#²#05583#$WWHQGDQW#&RQVROH
,QWURGXFWLRQ

Attendant consoles are designed to assist in placing and extending calls
and out of a telephone switching system. The console is operated by an
attendant as the human interface between the system and the users.

Special attendant consoles are designed for telephone traffic control in t
Option 11. They provide attendants with a number of unique features wh
increase the speed and ease of call processing. 

This document describes the M2250 attendant console. The M2250 is dr
and powered by a digital line card. 

'HVFULSWLRQ
)HDWXUHV

The M2250 has the following features: 

• A four-line, 40 character, liquid crystal display (LCD) with backlightin
and adjustable viewing angle. Power, including backlighting, is 
maintained during building power failures through the system batter
backup, if equipped.

• In shift mode, the M2250 can have up to 20 TGB keys. 

• Up to 10 extra flexible feature keys (total of 20) in shift mode

• An optional supporting stand that can be adjusted to nine different 
positions.

• A handset and headset volume adjustment slider control, situated be
the dial pad.
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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• A physical connection to a serial data port through a subminiature D-t
female connector on the console back wall. This permits connection
the console to the serial port of a personal computer. 

• An optional Busy Lamp Field/Console Graphics Module (BLF/CGM)
which displays the status of up to 150 consecutive extensions (SBLF
any group of 100 extensions within the system (EBLF), and has ma
text and graphics capabilities.

• The M2250 provides for transmission level adjustment to meet 
international requirements by accepting and processing downloaded
information from the system (when this messaging is supported in 
software). The transmission level can be adjusted to one of 16 differ
levels.

• Angle adjustment of the display screen, which can be tilted through 
from horizontal to fully vertical.

• Scrolling control of lines 2 and 3 of the display screen

• Multi-language selection

• Menus for local console features (options menu) and diagnostics 
(diagnostics menu)

• Code-blue or emergency relay (associated with ICI 0)

• Time and date system download 

• Alert tone volume and frequency selection

• Electret or carbon transmitter support

• Power Fail Transfer switch

• Keyclick 

Figure 37 shows the top view of the layout of the attendant console with
user-accessible components labeled using a row/column grid arrangem
Figure 38 shows rear, left-hand side, and bottom views of the console. T
illustrations show you where to find the various components as you read
chapter. 
886063440433 6WDQGDUG#43133 -XO\#4<<<
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3K\VLFDO#GHWDLOV
The attendant console dimensions are as follows:

:LGWK 758#PP#+491:8#LQ1,

'HSWK 578#PP#+<19#LQ1,

+HLJKW#+IURQW, 58#PP#+4#LQ1,

+HLJKW#+EDFN, 98#PP#+518#LQ1,

+HLJKW#+ZLWK#GLVSOD\#VFUHHQ#SDQHO#XS, 448#PP#+718#LQ1,

:HLJKW DSSUR[LPDWHO\#51:8#NJ#+9#OEV,
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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)LJXUH#6:
05583#DWWHQGDQW#FRQVROH²WRS#YLHZ

.H\ERDUG#OD\RXW
Refer to Figure 37 and Table 72 for the location of keys and switches.

)XQFWLRQ#NH\V
There are eight function keys on the attendant console, located directly b
the display screen. Refer to Table 72 for the positions, functions, and 
markings of these keys.
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)XQFWLRQ#NH\#GHILQLWLRQV#DQG#IXQFWLRQV

.H\#QXPEHU#
+DV#VKRZQ#LQ#
)LJXUH 6:,

.H\ )XQFWLRQ#RI#NH\

+4,

&HQWUDOL]HG#$WWHQGDQW#6HUYLFH#+&$6,#RU#
+LVWRU\#)HDWXUH#NH\#+7KH#+LVWRU\#IHDWXUH#LV#
QRW#DYDLODEOH#LQ#1RUWK#$PHULFD,

+5,

3ULPH#IXQFWLRQ=#
3RVLWLRQ#%XV\#IHDWXUH

/HYHO#4#IXQFWLRQ#+QRUPDO,=#
1LJKW#6HUYLFH#IHDWXUH

+6,

)XQFWLRQ#NH\#4#+)4,

3ULPH#IXQFWLRQ#+QRUPDO,=#
6HOHFWV#GLVSOD\#VFUHHQ#OLQH#5#IRU#VFUROOLQJ1

/HYHO#4#IXQFWLRQ#+6KLIW,=#
6HOHFWV#WKH#2SWLRQV#PHQX#RQ#WKH#GLVSOD\#
VFUHHQ1#

+7,

)XQFWLRQ#NH\#5#+)5,

3ULPH#IXQFWLRQ#+QRUPDO,=#
6FUROOV#WKH#FXUUHQWO\#VHOHFWHG#OLQH#WR#WKH#OHIW

/HYHO#4#IXQFWLRQ#+6KLIW,=#
'HFUHDVHV#WKH#DOHUW#VSHDNHU#YROXPH1#

C/H
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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.H\#QXPEHU#
+DV#VKRZQ#LQ#
)LJXUH 6:,

.H\ )XQFWLRQ#RI#NH\

+8,

)XQFWLRQ#NH\#6#+)6,

3ULPH#IXQFWLRQ#+QRUPDO,=#
6FUROOV#WKH#FXUUHQWO\#VHOHFWHG#OLQH#WR#WKH#ULJKW

/HYHO#4#IXQFWLRQ#+6KLIW,=#
,QFUHDVHV#WKH#DOHUW#VSHDNHU#YROXPH1#

5HIHU#DOVR#WR#7DEOHV 4;#DQG#4<1#

+9,

)XQFWLRQ#NH\#7#+)7,

3ULPH#IXQFWLRQ#+QRUPDO,=#
6HOHFWV#GLVSOD\#VFUHHQ#OLQH#6#IRU#VFUROOLQJ1

/HYHO#4#IXQFWLRQ#+6KLIW,=#
6HOHFWV#WKH#'LDJQRVWLFV#PHQX#RQ#WKH#GLVSOD\#
VFUHHQ#+2Q#WKH#05583#FRQVROH/#WKH#
'LDJQRVWLFV#PHQX#LV#SDVVZRUG0SURWHFWHG1#
7KH#XVHU#PXVW#ILUVW#HQWHU#D#70GLJLW#SDVVZRUG#
DQG#SUHVV#-#EHIRUH#WKH#'LDJQRVWLFV#PHQX#LV#
GLVSOD\HG,

+:,

3ULPH#IXQFWLRQ#+QRUPDO,=#
6LJQDO#6RXUFH#IHDWXUH#NH\

/HYHO#4#IXQFWLRQ#+6KLIW,=#
8VHG#ZLWK#WKH#%XV\#/DPS#)LHOG2&RQVROH#
*UDSKLFV#0RGXOH/#DV#&*0#NH\1#

+;,

3ULPH#IXQFWLRQ#+QRUPDO,=#
6LJQDO#'HVWLQDWLRQ#IHDWXUH#NH\

/HYHO#4#IXQFWLRQ#+6KLIW,=#
8VHG#ZLWK#WKH#%XV\#/DPS#)LHOG2&RQVROH#
*UDSKLFV#0RGXOH/#DV#WKH#0RGH#NH\1#

1RWH=#.H\V#DUH#QXPEHUHG#IRU#LGHQWLILFDWLRQ#SXUSRVHV#IURP#4#WR#;#+OHIW#WR#ULJKW,1#

7DEOH#:5#+&RQWLQXHG,
)XQFWLRQ#NH\#GHILQLWLRQV#DQG#IXQFWLRQV
886063440433 6WDQGDUG#43133 -XO\#4<<<
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6ZLWFKHV
A slider switch, located in the bottom row of keys, between columns DI/E
and FI (see Figure 37), controls the handset and headset receive volume

The Power Fail Transfer (PFT) switch is located in the baseplate. Both t
line connector and the RS-232 connector for the PC port are located at t
back of the attendant console. 

6KLIW#NH\
The shift key, mentioned earlier, is positioned in column FK, row 1, just 
above the Hold key. It is used to access Level 1 mode functions. 

+DQGVHW#DQG#KHDGVHW#MDFNV
Two jack-pairs are provided for plugging in handsets or headsets. The ja
are located on both sides of the console beneath the faceplate in the rec
area shown by the arrows. The console accepts both carbon and electre
headsets and automatically adapts itself to each type. 

Note: Electret headsets and handsets are polarity sensitive and mu
correctly inserted into the jack. 

/&'#LQGLFDWRUV
The LCD indicators used on the M2250 are half-diamond shaped symbo
which normally point towards the key with which they are associated, exc
in the QMT2 mode of operation and the loop keys where there are two LC
associated with each key. 

Every LCD can flash at 30, 60, and 120 impulses per minute (ipm). 

'LVSOD\#VFUHHQ#PHVVDJHV
The following messages may appear on the display screen: 

• Source and destination information (line 2 and line 3 respectively) 

• MN (minor alarm)

• MJ (major alarm)

• C/H (CAS/History File)

• CW (Call Waiting)

• BUSY (Position Busy)
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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• NIGHT (Night Service)

• IDLE (Idle)

• ACTIVE (lpk has been selected)

• S (Shift mode)
 

The first four status messages appear as MN, MJ, C/H, and CW on line 
the display screen panel. BUSY and NIGHT are combined with the statu
the Release lamp to indicate the console status as shown in Table 73. 

7DEOH#:6
5HOHDVH#ODPS#LQGLFDWRU#VWDWXV

If the emergency power fail transfer feature is activated, the console sta
will be displayed as EMERGENCY.

4&:0W\SH# ,QGLFDWRU 6WDWXV 'LVSOD\#VFUHHQ#VWDWXV#
+OLQH#7,

1LJKW %XV\ 5HOHDVH

21 ; ; 1,*+7

2)) 21 ; %86<

2)) 2)) 21 ,'/(

2)) 2)) 2)) $&7,9(

; ; ; (0(5*(1&<
886063440433 6WDQGDUG#43133 -XO\#4<<<



#&KDSWHU#48#²#05583#$WWHQGDQW#&RQVROH 3DJH#664#RI#7<;
)LJXUH#6;
05583#DWWHQGDQW#FRQVROH²UHDU/#OHIW#VLGH/#DQG#ERWWRP#YLHZV
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH



3DJH#665#RI#7<; #&KDSWHU#48#²#05583#$WWHQGDQW#&RQVROH

-pin 
e 
ving 

 port 

ody 
e 

 The 
y.

CM 
o 

ng the 

y the 

ime 
r) are 

 can 

ed 
&RQQHFWLRQV
The line cord connects to the rear of the attendant console through a 25
subminiature D-type connector. The jack connector is attached to the lin
cord for user safety and equipment protection (pins are not exposed). Ha
the plug connector mounted in the console also prevents interchanges 
between the line cord and the serial data port connectors (the serial data
in the console has a jack connector).

A two-prong G3 type connector is provided on both sides of the console b
to permit handset or headset connection at either side of the console. Th
attendant console is compatible with both carbon and electret handsets.
electret handset plug is orientation-dependent and is labeled accordingl

The M2250 attendant console is connected to the system through two T
loops (primary and secondary) with two additional units for powering. Tw
additional units may be used for long line loop powering.

The M2250 console requires a Digital Line Card (DLC). 

/RFDO#FRQVROH#FRQWUROV
The display screen contrast on the attendant console can be adjusted usi
Contrast option on the Options menu. 

The pitch and volume of the buzz tone on the console can be adjusted b
user.

You can choose any one of eight languages (English, French, Spanish, 
German, Italian, Norwegian, Gaelic, or Turkish) for the console screen 
displays.

The attendant console is equipped with a real time clock/calendar. The t
of day (hours, minutes, and seconds) and the date (day, month, and yea
displayed on line 1 of the display screen.

The user can turn the sound of key click on or off. On the M2250, the user
adjust the pitch and volume of the key click.

%XV\#/DPS#)LHOG2&RQVROH#*UDSKLFV#0RGXOH
The Busy Lamp Field/Console Graphics Module (BLF/CGM) can be add
to an M2250 attendant console. 
886063440433 6WDQGDUG#43133 -XO\#4<<<
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The BLF/CGM can: 

• display the status (busy or idle) of up to 150 consecutive extensions
within the system (SBLF)

• display the status of any hundreds group of DNs within the system 
(EBLF)

• display which attendant console is the supervisory console, and whi
consoles are active

• display supplementary information about individual extensions, such
the reason the person is away (business, vacation, or illness), when
person is due to return, and an alternate extension where calls to th
person should be directed

• display a company logo

• display graphics

• display text in any one of eight languages

• have its screen contrast adjusted for easy viewing

,QVWDOODWLRQ
The BLF/CGM mounts on the back of the attendant console and is held
using snapfits and two screws. It is connected to the console using a 15
connector that is located on the keyboard printed circuit board (PCB). T
connector is accessed through a rectangular knockout section located 
underneath the casing overhang at the Meridian logo location (see Figure

For more information on the features and operation of the BLF/CGM, re
to the Busy Lamp Field/Console Graphics Module User Guide (P0706875).
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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The BLF/CGM obtains its power through the attendant console. 

An external floating 16 V DC (300 mA) power supply 
(transformer—A0367601) must be cabled in at the local cross-connect 
terminal at a maximum of 115 ft. (35 m) from the attendant console when
BLF/CGM is installed. This provides backlighting for the BLF/CGM.
886063440433 6WDQGDUG#43133 -XO\#4<<<
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'HVFULSWLRQ

The NT8D03 Analog Line Card (µ-Law) provides talk battery and signali
for regular 2-wire common battery 500-type (rotary dial) and 2500-type 
(Digitone dial) telephones and key telephone equipment. 

The analog line card interfaces to and is compatible with the equipment li
in Table 74.

7DEOH#:7
17;'36#$QDORJ#/LQH#&DUG#DSSOLFDWLRQ#DQG#FRPSDWLELOLW\#
(TXLSPHQW 6SHFLILFDWLRQV

8330W\SH#URWDU\#GLDO#VHWV#
+RU#HTXLYDOHQW,=
###GLDO#VSHHG ;13#WR#5518#SSV
###SHUFHQW#EUHDN 8;#WR#:3(
###LQWHUGLJLWDO#WLPH 483#PV
58330W\SH#'LJLWRQH#VHWV#
+RU#HTXLYDOHQW,=
###IUHTXHQF\#DFFXUDF\ .#418(
###SXOVH#GXUDWLRQ 73#PV
###LQWHUGLJLWDO#WLPH 73#PV
###VSHHG 4518#GLJLWV2V
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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In Meridian 1 Option 11 systems the NT8D03 Analog Line Card is instal
in slots 1 through 10 of the Main cabinet, or in slots 11 through 50 in 
Expansion cabinets. In Option 11 systems equipped with Meridian Mail, 
Universal Trunk line card cannot be installed in slot 10 of the main cabin

The line card circuits connect to the backplane through a 160-pin connec
The backplane is cabled to a connector at the bottom of the cabinet whi
cabled to the cross-connect terminal (main distribution frame) through 
25-pair cables. Station apparatus then connects to the card at the 
cross-connect terminal.

The faceplate of the analog line card is equipped with a red light emitting
diode (LED) which lights when the card is disabled. At power-up, the LE
flashes as the analog line card runs a self-test. If the test completes 
successfully, the card is automatically enabled (if it is configured in softwa
and the LED goes out.

)XQFWLRQDO
The analog line card contains a microprocessor that provides the follow
functions:

• self-identification

• self-test

• control of card operation

• status report to the controller

• maintenance diagnostics

The analog line card also provides:

• 600-ohm balanced terminating impedance

• analog-to-digital and digital-to-analog conversion of transmission an
reception signals for 16 audio phone lines

• transmission and reception of scan and signaling device (SSD) signa
messages over a DS30X signaling channel in A10 format

• on-hook and off-hook status detection 
886063440433 6WDQGDUG#43133 -XO\#4<<<
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• 20-Hz ringing signal connection and automatic disconnection when 
station goes off-hook

• synchronization for connecting and disconnecting the ringing signal 
zero crossing of ringing voltage

• loopback of SSD messages and Pulse Code Modulation (PCM) sign
for diagnostic purposes

• correct initialization of all features at power-up

• direct reporting of digit dialed (500-type telephones) by collecting dia
pulses
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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7HFKQLFDO#VXPPDU\
$QDORJ#OLQH#LQWHUIDFH

,QSXW#LPSHGDQFH
The impedance at tip and ring is 600 ohms with a return loss of

• 20 dB for 200-500 Hz

• 26 dB for 500-3400 Hz

,QVHUWLRQ#ORVV
On a station line-to-line connection, the total insertion loss at 1 kHz is 
6 dB +1 dB. This is arranged as 3.5 dB loss for analog to PCM, and 2.5
loss for PCM to analog.

)UHTXHQF\#UHVSRQVH
The loss values in Table 75 are measured relative to the loss at 1 kHz.

7DEOH#:8
17;'36#$QDORJ#/LQH#&DUG#IUHTXHQF\#UHVSRQVH

0HVVDJH#FKDQQHO#QRLVH
The message channel noise C-weighted (dBrnC) on 95 percent of the 
connections (line-to-line) with both ends terminated in 600 ohms does n
exceed 20 dBrnC.

Table 76 provides a technical summary of the analog line card.

)UHTXHQF\ 0LQLPXP 0D[LPXP

####93#+] 5313#G% 00
#533#+] #313#G% 813#G%
#633#+] 0318#G% 413#G%
6333#+] 0318#G% 413#G%
6533#+] 0318#G% 418#G%
6733#+] 313#G% 613#G%
886063440433 6WDQGDUG#43133 -XO\#4<<<
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7DEOH#:9
17;'36#$QDORJ#/LQH#&DUG#WHFKQLFDO#VXPPDU\#

,PSHGDQFH 933#ô

/RRS#OLPLW#+H[FOXGLQJ#
VHW,

4333#ô#DW#QRPLQDO#07;#9#+H[FOXGLQJ#VHW,

/HDNDJH#UHVLVWDQFH 63/333#ô

5LQJ#WULS 'XULQJ#VLOHQW#RU#ULQJLQJ#LQWHUYDOV

5LQJLQJ#YROWDJH ;9#9#$&

6LJQDOLQJ /RRS#VWDUW

6XSHUYLVLRQ 1RUPDO#EDWWHU\#FRQGLWLRQV#DUH#FRQWLQXRXVO\#
DSSOLHG#+DSSUR[LPDWHO\#07718#9#RQ#ULQJ#DQG#0518#
9#RQ#WLS#DW#QRPLQDO#07;#9#EDWWHU\,

3RZHU#LQSXW#IURP#
EDFNSODQH

07;#+FDQ#EH#DV#ORZ#DV#075#IRU#'&0SRZHUHG#
V\VWHPV,/#.48/#048/#.;18#9#DQG#ULQJLQJ#YROWDJH>#
DOVR#0483#9#RQ#$QDORJ#0HVVDJH#:DLWLQJ#/LQH#
&DUG1

,QVHUWLRQ#ORVV 9#G%#.#4#G%#DW#4353#+]
618#G%#ORVV#IRU#DQDORJ#WR#3&0/
518#G%#ORVV#IRU#3&0#WR#DQDORJ
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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Table 77 provides the power requirements for the analog line card.

7DEOH#::
17;'36#$QDORJ#/LQH#&DUG#SRZHU#UHTXLUHPHQWV

)RUHLJQ#DQG#VXUJH#YROWDJH#SURWHFWLRQV
In-circuit protection against power line crosses or lightning is not provided
the analog line card. When the Analog line card is used to service off-prem
telephones, the NTAK92 Off-premise protection module must be used. 
Check local regulations before providing such service.

2YHUORDG#OHYHO
Signal levels exceeding +7 DPN applied to the tip and ring cause distort
in speech transmission.

9ROWDJH
+.20, 7ROHUDQFH ,GOH

FXUUHQW
$FWLYH#
FXUUHQW 0D[

.#4813#9#'& 3183#9#'& #7;#P$ ######3#P$ ####7;#P$

.###;18#9#'& 4133#9#'& 483#P$ ######;#P$ #5;3#P$
0#7;13#9#'& 5173#9#'& #7;#P$ ####73#P$ #9;;#P$
0#7;13#9#'& 5173#9#'& #3#P$ ####43#P$#

+1RWH#4,
#653#P$

###;913#9#$& 8133#9#$& #3#P$ ####43#P$
+1RWH#5,

#493#P$

1RWH#4= (DFK#DFWLYH#ULQJLQJ#UHOD\#UHTXLUHV#43#P$#RI#EDWWHU\#YROWDJH1

1RWH#5= 5HIOHFWV#WKH#FXUUHQW#IRU#ULQJLQJ#D#VLQJOH#VWDWLRQ#VHW1#7KHUH#PD\#EH#DV#PDQ\#
DV#ILYH#ULQJHUV#RQ#HDFK#OLQH1
886063440433 6WDQGDUG#43133 -XO\#4<<<
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&KDSWHU#4:#²#17;'35#DQG#17'.49#
'LJLWDO#/LQH#&DUGV
'HVFULSWLRQ

The Digital Line Card is a voice and data communication link between th
system and Meridian Digital Telephones. It supports voice only or 
simultaneous voice and data service over a single twisted pair of standa
telephone wiring.

When a digital telephone is equipped with the data option, an asynchron
or synchronous terminal or personal computer can be connected to the sy
through the digital telephone.

In Option 11 systems the NT8D02 Digital Line Card is installed in slots 1
through 10 of the main cabinet, or in slots 11 through 50 in the Expansio
cabinets. In Option 11C Mini, the NT8D02 DLC can be installed in slots 1
3 in the main chassis, or in slots 7 to 10 in the chassis expander.

The design of the NTDK16 is a 48 port card. This card is only supported
the Option 11C Mini. While it is based on the NT8D02 Digital Line Card,
is functionally equivalent to three NT8D02s. It uses A94 Digital Line 
Interface chips (DLIC) to provide the interface between the Digital sets a
the Option 11C Mini system. 

In Option 11 Mini systems the NTDK16 Digital Line Card can only be 
installed in slot 4 of the main chassis as it:

• provides +8V power to analog lines

• provides ring synchronization (zero current crossing) signal

• provides control circuitry for Power Failure Transfer Unit (PFTU)
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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The digital line card circuitry is contained on a 320 mm (12.5 in.) by 
254 mm (10 in.) printed circuit board (PCB). The NT8D02 is a double-sid
PCB, whereas the NTDK16 is 4 layers, but standard thickness. Both car
connect to the backplane through a 120-pin or 160-pin edge connector.

The faceplate of the digital line card is equipped with a red light emitting
diode (LED) which lights when the card is disabled. At power-up, the LE
flashes as the digital line card runs a self-test. If the test completes 
successfully, the card is automatically enabled (if it is configured in softwa
and the LED goes out.

Note: For the NTDK16 the LED shows the status of card 4 only.

)LJXUH#6<
'/&#IDFHSODWH

)XQFWLRQDO#GHVFULSWLRQ#RI#WKH#17;'35
The digital line card is equipped with 16 identical units. Each unit provide
multiplexed voice, data, and signaling path to and from digital apparatus o
a 2-wire full duplex 512 kHz time compression multiplexed (TCM) digital
link. Each digital telephone and associated data terminal is assigned a 
separate terminal number (TN) in the system database, for a total of 32 
addressable ports per card.

The digital line card contains a microprocessor that provides the followin
functions:

• self-identification

• self-test

• control of card operation

• status report to the controller

• maintenance diagnostics

&DUG#VWDWXV#/('
886063440433 6WDQGDUG#43133 -XO\#4<<<
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)XQFWLRQDO#GHVFULSWLRQ#RI#WKH#17'.49
The digital line card is equipped with 48 identical units. Each unit provide
multiplexed voice, data, and signaling path to and from digital apparatus o
a 2-wire full duplex 512 kHz time compression multiplexed (TCM) digital
link. Each digital telephone and associated data terminal is assigned a 
separate terminal number (TN) in the system database, for a total of 96 
addressable ports per card.

The NTDK16 digital line card contains a microprocessor that provides th
following functions:

• self-identification

• self-test

• control of card operation

• status report to the controller

• maintenance diagnostics

The card also provides

• Ability to support Digital sets and the Digital Console M2250

• Provides a serial link (Card LAN) for status report and maintenance

• Supports loop lengths up to 3500 ft. (1.0 km) using 24 AWG wire.

• Interface between three DS30X loops and 48 TCM lines.
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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Table 78 provides a technical summary of the digital line cards.

3RZHU#UHTXLUHPHQWV
The digital line card needs +15V DC over each loop at a maximum current o
80 mA. It requires +15V, - 15V, and +5V from the backplane. The line fe
interface can supply power to one loop of varying length up to 1070 m (3
ft) using 24 AWG wire with a maximum allowable AC signal loss of 15.5 d
at 256 kHz, and a maximum DC loop resistance of 210 ohms; 26 AWG w
is limited to 745 m (2450 ft).

)RUHLJQ#DQG#VXUJH#YROWDJH#SURWHFWLRQV
In-circuit protection against power line crosses or lightning is not provided
the Digital line card.

7DEOH#:;
17;'35217'.49#'LJLWDO#/LQH#&DUG#WHFKQLFDO#VXPPDU\

&KDUDFWHULVWLFV 17;'35#'/&#GHVFULSWLRQ 17'.49#'/&#GHVFULSWLRQ

8QLWV#SHU#FDUG 49#YRLFH/#49#GDWD 7;#YRLFH/#7;#GDWD
,PSHGDQFH 433#2KPV 433#2KPV
/RRS#OLPLWV 63#P#+433#IW,#WR#<48#P#+6333#IW,#

ZLWK#57#$:*#39&#FDEOH#+.48#
9#'&#DW#;3#P$,

63#P#+433#IW,#WR#<48#P#+6333#IW,#
ZLWK#57#$:*#39&#FDEOH#+.48#
9#'&#DW#;3#P$,

3#WR#43:3#P#+6833#IW,#ZLWK#57#
$:*#39&#FDEOH#+.48#9#'&#DW#
;3#P$,

3#WR#43:3#P#+6833#IW,#ZLWK#57#
$:*#39&#FDEOH#+.48#9#'&#DW#
;3#P$,

/LQH#UDWH 845#NESV#.#433#SSP 845#NESV#.#433#SSP
3RZHU#VXSSO\ .#8#9#'&

.48#9#'&

.43#9#'&

.#8#9#'&

.48#9#'&

7UDQVPLWWHU#RXWSXW#YROWDJH=
²VXFFHVVLYH#³4´#ELWV .418#.#3148#9#DQG#0418#.#3148#9
²´3´#ELWV 3#.#83#P9
$GGLWLRQDO#FLUFXLWU\ 1RW#DSSOLFDEOH
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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&KDSWHU#4;#²#17;'3<#$QDORJ#0HVVDJH#
:DLWLQJ#/LQH#&DUG
'HVFULSWLRQ

The NT8D09 Analog Message Waiting Line Card (µ-Law) provides talk 
battery and signaling for regular 2-wire common battery 500-type (rotary
dial) and 2500-type (Digitone dial) telephones and key telephone equipm

The analog message waiting line card is functionally identical to the NT8D
Analog Line Card, except that it can also connect a high-voltage, low-cur
feed to each line to light the message waiting lamp on telephones equip
with the Message Waiting feature.

The analog message waiting line card will support 56K modem operatio

The analog message waiting line card interfaces to and is compatible with
equipment listed in Table 79.

7DEOH#:<
17;'3<#$QDORJ#0HVVDJH#:DLWLQJ#/LQH#&DUG#DSSOLFDWLRQ#DQG#
FRPSDWLELOLW\

(TXLSPHQW 6SHFLILFDWLRQV

833#W\SH#URWDU\#GLDO#VHWV#+RU#HTXLYDOHQW,=
###GLDO#VSHHG ;13#WR#4518#SSV
###SHUFHQW#EUHDN 8;#WR#:3(
###LQWHUGLJLWDO#WLPH 483#PV
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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In Meridian 1 Option 11 systems the NT8D09AD Analog Message Waiti
Line Card is installed in slots 1 through 10 of the Main cabinet, or in slots
through 50 in the Expansion cabinets. In Option 11 Mini, the card is insta
in slots 1 to 3 in the main chassis, or 7 to 10 in the chassis expander.

The line card circuits connects to the backplane through a 160-pin conne
The backplane is cabled to a connector in the bottom of the cabinet whic
cabled to the cross-connect terminal (main distribution frame) through 
25-pair cables. Station apparatus then connects to the card at the 
cross-connect terminal.

The faceplate of the analog message waiting line card is equipped with a
light emitting diode (LED) which lights when the card is disabled. At 
power-up, the LED flashes as the analog line card runs a self-test. If the
completes successfully, the card is automatically enabled (if it is configu
in software) and the LED goes out.

5833#W\SH#'LJLWRQH#VHWV#+RU#HTXLYDOHQW,=
###IUHTXHQF\#DFFXUDF\ .#418(
###SXOVH#GXUDWLRQ 73#PV
###LQWHUGLJLWDO#WLPH 73#PV
###VSHHG 4518#GLJLWV2V

7DEOH#:<#+&RQWLQXHG,
17;'3<#$QDORJ#0HVVDJH#:DLWLQJ#/LQH#&DUG#DSSOLFDWLRQ#DQG#
FRPSDWLELOLW\
886063440433 6WDQGDUG#43133 -XO\#4<<<
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The analog message waiting line card contains a microprocessor that pro
the following functions:

• self-identification

• self-test

• control of card operation

• status report to the controller

• maintenance diagnostics

The analog message waiting line card also provides:

• 600-ohm balanced terminating impedance

• analog-to-digital and digital-to-analog conversion of transmission an
reception signals for 16 audio phone lines

• transmission and reception of scan and signaling device (SSD) signa
messages over a DS30X signaling channel in A10 format

• on-hook/off-hook status and switchhook flash detection 

• 20-Hz ringing signal connection and automatic disconnection when 
station goes off-hook

• synchronization for connecting and disconnecting the ringing signal 
zero crossing of ringing voltage

• loopback of SSD messages and pulse code modulation (PCM) signa
diagnostic purposes

• correct initialization of all features at power-up

• direct reporting of digit dialed (500-type telephones) by collecting dia
pulses

• connection of -150 V DC at 1 Hz to activate message waiting lamps

• lamp status detection 

• disabling and enabling of selected units for maintenance
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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$QDORJ#OLQH#LQWHUIDFH

,QSXW#LPSHGDQFH
The impedance at tip and ring is 600 ohms with a return loss of

• 20 dB for 200-500 Hz

• 26 dB for 500-3400 Hz

,QVHUWLRQ#ORVV
On a station line-to-line connection, the total insertion loss at 1 kHz is 
6 dB + 1 dB. This is arranged as 3.5 dB loss for analog to PCM, and 2.5
loss for PCM to analog.

)UHTXHQF\#UHVSRQVH
The loss values in Table 80 are measured relative to the loss at 1 kHz.

7DEOH#;3
17;'3<#$QDORJ#0HVVDJH#:DLWLQJ#/LQH#&DUG#IUHTXHQF\#UHVSRQVH

0HVVDJH#FKDQQHO#QRLVH
The message channel noise C-weighted (dBrnC) on 95 percent of the 
connections (line to line) with both ends terminated in 600 ohms does no
exceed 20 dBrnC.

Table 81 provides a technical summary of the analog message waiting l
card.

)UHTXHQF\ 0LQLPXP 0D[LPXP

##93#+] 5313#G% 00
533#+] ##313#G% 813#G%
633#+] 0318#G% 413#G%
6333#+] 0318#G% 413#G%
6533#+] 0318#G% 418#G%
6733#+] 313#G% 613#G%
886063440433 6WDQGDUG#43133 -XO\#4<<<
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17;'3<#$QDORJ#0HVVDJH#:DLWLQJ#/LQH#&DUG#WHFKQLFDO#VXPPDU\

,PSHGDQFH 933#RKPV

/RRS#OLPLW#+H[FOXGLQJ#VHW, 4333#RKPV#DW#QRPLQDO#07;#9#+H[FOXGLQJ#VHW,

/HDNDJH#UHVLVWDQFH 63/333#RKPV

5LQJ#WULS 'XULQJ#VLOHQW#RU#ULQJLQJ#LQWHUYDOV

5LQJLQJ#YROWDJH ;9#9#$&

6LJQDOLQJ /RRS#VWDUW

6XSHUYLVLRQ 1RUPDO#EDWWHU\#FRQGLWLRQV#DUH#FRQWLQXRXVO\#
DSSOLHG#+DSSUR[LPDWHO\#07718#9#RQ#ULQJ#DQG
0518#9#RQ#WLS#DW#QRPLQDO#07;#9#EDWWHU\,

3RZHU#LQSXW#IURP#
EDFNSODQH

07;#+FDQ#EH#DV#ORZ#DV#075#IRU#'&0SRZHUHG#
V\VWHPV,/#.48/#048/#.;18#9#DQG#ULQJLQJ#YROWDJH>#
DOVR#0483#9#RQ#DQDORJ#PHVVDJH#ZDLWLQJ#OLQH#
FDUG1

,QVHUWLRQ#ORVV 9#G%#.#4#G%#DW#4353#+]
618#G%#ORVV#IRU#DQDORJ#WR#3&0/
518#G%#ORVV#IRU#3&0#WR#DQDORJ
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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Table 82 provides the power requirements for the analog message waiti
line card.

7DEOH#;5
3RZHU#UHTXLUHPHQWV

)RUHLJQ#DQG#VXUJH#YROWDJH#SURWHFWLRQV
In-circuit protection against power line crosses or lightning is not provided
the Analog Message Waiting line card. When the Analog line card is use
service off-premise telephones, the NTAK92 Off-premise protection mod
must be used. Check local regulations before providing such service.

2YHUORDG#OHYHO
Signal levels exceeding +7 dBm applied to the tip and ring cause distortio
speech transmission.

9ROWDJH
+.20, 7ROHUDQFH ,GOH

FXUUHQW
$FWLYH
FXUUHQW 0D[

.#4513#9#'& 3169#9#'& 7;#P$ 3#P$ 7;#P$
.#;13#9#'& 3173#9#'& 483#P$ ;#P$ 5;3#P$
0#7;13#9#'& 5133#9#'& 7;#P$ 73#P$ 9;;#P$
0#7;13#9#'& 8133#9#'& 3#P$ 43#P$

+1RWH#4,
653#P$

;913#9#$& 8133#9#$& 3#P$ 43#P$
+1RWH#5,

493#P$

048313#9#'& 6133#9#'& 3#P$ 5#P$ 65#P$
1RWH#4= (DFK#DFWLYH#ULQJLQJ#UHOD\#UHTXLUHV#43#P$#RI#EDWWHU\#YROWDJH1

1RWH#5= 5HIOHFWV#WKH#FXUUHQW#IRU#ULQJLQJ#D#VLQJOH#VWDWLRQ#VHW1#7KHUH#PD\#EH#DV#PDQ\#
DV#ILYH#ULQJHUV#RQ#HDFK#OLQH1
886063440433 6WDQGDUG#43133 -XO\#4<<<
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&DUG
)XQFWLRQDO#GHVFULSWLRQ

The Universal Trunk Card:

• allows trunk type to be configured on a per unit basis

• indicates status during an automatic or manual self-test

• provides card-identification for auto configuration, and to determine t
serial number and firmware level of the card

• converts transmission signals from analog-to-digital/digital-to-analog

• operates in A-Law or µ-Law companding modes on a per unit basis

• provides software selected terminating impedance (600, 900, or 120
ohm) on a per unit basis (1200 ohm supported for RAN trunks only)

• provides software selected balance impedance (600 ohm or comple
impedance network) on a per unit basis

• interfaces eight PCM signals to one DS-30X timeslot in A10 format

• transmits and receives SSD signaling messages over a DS-30X sign
channel in A10 format

• supports PCM signal loopback to DS-30X for diagnostic purposes.
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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The Universal Trunk Card has eight identical units. You configure the tru
type of each unit independently in the Trunk Data Block (LD 14). The ca
supports the following types of trunks:

• Central Office (CO), Foreign Exchange (FX), and Wide Area Telepho
Service (WATS)

• Direct Inward Dial (DID) and Direct Outward Dial (DOD)

• Tie Two-way Dial Repeating (DR) and Two-way Outgoing Automatic
Incoming Dial (OAID)

• Paging (PAG)

Note: All-call zone paging is not supported.

• Recorded Announcement (RAN).

The Universal Trunk Card also supports Music, Automatic Wake Up, an
Direct Inward System Access (DISA). 

Table 83 is a matrix of the trunk types and signaling supported by the 
Universal Trunk Card.

7DEOH#;6
6XSSRUWHG#WUXQN#W\SH#DQG#VLJQDOLQJ#PDWUL[

&22);
:$76

','2
'2' 7LH 3$* 5$1

/RRS#VWDUW \HV QR QR QR QR
*URXQG#VWDUW \HV QR QR QR QR
/RRS#GLDO#
UHSHDWLQJ

QR \HV \HV QR QR

/RRS#2$,' QR QR \HV# QR QR
886063440433 6WDQGDUG#43133 -XO\#4<<<
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The Universal Trunk Card is equipped with a microprocessor which contr
card operation. The microprocessor also provides the communication 
function for the card.

The Universal Trunk Card communicates with the Controller Card throug
serial communication link. Features provided through the link include:

• card-identification

• self-test status reporting

• status reporting to the Controller Card

• maintenance diagnostics

6LJQDOLQJ#DQG#FRQWURO
The signaling and control portion of the Universal Trunk Card works with t
CPU to operate the card hardware. The card receives messages from the
over a signaling channel in the DS-30X loop and returns status informatio
the CPU over the same channel. The signaling and control portion of the 
provides the means for analog loop terminations to establish, supervise
take down call connections.

6LJQDOLQJ#LQWHUIDFH
All trunk signaling messages are three bytes long. The messages are 
transmitted in channel zero of the DS-30X in A10 format.

Configuration information for the Universal Trunk Card is downloaded fro
the CPU at power-up or by command from maintenance programs. Elev
configuration messages are sent. Three messages are sent to the card 
configure the make/break ratio and A-Law or µ-Law operation. One mess
is sent to each unit to configure the trunk characteristics.
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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84.
(OHFWULFDO#FKDUDFWHULVWLFV
Electrical characteristics of the Universal Trunk Card are listed in Table

7DEOH#;7
8QLYHUVDO#7UXQN#&DUG#HOHFWULFDO#FKDUDFWHULVWLFV
&KDUDFWHULVWLF ','#WUXQN &2#WUXQN

7HUPLQDO#LPSHGDQFH 933#RU#<33#RKPV#+VHOHFWHG#E\#
VRIWZDUH,

933#RU#<33#RKPV#+VHOHFWHG#E\#
VRIWZDUH,

6LJQDOLQJ#UDQJH 5783#RKPV 4:33#RKPV
6LJQDOLQJ#W\SH /RRS#VWDUW *URXQG#RU#ORRS#VWDUW
)DU#HQG#EDWWHU\ 0#75#WR#0#8518#9 0#75#WR#0#8518#9
1HDU#HQG#EDWWHU\ 12$ 0#751:8#WR#0#8518#9
0LQLPXP#ORRS#FXUUHQW 12$ 53#P$
*URXQG#SRWHQWLDO#GLIIHUHQFH .#6#9 .#6#9
/RZ#'&#ORRS#UHVLVWDQFH#
GXULQJ#RXWSXOVLQJ

12$ ?#633#RKPV

+LJK#'&#ORRS#UHVLVWDQFH 12$ *URXQG#VWDUW#HTXDO#WR#RU#
JUHDWHU#WKDQ#63#NRKPV>#ORRS#
VWDUW#HTXDO#WR#RU#JUHDWHU#WKDQ#8#
0RKPV

/LQH#OHDNDJH (TXDO#WR#RU#JUHDWHU#WKDQ#
63 NRKPV#+WLS#WR#ULQJ/#WLS#WR#
JURXQG/#ULQJ#WR#JURXQG,

(TXDO#WR#RU#JUHDWHU#WKDQ#63#
NRKPV#+WLS#WR#ULQJ/#WLS#WR#
JURXQG/#ULQJ#WR#JURXQG,

(IIHFWLYH#ORVV 6HH#3$'#VZLWFKLQJ 6HH#3$'#VZLWFKLQJ
886063440433 6WDQGDUG#43133 -XO\#4<<<
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85.
3K\VLFDO#FKDUDFWHULVWLFV
In Meridian 1 Option 11 systems the NT8D14 Universal Trunk Card is 
installed in slots 1 through 10 of the Main cabinet, or in slots 11 through
in the Expansion cabinets.

In Option 11 systems equipped with Meridian Mail, the Universal Trunk li
card cannot be installed in slot 10 of the main cabinet.

When the card is installed, the red Light Emitting Diode (LED) on the 
faceplate flashes as the self-test runs. If the self-test completes success
the card is automatically enabled (if it is configured in software) and the L
goes out. If the self-test fails, the LED lights steadily and remains lit. The
LED will also light and remain lit if one or more units on the card becom
disabled after the card is operating.

Each unit on the card connects to the backplane through an 80-pin conne
the backplane is cabled to the Input/Output (I/O) panel, and the I/O pane
cabled to the cross-connect terminal.

At the cross-connect terminal, each unit connects to external apparatus,
as Central Office facilities or recorded announcement equipment. Each 
connects to external apparatus by tip and ring leads which carry voice, 
ringing, tone signaling, and battery. 

3RZHU#UHTXLUHPHQWV
Power requirements for the Universal Trunk Card are specified in Table

7DEOH#;8
3RZHU#UHTXLUHPHQWV
9ROWDJH 7ROHUDQFH ,GOH#FXUUHQW $FWLYH#FXUUHQW

�#4813#9#'& �#8( 639#PD 639#PD
.#;18#9#'& �#5( 453#PD 453#PD
0#7;13#9#'& �#8( 679#PD 679#PD
.#813#9#'& �#43( 683#PD 683#PD
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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Table 86 lists the environmental specifications for the Universal Trunk C

7DEOH#;9
(QYLURQPHQWDO#VSHFLILFDWLRQV

)RUHLJQ#DQG#VXUJH#YROWDJH#SURWHFWLRQ
The Universal Trunk Card meets CS03 overvoltage (power cross) 
specifications.

5HOHDVH#FRQWURO
Release control establishes which end of a call (near, far, either, joint, o
originating) disconnects the call. Only incoming trunks in idle ground sta
configuration can provide disconnect supervision. You configure release
control for each trunk independently in the Route Data Block (LD 16).

3$'#VZLWFKLQJ
The transmission properties of each trunk are characterized by the 
class-of-service (COS) you assign in the Trunk Data Block (LD 14). 
Transmission properties may be via net loss (VNL) or non via net loss 
(non-VNL).

Non-VNL trunks are assigned either a Transmission Compensated (TRC
Non-Transmission Compensated (NTC) class-of-service to ensure stabi
and minimize echo when connecting to long-haul trunks, such as Tie tru
The class-of-service determines the operation of the switchable PADs 
contained in each unit. They are assigned as follows:

• Transmission Compensated

— used for a two-wire non-VNL trunk facility with a loss of greater 
than 2 dB for which impedance compensation is provided

— or used for a four-wire non-VNL facility

3DUDPHWHU 6SHFLILFDWLRQV

2SHUDWLQJ#WHPSHUDWXUH 3#WR#83#GHJUHHV#&/#DPELHQW
2SHUDWLQJ#KXPLGLW\ 8#WR#<8(#5+#+QRQ0FRQGHQVLQJ,
6WRUDJH#WHPSHUDWXUH 0#73#WR#.#:3#GHJUHHV#&
886063440433 6WDQGDUG#43133 -XO\#4<<<
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• Non-Transmission Compensated

— used for a two-wire non-VNL trunk facility with a loss of less tha
2 dB 

— or used when impedance compensation is not provided

Table 87 shows PAD settings and the resulting port-to-port loss for 
connections between the Universal Trunk Card (UTC) and any other 
Intelligent Peripheral Equipment (IPE) or Peripheral Equipment (PE) uni
denoted as Port B

In Option 11 systems, the insertion loss from IPE ports to IPE ports is as
follows.

7DEOH#;:
,QVHUWLRQ#/RVV#IURP#,3(#3RUWV#WR#,3(#3RUWV#+PHDVXUHG#LQ#G%,#

,3(#3RUWV

,3(#3RUWV

83325833#
/LQH

#

'LJLWDO#
/LQH

#

527#:LUH#
()0#7UXQN

#

7#:LUH#
+(61,#()0#
7UXQN
#

&22);
2:$76#
/RRS#7LH#
7UXQN#

&22);2:$76
/RRS#7LH#
7UXQN

#518

#3

#3

0618

#318

3

#3

0318

#318

318
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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$SSOLFDWLRQ
The optional applications, features, and signaling arrangements for each
trunk are assigned through unique route and trunk data blocks. 

/RRS#VWDUW#RSHUDWLRQ
Loop start operation is configured in software and is implemented in the c
through software download messages. When the Universal Trunk is idle
provides a high impedance toward the CO for isolation and AC detection. 
alerting signal is 20 Hz ringing sent by North American CO. When an 
incoming call is answered, ringing is tripped when the trunk places a low
resistance DC loop towards the CO.

For outgoing calls from a telephone set or attendant console, software s
an outgoing seizure message to place a low resistance loop across the t
ring leads towards the CO. When the CO is ready to receive digits, it retu
dial tone. The outward address signaling is applied from the system in th
form of DTMF tones or dial pulses.

*URXQG#VWDUW#RSHUDWLRQ
Ground start operation is configured in software and implemented throu
software download messages. In an idle state, the tip conductor from the
is open and a high resistance negative battery is present on the tip of the 
This biases the tip ground detector OFF until the CO places ground on th
at seizure. After the tip ground is detected, the Universal Trunk Card sca
for a ringing detection signal before presenting the call to an attendant a
tripping the ringing. A low resistance is placed across the tip and ring 
conductors and a speech path is established. 

'LUHFW#,QZDUG#'LDO#RSHUDWLRQ
An incoming call from the CO places a low resistance loop across the tip
ring leads. Dial pulses or DTMF signals are then presented from the CO
When the call is presented and the terminating party answers, the Unive
Trunk Card reverses battery and ground on the tip and ring leads to the 
The trunk is arranged for first party release. The CO releases the trunk b
removing the low resistance loop and normal battery and ground are res
at the system. 
886063440433 6WDQGDUG#43133 -XO\#4<<<
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7LH#7ZR0ZD\#'LDO#5HSHDWLQJ#RSHUDWLRQ
In an incoming call configuration, the far end initiates a call by placing a l
resistance loop across the tip and ring leads. This causes a current to flo
through the battery feed resistors in the trunk circuit. Address signaling i
then applied by the far end in the form of DTMF tones or dial pulses. Wh
the called party answers, an answer supervision signal is sent by softwa
causing the trunk to reverse battery and ground signals to the far end. Th
end then removes the low resistance loop and normal battery and groun
restored at the system. 

In an outgoing call configuration, the Universal Trunk is connected to anot
PBX by a Tie trunk. An outgoing call from the system seizes the trunk faci
by placing a low resistance loop across the tip and ring leads. Outward 
addressing is then applied from the system in the form of DTMF tones or 
pulses (battery/ground pulsing). If answer supervision is provided by the
end, reverse battery is received, which provides a disconnect supervisio
signal.

7LH#2XWJRLQJ#$XWRPDWLF#,QFRPLQJ#'LDO#RSHUDWLRQ
When the Universal Trunk is seized by the far end on an incoming call, a
resistance loop is placed across the tip and ring leads. Dial pulses are se
the far end by interrupting the loop current. The trunk is released at the far
when the loop is opened. When it detects an open loop, the near end re
to a normal state.

When seized as a dial-selected outgoing trunk, the Universal Trunk plac
battery on the tip and ground on the ring. This alerts the far end of the seiz
The far end responds with a low resistance across the tip and ring leads

5HFRUGHG#$QQRXQFHPHQW#RSHUDWLRQ
In this mode of operation, the Universal Trunk is connected to a digital 
announcement machine. The announcer provides a number of channels
operates in a continuous mode, generating 150-300 ms common contro
pulses every 7 or 14 seconds (at the start of the announcement period).
number of trunks can be connected to one announcement machine. 

The Universal Trunk Card does not support the Code-A-Phone 210DC 
announcement recorder.
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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In the Paging mode, the Universal Trunk is connected to a customer-prov
paging amplifier system. When the trunk is accessed by dial-up or atten
key operation, it provides a loop closure across control leads A and B. I
typical application, this will transfer the input of the paging amplifier syste
to the transmission path of the trunk.
886063440433 6WDQGDUG#43133 -XO\#4<<<
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*HQHUDO#LQIRUPDWLRQ

This chapter outlines the characteristics, application and operation of th
NT8D15 E&M Trunk Card. The information is intended to be used as a gu
when connecting customer-provided apparatus to the trunk circuit. 

NT8D15 E&M Trunk Card has four identical trunk circuits. Each circuit ca
be configured independently by software control. The trunk circuits on th
card support the following types of trunks:

• two-wire E & M type I signaling trunks (non-ESN)

• two-wire dial repeating trunks 

• two or four wire tie trunks 

• four-wire E & M type I and II signaling type II trunks
(ESN and Non-ESN applications)

• Paging (PAG)

Type I signaling (as on the two-wire E & M trunk) utilizes two signaling 
wires plus ground. Type II signaling utilizes tow pairs of signaling wires a
is used by most electronic switching systems.

Table 88 shows a matrix of the trunk types and signaling supported by t
NT8D15 E&M Trunk Card.
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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7DEOH#;;
6XSSRUWHG#WUXQN#DQG#VLJQDOLQJ#PDWUL[

)XQFWLRQDO#GHVFULSWLRQ
The NT8D15 E&M Trunk Card serves various transmission requirement
The trunk circuits on the card can operate in either A or µ-Law compand
modes. The mode of operation is set by service change entries. 

&RPPRQ#IHDWXUHV
The following features are common to all circuits on the NT8D15 E&M 
Trunk Card:

• Analog-to-digital and digital-to-analog conversion of transmission 
signals

• Interfaces each of the four PCM signals to one DS30X timeslot in A
format

• Transmit and receive SSD signaling messages over a DS30X signa
channel in A10 format

• Ability to enable and disable individual ports or the entire card unde
software control

• Provides outpulsing on the card. Make break ratios are defined in 
software and down loaded at power up and by software commands.

• Provides indication of card status from self-test diagnostics on facep
Light Emitting Diode (LED)

• Supports loopback of PCM signals to DS30X for diagnostic purpose

• Card ID provided for auto configuration and determining serial numb
and firmware level of card

• Software controlled terminating impedance (600, 900, or 1200 ohm) 
and four-wire modes

6LJQDOLQJ 5/0
5/5 $79 7,( 3$*

&6$
&$$
&$0

50ZLUH#(#)#0 \HV \HV \HV \HV \HV
70ZLUH#(#)#0 \HV \HV \HV \HV \HV
886063440433 6WDQGDUG#43133 -XO\#4<<<
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• Allows trunk type to be configured on a per port basis in software

• Software controlled 600 ohm balance impedance is provided. 

• isolation of foreign potentials from transmission and signaling circuit

• Software control of A/mu law mode

• Software control of digit collection

7UXQN#FLUFXLW#IHDWXUHV
The following features in addition to those previously listed are provided
each circuit:

• Two-wire E & M type I signaling (Non-ESN)

— Near-end seizure and outpulsing with M lead

— Ground detection with E lead

— Voice transmission through Tip and Ring for transmit and receiv

• Four-wire E & M signaling type I and II, two-way dial repeating (ESN
and Non-ESN)

— echo suppression for type I

— Switchable seven dB and 16 dB for carrier interface for ESN 
applications

— Transmit and receive of voice through two separate paths

• Type I signaling through E & M leads

— Type II signaling

Near-end seizure with MA/MB leads

Far-end detection with EA/EB leads

• Paging trunk loop OAID operation

— Support access by low resistance path at the PA/PB lead. 

— All call zone paging is not supported.

• Two to four-wire conversion of the transmission path
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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6LJQDOLQJ#DQG#FRQWURO
The signaling and control portion of the trunk card works with the CPU t
operate the card hardware. The card receives messages from the CPU 
signaling channel in the DS30X loop and returns status information to th
CPU over the same channel. The signaling and control portion of the ca
provides the means for analog loop terminations to establish, supervise
take down call connections. 

The signaling and control operation of the card performs many functions
which are handled by different functional units. Some of the functions of 
signaling and control portion of the E & M card are:

• Communications between the card and the CPU

• Monitor signals from the trunk interface and generate a message wh
required for each state change

• Decode received messages and activate/deactivate configuration an
interface relays PCM loopback for diagnostic purposes

• Disable and enable units for maintenance

• Drive Light Emitting Diode (LED) on faceplate

• Decode outpulsing messages (one per digit) from the CPU to drive 
outpulsing relays

— Make break ratios (20pps, 10pp1, 10pps2) are downloaded by 
software.

• Control of A/mu-law operation 

0LFURSURFHVVRU
The E & M trunk has a microprocessor which performs a number of 
operations. On power up a self test of the circuitry on the card is perform
The self-test can also be requested by a command entered in maintena
programs. The card faceplate Light-Emitting Diode (LED) is lit while the s
test is performed. If the self test passes, the faceplate LED flashes three 
and stays lit until the card is enabled in software. If the test fails, the LED
stays lit (does not flash). 
886063440433 6WDQGDUG#43133 -XO\#4<<<
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6LJQDOLQJ#LQWHUIDFH
All signaling messages for the trunk are three bytes long. The message
transmitted in channel zero of the DS30X in A10 format. 

Configuration information for the E & M trunk is downloaded from the CP
at power up and by command from maintenance programs. Seven 
configuration messages are sent. One message is sent to each unit (4) 
configure trunk type, signaling type, balance impedance etc. Three mess
are sent per card to configure the make/break ratio, A/mu-Law operation

&DUG0/$1
The Card Lan interface supports maintenance functions. The following lis
features are provided by the Card Lan:

• Polling form the Peripheral Controller

• Enable disable of the DS30X link

• Card status reporting

• Self-test status reporting

• Card ID

• Report configuration data

• Report of the firmware version

The Card Lan communicates through a serial communication link betwe
the trunk card and the Peripheral Controller. The microprocessor provides
Card Lan function for the E & M Trunk. 
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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The electrical characteristics of all trunk circuits are provided in Table 89

3K\VLFDO#FKDUDFWHULVWLFV
In Option 11 systems the NT8D15 E&M Trunk Card is installed in slots 1
through 10 of the Main cabinet, or in slots 11 through 50 of the Expansio
cabinets. 

In Option 11 systems equipped with Meridian Mail, the Universal Trunk li
card cannot be installed in slot 10 of the main cabinet.

7DEOH#;<
(OHFWULFDO#FKDUDFWHULVWLFV

&KDUDFWHULVWLF ','#7UXQN &2#WUXQN

1RPLQDO#LPSHGDQFH 933#RU#<33#6/#+VHOHFWHG#E\#
VRIWZDUH,

933#RU#<33#6/#+VHOHFWHG#E\#
VRIWZDUH,

6LJQDOLQJ#UDQJH 5783#6 4:33#6

6LJQDOLQJ#W\SH /RRS *URXQG#RU#ORRS#VWDUW

)DU0HQG#EDWWHU\ 075#WR#08518#9 075#WR#08518#9

1HDU0HQG#EDWWHU\ 12$ 0751:8#WR#08518#9

0LQLPXP#ORRS#FXUUHQW 12$ 53#P$

*URXQG#SRWHQWLDO#GLIIHUHQFH .#43#9 .#6#9

/RZ#'&#ORRS#UHVLVWDQFH#
GXULQJ#RXWSXOVLQJ

12$ 633#6

+LJK#'&#ORRS#UHVLVWDQFH 12$ *URXQG#VWDUW#HTXDO#WR#RU#
JUHDWHU#WKDQ#63#N61#/RRS#VWDUW#
HTXDO#WR#RU#JUHDWHU#WKDQ#8#06

/LQH#OHDNDJH (TXDO#WR#RU#JUHDWHU#WKDQ#63#
N6#+7LS#WR#5LQJ/#7LS#WR#*1'/#
5LQJ#WR#*1',1

(TXDO#WR#RU#JUHDWHU#WKDQ#63#
N6#+7LS#WR#5LQJ/#7LS#WR#*1'/#
5LQJ#WR#*1',

(IIHFWLYH#ORVV 6HH#SDG#WDEOH 6HH#SDG#WDEOH
886063440433 6WDQGDUG#43133 -XO\#4<<<
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Each card provides four circuits. Each circuit connects with the switching
system and with the external apparatus by an 80-pin connector at the re
the pack. 

Each trunk circuit on the card connects to trunk facilities by tip an ring lea
which carry voice, ringing, tone signaling and battery. Trunk option select
is determined by software control in LD 14.

$SSOLFDWLRQ
The optional applications, features and signaling arrangements for each 
are assigned through unique route and trunk data blocks. Refer to the 
Option 11 software guide for information about assigning features and 
services to trunks.

5HOHDVH#&RQWURO
Release control of a call made over a trunk is specified in the route data b
(LD 16). Disconnect supervision is specified for each trunk group 
independently.

Only incoming trunks in idle ground start configuration can provide 
disconnect supervision. For a list of prompts and responses and default
conditions see the Option 11 software guide.

3$'#6ZLWFKLQJ
The transmission properties of each trunk are characterized by 
class-of-service (COS) assignments in the trunk data block (LD 14). The
assignment may be non-Via Net Loss (non-VNL) or via Net Loss (VNL). T
ensure stability and minimize echo when connecting to long-haul VNL (T
trunks, non-VNL trunks are assigned either Transmission Compensated
(TRC) or Non-Transmission Compensated (NTC) class-of-service.

The TRC and NTC COS options determine the operation of the switcha
pads contained in the trunk circuits. They are assigned as follows:

• TRC for a two-wire non-VNL trunk facility with a loss of greater than
2 dB or for which impedance compensation is provided, or for a 
four-wire non-VNL facility.

• NTC for a two-wire non-VNL trunk facility with a loss of less than 2 dB
or when impedance compensation is not provided. 
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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In Option 11 systems, the insertion loss from IPE ports to IPE ports is as 
follows:

7DEOH#<3
,QVHUWLRQ#/RVV#IURP#,3(#3RUWV#WR#,3(#3RUWV#+PHDVXUHG#LQ#G%,##

3DJLQJ#WUXQN#RSHUDWLRQ
When used in the Paging mode the trunk circuit is connected to a 
customer-provided paging amplifier system. When the trunk is accessed by 
dial up or attendant key operation, it provides a loop closure across control 
leads A and B. In a typical application this will transfer the input of the paging 
amplifier system to the transmission path of the Trunk. 

,3(#3RUWV

,3(#3RUWV

83325833#
/LQH

'LJLWDO#
/LQH

527#:LUH#
()0#7UXQN

7#:LUH#
+(61,#()0#
7UXQN

&22);
2:$76#
/RRS#7LH#
7UXQN

527#:LUH#
()0#7UXQN

9

6

618

0318

4

4

7#:LUH#
+(61,#()0#
7UXQN

818

#518

6

04

318

318

3

3
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7HFKQLFDO#VXPPDU\
3RZHU#UHTXLUHPHQWV

Power requirements for the NT8D15 E&M Trunk Card are specified in 
Table 91. 

7DEOH#<4
3RZHU#UHTXLUHPHQWV

(QYLURQPHQWDO#VSHFLILFDWLRQV
Environmental specifications are provided in Table 92. 

7DEOH#<5
(QYLURQPHQWDO#VSHFLILFDWLRQV

)RUHLJQ#DQG#VXUJH#YROWDJH#SURWHFWLRQ
The E & M trunk circuit meets CS03 over voltage (power cross) 
specifications.

9ROWDJH 7ROHUDQFH ,GOH
&XUUHQW

$FWLYH
&XUUHQW

.20#4813#9#'& .20#8( 533P$ 533#P$

.#;18#9#'& .20#5( 533#P$ 533#P$
0#7;13#9#'& .20#8( 748#P$ 748#P$
.813#9#'& 12$ 12$ 12$

3DUDPHWHU 6SHFLILFDWLRQV

2SHUDWLQJ#WHPSHUDWXUH 3083#GHJUHHV#&/#DPELHQW
2SHUDWLQJ#KXPLGLW\ 8#WR#<8(#5+#+QRQ#FRQGHQVLQJ,
6WRUDJH#WHPSHUDWXUH 073#WR#.:3#GHJUHHV#&
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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&KDSWHU#54#²#178.54#;0)&20)(#FDUG
2YHUYLHZ

The XMFC/MFE (Extended Multi-frequency Compelled/Multi-frequency 
sender-receiver) card is used to set up calls between two trunks. Connec
may be between a PBX and a CO or between two PBXs. When connect
has been established, the XMFC/MFE card sends and receives pairs of
frequencies and then drops out of the call.

The XMFC/MFE card can operate in systems using either A-law or µ-law
companding by changing the setting in software.

0)&#VLJQDOLQJ
The MFC feature allows the Option 11 system to use the CCITT MFC R2
L1 signaling protocols.

6LJQDOLQJ#OHYHOV
MFC signaling uses pairs of frequencies to represent digits, and is divid
into two levels:

Level 1: used when a call is first established and may be used to send th
dialed digits.

Level 2: used after Level 1 signaling is completed and may contain such
information as the status, capabilities, or classifications of both calling 
parties.
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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)RUZDUG#DQG#EDFNZDUG#VLJQDOV
When one NT5K21 XMFC/MFE card sends a pair of frequencies to a 
receiving XMFC/MFE card (forward signaling), the receiving XMFC/MFE
card must respond by sending a different set of frequencies back to the 
originating XMFC/MFE card (backward signaling). In other words, the 
receiving card is always “compelled” to respond to the originating card.

In summary, the signaling works as follows:

• The first XMFC/MFE card sends a forward signal to the second card

• The second card hears the forward signal and replies with a backwa
signal.

• The first card hears the backward signal and “turns off” its forward 
signal.

• The second card hears the forward signal being removed and remov
backward signal.

• The first XMFC/MFE can either send a second signal or drop out of 
call.

MFC signaling involves two or more levels of forward signals and two or
more levels of backward signals. Separate sets of frequencies are used
forward and backward signals:

• Forward signals. Level I forward signals are dialed address digits tha
identify the called party. Subsequent levels of forward signals descr
the category (Class of Service) of the calling party, and may include
calling party status and identity.

• Backward signals. Level I backward signals (designated “A”) respon
to Level I forward signals. Subsequent levels of backward signals (B
and so on) describe the status of the called party.

Table 93 lists the frequency values used for forward and backward signa
886063440433 6WDQGDUG#43133 -XO\#4<<<
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7DEOH#<6
0)&#)UHTXHQF\#YDOXHV

The exact meaning of each MFC signal number (1-15) within each level 
be programmed separately for each trunk route using MFC. This 
programming can be done by the customer and allows users to suit the n
of each MFC-equipped trunk route.

Each MFC-equipped trunk route is associated with a data block that cont
the MFC signal functions supported for that route. Up to 127 such tables
be defined for an Option 11 system.

'LJLW )RUZDUG#GLUHFWLRQ
'2'07[/#','05[

EDFNZDUG#GLUHFWLRQ
'2'05[/#','07[

4 46;3#+]#.#4833#+] 4473#+]#.#4353#+]
5 46;3#+]#.#4953#+] 4473#+]#.#<33#+]
6 4833#+]#.#4953#+] 4353#+]#.#<33#+]
7 46;3#+]#.#4:73#+] 4473#+]#.#:;3#+]
8 4833#+]#.#4:73#+] 4353#+]#.#:;3#+]
9 4953#+]#.#4:73#+] <33#+]#.#:;3#+]
: 46;3#+]#.#4;93#+] 4473#+]#.#993#+]
; 4833#+]#.#4;93#+] 4353#+]#.#993#+]
< 4953#+]#.#4;93#+] <33#+]#.#993#+]
43 4:73#+]#.#4;93#+] :;3#+]#.#993#+]
44 46;3#+]#.#4<;3#+] 4473#+]#.#873#+]
45 4833#+]#.#4<;3#+] 4353#+]#.#873#+]
46 4953#+]#.#4<;3#+] <33#+]#.#873#+]
47 4:73#+]#.#4<;3#+] :;3#+]#.#873#+]
48 4;93#+]#.#4<;3#+] 993#+]#.#873#+]
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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The NT5K21 XMFC/MFE card can be programmed for MFE signaling 
which is used mainly in France. MFE is much the same as MFC except it
its own set of forward and backward signals.

Table 94 lists the forward and backward frequencies for MFE. The one 
backward signal for MFE is referred to as the “control” frequency.

7DEOH#<7
0)(#)UHTXHQF\#YDOXHV

6HQGHU#DQG#UHFHLYHU#PRGH
The XMFC/MFE circuit card provides the interface between the Option 1
CPU and the trunk circuit which uses MFC or MFE signaling.

The XMFC/MFE circuit card transmits and receives forward and backwa
signals simultaneously on two channels. Each channel is programmed l
peripheral circuit card unit, with its own sending and receiving timeslots 
the Meridian network.

'LJLW )RUZDUG#GLUHFWLRQ
2*07[/#,&05[ %DFNZDUG#GLUHFWLRQ

4 :33#+]#.#<33#+] 4<33#+]
+&RQWURO#)UHTXHQF\,

5 :33#+]#.#4433#+] ²
6 <33#+]#.#4433#+] ²
7 :33#+]#.#4633#+] ²
8 <33#+]#.#4633#+] ²
9 4433#+]#.#4633#+] ²
: :33#+]#.#4833#+] ²
; <33#+]#.#4833#+] ²
< 4433#+]#.#4833#+] ²
43 4633#+]#.#4833#+] ²
886063440433 6WDQGDUG#43133 -XO\#4<<<
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5HFHLYH#PRGH
When in receive mode, the XMFC/MFE card is linked to the trunk card b
PCM speech path over the Meridian network cards. MFC signals comin
over the trunks are relayed to the XMFC/MFE card as though they were
speech. The XMFC/MFC card interprets each tone pair and sends the 
information to the CPU through the CPU bus.

6HQG#PRGH
When in send mode, the CPU sends data to the XMFC/MFE card through
CPU bus. The CPU tells the XMFC/MFE card which tone pairs to send a
the XMFC/MFE card generates the required tones and sends them to the
over the PCM network speech path. The trunk transmits the tones to the
end.

;0)&#VHQGHU#DQG#UHFHLYHU#VSHFLILFDWLRQV
Tables 95 and 96 provide the operating requirements for the NT5K21 
XMFC/MFE card. These specifications conform to CCITT R2 
recommendations: Q.441, Q.442, Q.451, Q.454, and Q.455. 

7DEOH#<8
;0)&#VHQGHU#VSHFLILFDWLRQV
)RUZDUG#IUHTXHQFLHV#LQ#'2'#PRGH= 46;3/#4833/#4953/#4:73/#4;93/#4<;3#+]
%DFNZDUG#IUHTXHQFLHV#LQ#'2'#PRGH= 4473/#4353/#<33/#:;3/#993/#873#+]
)UHTXHQF\#WROHUDQFH= .20#318#+]#IURP#QRPLQDO
3RZHU#OHYHO#DW#HDFK#IUHTXHQF\= 6HOHFWDEOH=#4#RI#49#OHYHOV
/HYHO#GLIIHUHQFH#EHWZHHQ#IUHTXHQFLHV= ?#318#G%
+DUPRQLF#'LVWRUWLRQ#DQG#,QWHUPRGXODWLRQ 6:#G%#EHORZ#OHYHO#RI#4#VLJQDOLQJ#IUHTXHQF\
7LPH#LQWHUYDO#EHWZHHQ#VWDUW#RI#5#WRQHV= 458#XVHF1
7LPH#LQWHUYDO#EHWZHHQ#VWRS#RI#5#WRQHV=# 458#XVHF1
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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7DEOH#<9
;0)&#UHFHLYHU#VSHFLILFDWLRQV

;0)(#VHQGHU#DQG#UHFHLYHU#VSHFLILFDWLRQV
Tables 97 and 98 provide the operating requirements for the XMFC/MFE
card when it is configured as an XMFE card. These requirements confor
French Socotel specifications ST/PAA/CLC/CER/692.

7DEOH#<:
;0)(#VHQGHU#VSHFLILFDWLRQV

,QSXW#VHQVLWLYLW\=
DFFHSWHG=
UHMHFWHG=

08#WR#06418#G%P2 1HZ#&&,77#VSHF1
06;18#G%P2 %OXH#%RRN

%DQGZLGWK#WZLVW=
DFFHSWHG=
UHMHFWHG=

IF#.20#43#+]
IF#.20#93#+]

$PSOLWXGH#WZLVW=
DFFHSWHG=

1RUZHJLDQ#UHTXLUHPHQW
UHMHFWHG=

GLIIHUHQFH#RI#8#G%#EHWZHHQ#DGMDFHQW#IUHTXHQFLHV
GLIIHUHQFH#RI#:#G%#EHWZHHQ#QRQ0DGMDFHQW#IUHTXHQFLHV
GLIIHUHQFH#RI#45#G%#+IRU#XQORDGHG#&2#WUXQNV,
GLIIHUHQFH#RI#53#G%#EHWZHHQ#DQ\#WZR#IUHTXHQFLHV

2SHUDWLQJ#WLPH= ?#65#PVHF1
5HOHDVH#WLPH= ?#65#PVHF1
7RQH#,QWHUUXSW#QR#UHOHDVH= ?#;#PVHF1 #5HFHLYHU#RQ/#ZKLOH#WRQH#PLVVLQJ
/RQJHVW#,QSXW#WRQH#LJQRUHG= ?#;#PVHF1 #&RPELQDWLRQ#RI#YDOLG#IUHTXHQFLHV
1RLVH#UHMHFWLRQ= 621#!#4;#G% #1R#GHJUDGDWLRQ/#LQ#EDQG#ZKLWH#QRLVH

621#!#46#G% #2XW0RI0EDQG#GLVWXUEDQFHV#IRU#&&,77

)RUZDUG#IUHTXHQFLHV#LQ#2*#PRGH= :33/#<33/#4433/#4633/#4833#+]
)RUZDUG#IUHTXHQFLHV#LQ#,&#PRGH= 4<33#+]
)UHTXHQF\#WROHUDQFH= .20#3158(#IURP#QRPLQDO
3RZHU#OHYHO#DW#HDFK#IUHTXHQF\= 6HOHFWDEOH=#4#RI#49#OHYHOV
/HYHO#WROHUDQFH= .20#413#G%
+DUPRQLF#'LVWRUWLRQ#DQG#,QWHUPRGXODWLRQ= 68#G%#EHORZ#OHYHO#RI#4#VLJQDOLQJ#IUHTXHQF\
7LPH#LQWHUYDO#EHWZHHQ#VWDUW#RI#5#WRQHV= 458#XVHF1
7LPH#LQWHUYDO#EHWZHHQ#VWRS#RI#5#WRQHV= 458#XVHF1
886063440433 6WDQGDUG#43133 -XO\#4<<<
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;0)(#UHFHLYHU#VSHFLILFDWLRQV

3K\VLFDO#VSHFLILFDWLRQV
The following outlines the physical specifications of the NT5K21 
XMFC/MFE circuit card.

,QSXW#VHQVLWLYLW\=
DFFHSWHG=
UHMHFWHG=
UHMHFWHG=
UHMHFWHG=

07#G%P#WR#068#G%P#.20#43#+]#RI#QRPLQDO
075#G%P# VLJQDOV
07#G%P RXWVLGH#83304<33#+]
073#G%P VLQJOH2PXOWLSOH#VLQH#ZDYH#LQ#83304<33#+]

%DQGZLGWK=
DFFHSWHG= IF#.20#53#+]
$PSOLWXGH#WZLVW=
DFFHSWHG= GLIIHUHQFH#RI#<#G%#EHWZHHQ#IUHTXHQF\#SDLU
2SHUDWLQJ#WLPH= ?#97#PVHF1
5HOHDVH#WLPH= ?#97#PVHF1
7RQH#,QWHUUXSW#FDXVLQJ#QR#
UHOHDVH= ?#;#PVHF1# 5HFHLYHU#RQ/#WRQH#PLVVLQJ

/RQJHVW#,QSXW#WRQH#LJQRUHG= ?#;#PVHF1# &RPELQDWLRQ#RI#YDOLG#IUHTXHQFLHV

/RQJHVW#FRQWURO#WRQH#LJQRUHG= ?#48#PVHF1 &RQWURO#)UHTXHQF\#RQO\

1RLVH#UHMHFWLRQ= 621#!#4;#G% 1R#GHJUDGDWLRQ#LQ0EDQG#ZKLWH#QRLVH

'LPHQVLRQV +HLJKW= 4518#LQ1#+653#PP,
'HSWK= 4313#LQ1#+588#PP,
7KLFNQHVV= :2;#LQ1#+55158#PP,

)DFHSODWH#/(' /LW#ZKHQ#WKH#FLUFXLW#FDUG#LV#GLVDEOHG
&DELQHW#/RFDWLRQ 0XVW#EH#SODFHG#LQ#WKH#PDLQ#FDELQHW#

+6ORWV#4043,
3RZHU#UHTXLUHPHQWV 414#$PSV#W\SLFDO#
(QYLURQPHQWDO#
FRQVLGHUDWLRQV 0HHWV#WKH#HQYLURQPHQW#RI#0HULGLDQ#4#V\VWHPV
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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2YHUYLHZ

The XMFR (Extended Multi-frequency receiver) card is used to receive M
digit information. Connections are made between a PBX and a CO. The
XMFR card can only operate in systems using µ-law companding.

0)#VLJQDOLQJ
The MF feature allows the Option 11 system to receive digits for 911 or 
feature group D applications.

6LJQDOLQJ#OHYHOV
MF signaling uses pairs of frequencies to represent digits.
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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The following table lists the frequency values used for received signals.

MF frequency values

'LJLW %DFNZDUG#GLUHFWLRQ
'2'07[/#','05[

4 :33#+]#.#<33#+]

5 :33#+=#.#4433#+]

6 <33#+]#.#4433#+]

7 :33#+]#.#4633#+]

8 <33#+]#.#4633#+]

9 4433#+]#.#4633#+]

: :33#+]#.#4833#+]

; <33#+]#.4833#+]

< 4433#+]#.#4833#+]

3 4633#+]#.#4833#+]

.3 4433#+]#.#4:33#+]

67 4833#+]#.#4:33#+]

673+67¶, <33#+]#.#4:33#+]

6753+67´, 4633#+]#.#4:33#+]

6763+67´, :33#+]#.#4:33#+]
886063440433 6WDQGDUG#43133 -XO\#4<<<
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;0)5#UHFHLYHU#VSHFLILFDWLRQV
The table below provides the operating requirements for the NTAG26 cir
card. 

7DEOH#<<
;0)5#UHFHLYHU#VSHFLILFDWLRQV

&RGLQJ= 0X0/DZ

,QSXW#VHQVLWLYLW\= PXVW#DFFHSW=#3#WR#058#G%P2
PXVW#UHMHFW=#068#WR#G%P2

)UHTXHQF\#VHQVLWLYLW\= PXVW#DFFHSW=#I#.20#+418(#.#8+],

$PSOLWXGH#7ZLVW= PXVW#DFFHSW=#GLIIHUHQFH#RI#9G%#EHWZHHQ#
IUHTXHQFLHV

6LJQDO#'XUDWLRQ= PXVW#DFFHSW=#!#63#PV
PXVW#UHMHFW=#?#43#PV

.3#6LJQDO#'XUDWLRQ= PXVW#DFFHSW=#!#88#PV
PD\#DFFHSW=#!#63#PV
PXVW#UHMHFW=#?#43#PV

6LJQDO#,QWHUUXSWLRQ#%ULGJH= PXVW#LJQRUH=#?#43#PV

7LPH#6KLIW#EHWZHHQ#5#
IUHTXHQFLHV=
+(QYHORS#IRU#VWDUW2VWRS,

PXVW#DFFHSW=#?#7#PV
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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&RLQFLGHQFH#EHWZHHQ#5#
IUHTXHQFLHV=

PXVW#UHMHFW=#?#43#PV

,QWHUVLJQDO#3DXVH= PXVW#DFFHSW=#!#58#PV

0D[LPXP#'LDOOLQJ#6SHHG= PXVW#DFFHSW=#43#VLJQDOV#SHU#VHFRQG

1RLVH#5HMHFWLRQ=
(UURU#5DWH#LQ#:KLWH#1RLVH %HWWHU#WKDQ=#?#425833#FDOOV

7HVW=
43#GLJLW#FDOOV
QRPLQDO#IUHTXHQF\###056#G%P2
2122))# #83#PV283PV
.3#GXUDWLRQ#433#PV
615# #053#G%
DOO#GLJLWV

,PPXQLW\#WR#,PSXOVH#1RLVH %HWWHU#WKDQ=#?#425833#FDOOV
7HVW=
43#GLJLW#FDOOV
QRPLQDO#IUHTXHQF\###056#G%P2
2122))# #83PV283PV
.3#GXUDWLRQ#433#PV
615# #045#G%V
DOO#GLJLWV
$77#'LJLW#6LPXODWLRQ#7HVW/#7DSH#&534#IURP#
38%#89534

(UURU#5DWH#IURP#3RZHU#/LQHV %HWWHU#WKDQ=#?#425833#FDOOV
7HVW=
43#GLJLW#FDOOV
QRPLQDO#IUHTXHQF\###056#G%P2
2122))# #83#PV283PV
.3#GXUDWLRQ#433#PV
93#+]#VLJQDO###;4#G%UQF3#+0<G%P,
RU
4;3#+]#VLJQDO###9;#G%UQFR#+055G%P,
DOO#GLJLWV

7DEOH#<<#+&RQWLQXHG,
;0)5#UHFHLYHU#VSHFLILFDWLRQV
886063440433 6WDQGDUG#43133 -XO\#4<<<
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The XMFR receiver specifications conform to the following:

• TR-NPL-000258, Compatibility Information for F.G.D. switched acce
service, Bell Communication Research Technical Reference, Issue 
October 1985.

• TR-NPL-000275, Notes on the BOC Intra-LATA Networks, Bell 
Communication Research Technical Reference, Chapter 6, 1986.

3K\VLFDO#VSHFLILFDWLRQV
The physical specifications required by the NTAG26 XMFR circuit card a
as follows:

7ROHUDWH#,QWHUPRGXODWLRQ= 0XVW#WROHUDWH##$0%#DQG##%0$#
PRGXODWLRQ#SURGXFWV#ZLWK#D#SRZHU#VXP#
5;#G%#EHORZ#HDFK#IUHTXHQF\#FRPSRQHQW#
OHYHO#RI#WKH#VLJQDOV1

.3=

.3#DFWLYDWLRQ 7KH#UHFHLYHU#PXVW#QRW#UHVSRQG#WR#VLJQDOV#
SULRU#WR#.31#5HPDLQ#XQORFNHG#XQWLO#67/#
673/#6753#RU#6763#LV#UHFHLYHG1

0XOWLSOH#.3¶V $IWHU#WKH#LQLWLDO#.3/#VXEVHTXHQW#.3¶V#DUH#
LJQRUHG#ZKLOH#LQ#XQORFNHG#PRGH1

([FHVVLYH#&RPSRQHQWV= ,I#PRUH#WKDQ#WZR#YDOLG#IUHTXHQFLHV#DUH#
GHWHFWHG/#QR#GLJLW#LV#UHSRUWHG#WR#WKH#6/04#
&381

'LPHQVLRQV +HLJKW= 4518#LQ1#+653#PP,
'HSWK= 4313#LQ1#+588#PP,
7KLFNQHVV= :2;#LQ1#+55158#PP,

)DFHSODWH#/(' /LW#ZKHQ#WKH#FLUFXLW#FDUG#LV#GLVDEOHG

3RZHU#UHTXLUHPHQWV 414#$PSV#W\SLFDO#

(QYLURQPHQWDO#
FRQVLGHUDWLRQV 0HHWV#WKH#HQYLURQPHQW#RI#0HULGLDQ#4#V\VWHPV

7DEOH#<<#+&RQWLQXHG,
;0)5#UHFHLYHU#VSHFLILFDWLRQV
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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&KDSWHU#56#²#179':3#6,/&#OLQH#FDUG
2YHUYLHZ

The S/T Interface Line Cards (SILC) (NT6D70AA-48V North America, 
NT6D70 BA -40 V International) provide eight S/T four-wire full duplex 
interfaces that are used to connect ISDN BRI compatible terminals over D
to the Meridian 1 system. A description of the ISDN BRI feature is contain
in 553-3011-311, ISDN BRI Administration and Maintenance. 

)XQFWLRQDO#GHVFULSWLRQ
The SILC provides eight S/T four wire full duplex polarity sensitive 
interfaces that are used to connect ISDN BRI compatible terminals over
Digital Subscriber Loops (DSL) to the Meridian 1. Each S/T interface 
provides two B-channels and one D-channel and supports a maximum o
eight physical connections that can link up to 20 logical terminals on one
DSL. 

A logical terminal is any terminal that can communicate with the Meridian
over a DSL. It may be directly connected to the DSL through its own phys
termination or be indirectly connected through a common physical 
termination.

The length of a DSL depends on the specific terminal configuration and 
DSL wire gauge, however, it should not exceed 1 km (3,280 ft).

The SILC interface uses a 4 conductor cable that provides a differential
Transmit and Receive pair for each DSL. The SILC has options to provid
total of 2 Watts of power on the Transmit or Receive leads, or no power a
When this power is supplied from the S/T interface, the terminal devices m
not draw more than the 2 Watts of power. Any power requirements beyo
this limit must be locally powered. 
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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Other functions of the SILC are:

• support point-to-point and multi-point DSL terminal connections

• execute instructions received from the MISP to configure and control
S/T interfaces

• provide channel mapping between ISDN BRI format (2B+D) and 
Meridian 1 system bus format

• multiplexes 4 D-Channels onto one timeslot

• perform activation and deactivation of DSLs

• provide loopback control of DSLs

• provide a reference clock to the clock controller

0LFUR#&RQWUROOHU#8QLW#+0&8,
The MCU coordinates and controls the operation of the SILC. It has inte
memory, a reset and sanity timer, and a serial control interface.

The memory consists of 32 K of EPROM which contains the SILC operat
program and 8 K of RAM used to store interface selection and other funct
connected with call activities.

The reset and sanity timer logic resets the MCU.

The serial control interface#is an IPE bus used by the MPU to communicat
with the S/T transceivers.

,3(#LQWHUIDFH#ORJLF
The IPE interface logic consists of a Card-LAN interface, an IPE bus 
interface, a maintenance signaling channel interface, a digital pad, and a c
controller and converter.

The Card-LAN interface is used for routine card maintenance, which inclu
polling the line cards to find in which card slot the SILC is installed. It als
queries the status and identification of the card, and reports the configura
data and firmware version of the card.

The IPE bus interface#connects one IPE bus loop that has 32 channels 
operating at 64 kbps and one additional validation and signaling bit.
886063440433 6WDQGDUG#43133 -XO\#4<<<
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The maintenance signaling channel (MSC) interface is used to communi
signaling and card identification information from the Meridian 1 CPU to t
SILC MCU. The signaling information also contains maintenance 
instructions.

The digital pad provides gain or attenuation values to condition the leve
the digitized transmission signal according to the network loss plan. This 
transmission levels for the B-channel circuit-switched voice calls.

The clock recovery circuit recovers the clock from the local exchange.

The clock converter converts the 5.12 MHz clock from the IPE backplane 
a 2.56 MHz clock to time the IPE bus channels and an 8 kHz clock to pro
PCM framing bits.

627#LQWHUIDFH#ORJLF
The S/T interface logic consists of a transceiver circuit and the DSL pow
source. This interface supports DSLs of different distances and different
number and types of terminals. 

The transceiver circuits provide four-wire full duplex S/T bus interface. Th
bus supports multiple physical terminations on one DSL where each phys
termination supports multiple logical B-channel and D-channel ISDN BR
terminals. Idle circuit-switched B-channels can be allocated for voice or d
transmission to terminals making calls on a DSL. When those terminals
become idle, the channels are automatically made available to other term
making calls on the same DSL.

The power on the DSL#comes from the SILC, which accepts -48 V from th
IPE backplane and provides 2 watts of power to physical terminations on e
DSL. It provides -48 V for ANSI compliant ISDN BRI terminals and -40 V
for CCITT (such as ETSI NET-3, INS NET-64) compliant terminals. The 
total power used by the terminals on each DSL must not exceed 2 watts

3K\VLFDO#GHVFULSWLRQ
The NT6D70 SILC is a standard size circuit card designed to be inserted
peripheral equipment slots in the Meridian 1. Its faceplate is equipped wit
LED to indicate its status.
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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3RZHU#FRQVXPSWLRQ
Power consumption is +5V at 800 mA and -48V at 480 mA.

)RUHLJQ#DQG#VXUJH#YROWDJH#SURWHFWLRQV
In-circuit protection against power line crosses or lightning is not provided
the SILC card. When the SILC card is used in TIE trunk applications in wh
the cabling is exposed to outside plant conditions, an NT1 module certif
for such applications must be used. Check local regulations before provi
such service.
886063440433 6WDQGDUG#43133 -XO\#4<<<
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&KDSWHU#57#²#179':4#8,/&#OLQH#FDUG
2YHUYLHZ

The NT6D71 U Interface Line Card (UILC) supports the OSI physical lay
(layer 1) protocol. The UILC is an ANSI defined standard interface. The 
UILC provides eight two-wire full duplex (not polarity sensitive) U interface
that are used to connect ISDN BRI compatible terminals over DSLs to th
Meridian 1. A description of the ISDN BRI feature is contained in 
553-3011-311, ISDN BRI Administration and Maintenance. 

)XQFWLRQDO#GHVFULSWLRQ
Each U interface provides two B-channels and one D-Channel and supp
one physical termination. This termination may be to a Network Terminat
(NT1) or directly to a single U interface terminal. Normally this physical 
termination is to an NT1, which provides an S/T interface that allows up t
physical terminals to be connected. The length of a DSL depends on the
specific terminal configuration and the DSL wire gauge, however, it shou
not exceed 5.5 km (3.3 mi).

The main functions of the UILC are:

• provide eight ISDN U interfaces conforming to ANSI standards

• support point-to-point DSL terminal connections

• provide channel mapping between ISDN BRI format (2B+D) and 
Meridian 1 bus format

• multiplex 4 D-Channels onto one timeslot

• perform activation and deactivation of DSLs

• provide loopback control of DSLs
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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0LFUR#&RQWUROOHU#8QLW#+0&8,
The MCU coordinates and controls the operation of the UILC. It has inter
memory, a reset and sanity timer, a serial control interface, a maintenan
signaling channel, and a digital pad.

The memory consists of 32 K of EPROM that contains the UILC operatin
program and 8 K of RAM used to store interface selection and other funct
connected with call activities.

The reset and sanity timer logic resets the MCU.

The serial control interface is an IPE bus used to communicate with the 
transceivers.

,3(#LQWHUIDFH#ORJLF
The IPE interface logic consists of a Card-LAN interface, an IPE bus 
interface, a maintenance signaling channel interface, a digital pad, and a c
converter.

The Card-LAN interface is used for routine card maintenance, which inclu
polling the line cards to find in which card slot the UILC is installed. It als
queries the status and identification of the card, and reports the configura
data and firmware version of the card.

The IPE bus interface#connects one IPE bus loop that has 32 channels 
operating at 64 kbps and one additional validation and signaling bit.

The Maintenance Signaling Channel (MSC) interface is used to communi
signaling and card identification information from the Meridian 1 CPU to t
UILC MCU. The signaling information also contains maintenance 
instructions.

The digital pad provides gain or attenuation values to condition the leve
the digitized transmission signal according to the network loss plan. This 
transmission levels for the B-channel circuit-switched voice calls.

The clock converter converts the 5.12 MHz clock from the IPE backplane 
a 2.56 MHz clock to time the IPE bus channels and an 8 kHz clock to prov
PCM framing bits.
886063440433 6WDQGDUG#43133 -XO\#4<<<
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8#LQWHUIDFH#ORJLF
The U interface logic consists of a transceiver circuit. It provides loop 
termination and high voltage protection to eliminate the external hazards
the DSL. The U interface supports circuit-switched voice and data termin
D-Channel packet data terminals, and NT1s. A UILC has eight transceiv
to support eight DSLs for point-to-point operation. 

3K\VLFDO#GHVFULSWLRQ
The NT6D71 UILC is a standard size circuit card designed to be inserte
peripheral equipment slots in the Meridian 1. Its faceplate is equipped wit
LED to indicate its status.

3RZHU#FRQVXPSWLRQ
Power consumption is +5V at 1900 mA.
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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&KDSWHU#58#²#174553#2II#3UHPLVH#
6WDWLRQ#+236,#DQDORJ#OLQH#FDUG#
2YHUYLHZ

The NT1R20 Off-Premise Station (OPS) Analog Line Card is an intellige
peripheral equipment (IPE) device that can be installed in any IPE slot in
main or expansion cabinets. The OPS analog line card connects eight an
telephone lines to the Option 11 with secondary hazard and surge prote

Each unit is independently configured in software in the Single-line 
Telephone Administration program (LD10). 

3K\VLFDO#GHVFULSWLRQ
The OPS card measures 31.75 by 25.40 cm (12.5 by 10 in.) It connects t
IPE backplane through a 160-pin connector shroud. A 25-pair ampheno
connector below the card is cabled to the cross connect terminal. Teleph
lines from station equipment cross connect to the OPS analog line card a
cross connect using a wiring plan similar to trunk cards. (See the Option
Installation guide for cross connect terminations). 

6HOI#7HVW
The faceplate of the card is equipped with a red, light-emitting diode (LE
When an OPS analog line card is installed, the LED remains lit for two to f
seconds while the self-test runs. If the self-test completes successfully, 
LED flashes (off/on) three times and remains lit until the card is configur
and enabled in software, then the LED goes out. 
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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)XQFWLRQDO#GHVFULSWLRQ
This functional description of the NT1R20 Off-Premise Station Analog Li
Card is divided into two parts. First, a description of the card’s control, 
signaling, and power interfaces is given, followed by a description of how
card itself functions.

&DUG#LQWHUIDFHV
9RLFH#DQG#VLJQDOLQJ#LQWHUIDFHV
The eight line interfaces provided by the OPS analog line card connect t
conventional, 2-wire (tip and ring), analog line facilities. Incoming analog
voice and signaling information from a line facility is converted by the OP
analog line card to digital form and routed to the CPU over DS-30 netwo
loops. Conversely, digital voice and signaling information from the CPU 
sent over DS-30 network loops to the OPS analog line card where it is 
converted to analog form and applied to the line facility.

The OPS analog line card uses only eight of the 30 available timeslots fo
eight line interfaces. The OPS analog line card can be configured in softw
to format PCM data in the µ-law or A-law conventions.

0DLQWHQDQFH#FRPPXQLFDWLRQV
Maintenance communications is the exchange of control and status data
between line or trunk cards and the CPU. Maintenance data is transporte
the card LAN link. 

The card LAN link supports the following functions on the OPS analog li
card:

• polling

• reporting of self-test status 

• CPU initiated card reset

• reporting of card ID (card type and hardware vintage)

• reporting of firmware version

• reporting of line interface unit configuration

• enabling/disabling of the DS-30X network loop busy

• reporting of card status 
886063440433 6WDQGDUG#43133 -XO\#4<<<
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3RZHU#LQWHUIDFH
Power is provided to the OPS circuit card by the NTAK04 AC/DC or 
NTAK05 DC power supply.

&DUG#IXQFWLRQV
The following card functions are described in this section:

• Line interface units

• Card control functions

• Circuit power

• Software service changes

• Port-to-port loss configuration

/LQH#LQWHUIDFH#XQLWV
The OPS analog line card contains eight independently configurable un
Relays are provided in each unit to apply ringing onto the line. Signal 
detection circuits monitor on-hook/off-hook signaling. Two codecs are 
provided for performing A/D and D/A conversion of analog voiceband 
signals to digital PCM signals. 

Each codec supports four units and contains switchable pads for contro
transmission loss on a per unit basis. The following features are commo
all units on the card: 

• OPS or ONS service configurable on a per unit basis

• terminating impedance (600 or 900 ohm) selectable on a per unit ba

• standard or complex balance impedance (600 or 900 ohm, 3COM1 
3COM2) selectable on a per unit basis

• loopback of PCM signals over DS-30X network loop for diagnostic 
purposes

&DUG#FRQWURO#IXQFWLRQV
Control functions are provided by a microcontroller, a card LAN interface
and signaling and control circuits on the OPS analog line card. 
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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Microcontroller —The microcontroller controls the following:

• reporting to the CPU via the card LAN link:

— card identification (card type, vintage, and serial number)

— firmware version

— self-test status

— programmed configuration status

• receipt and implementation of card configuration:

— of the codecs

— enabling/disabling of individual units or entire card

— programming of input/output interface control circuits for 
administration of line interface unit operation

— maintenance diagnostics

— transmission loss levels

Signaling and control—This portion of the card provides circuits that 
establish, supervise, and take down call connections. These circuits wor
with the system CPU to operate line interface circuits during calls. The 
circuits receive outgoing call signaling messages from the CPU and retu
incoming call status information over the DS-30X network loop. 

&LUFXLW#3RZHU
The +8.5 V dc input is regulated down to + 5 V dc for use by the digital lo
circuits. All other power to the card is used by the line interface circuits.
886063440433 6WDQGDUG#43133 -XO\#4<<<
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)RUHLJQ#DQG#VXUJH#YROWDJH#SURWHFWLRQ
The OPS analog line card meets UL-1489 and CS03 overvoltage (powe
cross) specifications and FCC Part 68 requirements for hazardous and s
voltage limits.

6RIWZDUH#VHUYLFH#FKDQJHV
Individual line interface units on the OPS analog line card are configured
either OPS (for OPS application) or ONS (for ONS application) 
class-of-service (CLS) in the Single-line Telephone Administration progr
(LD10) (see Table 100). LD10 is also used to select unit terminating 
impedance and balance network impedance at the TIMP and BIMP prom
respectively. See the Option 11 Software guide for LD10 service change 
instructions.

3RUW0WR0SRUW#ORVV#FRQILJXUDWLRQ
The loss plan for the OPS analog line card determines port-to-port loss 
connections between an OPS analog line card unit (port) and other Meri
1 PE or IPE ports.

The transmission properties of each line unit are characterized by the OP
ONS class-of-service assigned in the Single-line Telephone Administrat
program (LD10).

7DEOH#433
236#DQDORJ#OLQH#FDUG#FRQILJXUDWLRQ

$SSOLFDWLRQ 2Q0SUHPLVH#VWDWLRQ#+216, 2II0SUHPLVH#VWDWLRQ#+236,

&ODVV#RI#VHUYLFHD# 216 236

/RRS#UHVLVWDQFH 3#0#793#6 3#0#5633#6

-XPSHU#VWUDS#
VHWWLQJE

%RWK#-;1#3#DQG#-;#4#RII %RWK#-;1#3#DQG#-;1#
4#RII

%RWK#-;1#3#DQG#-;1#
4#RQ

/RRS#ORVV#G%F 30418 !418051
8

!518061
3

30418 !418051
8

!518071
8

!718048

7,03DG 933#6 933#6 933#6 933#6 933#6 933#6 933#6

%,03DG 933#6 6&20 6&05 933#6 6&20 6&05 6&05

*DLQ#WUHDWPHQW#H 1R <HV
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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2SHUDWLRQ
The applications, features, and signaling arrangements for each unit on
OPS analog line card are assigned through the Single-line Telephone 
Administration program (LD10) and/or jumper strap settings on the card

The operation of each unit is configured in software and is implemented
the card through software download messages. When the OPS analog l
card unit is idle, it provides a ground on the tip lead and – 48 V dc on the 
lead. The on-hook telephone presents a high impedance toward the line
interface unit on the card.

,QFRPLQJ#FDOOV
Incoming calls to a telephone connected to the OPS analog line card orig
from stations that can be local (served by the Meridian 1 PBX) or remote
(served through the public switched telephone network). The alerting sig
to telephones is 20 Hz (nominal) ringing. When an incoming call is answe
ringing is tripped as the telephone goes off-hook, placing a low-resistance
loop across the tip and ring leads towards the OPS analog line card (se
Table 101).

D1# &RQILJXUHG#LQ#WKH#6LQJOH#OLQH#7HOHSKRQH#$GPLQLVWUDWLRQ#SURJUDP#+/'#43,1
E1# -XPSHU#VWUDS#VHWWLQJV#-;#3#DQG#-;1#4#DSSO\#WR#DOO#HLJKW#XQLWV>#³;´#LQGLFDWHV#WKH#XQLW#QXPEHU/#30:1#³2))´#LQGL0

FDWHV#WKDW#D#MXPSHU#VWUDS#LV#QRW#LQVWDOOHG#DFURVV#ERWK#SLQV#RQ#D#MXPSHU#EORFN1#6WRUH#XQXVHG#VWUDSV#RQ#WKH#
236#DQDORJ#OLQH#FDUG#E\#LQVWDOOLQJ#WKHP#RQ#D#VLQJOH#MXPSHU#SLQ1

F1# /RVV#RI#XQWUHDWHG#+QR#JDLQ#GHYLFHV,#PHWDOOLF#OLQH#IDFLOLW\1#8SSHU#ORVV#OLPLWV#FRUUHVSRQG#WR#ORRS#UHVLVWDQFH#
UDQJHV#IRU#59#$:*#ZLUH1

G1# 'HIDXOW#VRIWZDUH#LPSHGDQFH#VHWWLQJV#DUH= 216#&/6 236#&/6
7,03= 933#6 933#6
%,03= 933#6 6&205

H1# *DLQ#WUHDWPHQW/#VXFK#DV#D#YRLFH#IUHTXHQF\#UHSHDWHU#+9)5,#LV#UHTXLUHG#WR#OLPLW#WKH#DFWXDO#236#ORRS#ORVV#WR#718#
G%/#PD[LPXP1#9)5#WUHDWPHQW#RI#PHWDOOLF#ORRSV#KDYLQJ#XQWUHDWHG#ORVV#JUHDWHU#WKDQ#48G%#+HTXLYDOHQW#WR#D#
PD[LPXP#VLJQDOLQJ#UDQJH#RI#5633#6#RQ#59#$:*#ZLUH,#LV#QRW#UHFRPPHQGHG1
886063440433 6WDQGDUG#43133 -XO\#4<<<
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7DEOH#434
&DOO#FRQQHFWLRQ#VHTXHQFH²QHDU0HQG#VWDWLRQ#UHFHLYLQJ#FDOO

2XWJRLQJ#FDOOV
For outgoing calls from a telephone, a line unit is seized when the teleph
goes off-hook, placing a low-resistance loop across the tip and ring lead
towards the OPS analog line card (see Table 102). When the card detec
low-resistance loop, it prepares to receive digits. When the Meridian 1 is
ready to receive digits, it returns dial tone. Outward address signaling is 
applied from the telephone in the form of loop (interrupting) dial pulses o
DTMF tones.

6WDWH 6LJQDO2'LUHFWLRQ
)DU0HQG1HDU0HQG 5HPDUNV

/LQH#FDUG#XQLW#LGOH *URXS#RQ#WLS/#EDWWHU\#RQ#ULQJ
+LJK#UHVLVWDQFH#ORRS

1R#EDWWHU\#FXUUHQW#GUDZQ1
)DU0HQG#VWDWLRQ#JRHV#RII0KRRN#DQG#
DGGUHVVHV#+GLDOV0XS,#WKH#QHDU0HQG#
VWDWLRQ1#7KH#2SWLRQ#44#UHFHLYHV#WKH#
LQFRPLQJ#FDOO#RQ#D#WUXQN#DQG#GHWHUPLQHV#
WKH#711

,QFRPLQJ#FDOO 5LQJLQJ 2SWLRQ#44#DSSOLHV#53#+]#ULQJLQJ#WR#ULQJ#
OHDG1

1HDU0HQG#VWDWLRQ#
RII0KRRN

/RZ#UHVLVWDQFH#ORRS

7ZR0ZD\#YRLFH#
FRQQHFWLRQ

2SWLRQ#44#GHWHFWV#LQFUHDVH#LQ#ORRS#
FXUUHQW/#WLSV#ULQJLQJ/#DQG#SXWV#FDOO#
WKURXJK#WR#QHDU0HQG#VWDWLRQ1

1HDU#HQG#VWDWLRQ#
KDQJV#XS#ILUVW

+LJK0UHVLVWDQFH#ORRS ,I#QHDU#HQG#VWDWLRQ#KDQJV0XS#ILUVW/#WKH#OLQH#
FDUG#GHWHFWV#WKH#GURS#LQ#ORRS#FXUUHQW1#

/LQH#FDUG#XQLW#LGOH *URXS#RQ#WLS/#EDWWHU\#RQ#ULQJ
+LJK#UHVLVWDQFH#ORRS

/LQH#FDUG#XQLW#LV#UHDG\#IRU#WKH#QH[W#FDOO1

)DU#HQG#VWDWLRQ#
KDQJV#XS#ILUVW

+LJK#UHVLVWDQFH#ORRS ,I#WKH#IDU0HQG#KDQJV0XS#ILUVW/#2SWLRQ#44#
GHWHFWV#GLVFRQQHFW#VLJQDOOLQJ#IURP#WKH#
WUXQN1#7KH#SHUVRQ#DW#WKH#QHDU0HQG#
UHFRJQL]HV#WKH#HQG#RI#WKH#FDOO#DQG#
KDQJV0XS1

/LQH#FDUG#XQLW#LGOH *URXQG#RQ#WLS2EDWWHU\#RQ#ULQJ
+LJK#UHVLVWDQFH#ORRS

/LQH#FDUG#XQLW#LV#UHDG\#IRU#WKH#QH[W#FDOO1
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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7DEOH#435
&DOO#FRQQHFWLRQ#VHTXHQFH²QHDU0HQG#VWDWLRQ#UHFHLYLQJ#FDOO

6WDWH 6LJQDO2'LUHFWLRQ
)DU0HQG1HDU0HQG 5HPDUNV

/LQH#FDUG#XQLW#LGOH *URXS#RQ#WLS/#EDWWHU\#RQ#ULQJ
+LJK#UHVLVWDQFH#ORRS

1R#EDWWHU\#FXUUHQW#GUDZQ1

&DOO#UHTXHVW /RZ#UHVLVWDQFH#ORRS 1HDU0HQG#VWDWLRQ#JRHV#RII0KRRN1#%DWWHU\#
FXUUHQW#LV#GUDZQ/#FDXVLQJ#GHWHFWLRQ#RI#
RII0KRRN#VWDWH1#

'LDO#7RQH 'LDO#WRQH#LV#DSSOLHG#WR#WKH#QHDU#HQG#
VWDWLRQ#IURP#WKH#2SWLRQ#441

2XWSXOVLQJ $GGUHVVLQJ#VLJQDOV 1HDU0HQG#VWDWLRQ#GLDOV#QXPEHU#+ORRS#
SXOVLQJ#RU#'70)#WRQHV,1

2SWLRQ#44#GHWHFWV#VWDUW#RI#GLDOLQJ#DQG#
UHPRYHV#GLDO#WRQH

5LQJEDFN#+RU#EXV\, 2SWLRQ#44#GHFRGHV#DGGUHVVLQJ/#URXWHV#
FDOO/#DQG#VXSSOLHV#ULQJEDFN#WRQH#WR#
QHDU0HQG#VWDWLRQ#LI#IDU0HQG#LV#RQ0KRRN1#
+%XV\#WRQH#LV#VXSSOLHG#LI#IDU0HQG#LV#
RII0KRRN,1

7ZR0ZD\#YRLFH#
FRQQHFWLRQ

:KHQ#FDOO#LV#DQVZHUHG/#ULQJEDFN#WRQH#LV#
UHPRYHG/#DQG#FDOO#LV#SXW#WKURXJK#WR#
IDU0HQG#VWDWLRQ1

1HDU0HQG#VWDWLRQ#
KDQJV0XS#ILUVW

+LJK#UHVLVWDQFH#ORRS ,I#QHDU#HQG#VWDWLRQ#KDQJV0XS#ILUVW/#WKH#OLQH#
FDUG#GHWHFWV#WKH#GURS#LQ#ORRS#FXUUHQW1#

/LQH#FDUG#XQLW#LGOH *URXS#RQ#WLS/#EDWWHU\#RQ#ULQJ
+LJK#UHVLVWDQFH#ORRS

/LQH#FDUG#XQLW#LV#UHDG\#IRU#WKH#QH[W#FDOO1

)DU#HQG#VWDWLRQ#
KDQJV#XS#ILUVW

+LJK#UHVLVWDQFH#ORRS ,I#WKH#IDU0HQG#KDQJV0XS#ILUVW/#2SWLRQ#44#
GHWHFWV#GLVFRQQHFW#VLJQDOOLQJ#IURP#WKH#
WUXQN1#7KH#SHUVRQ#DW#WKH#QHDU0HQG#
UHFRJQL]HV#WKH#HQG#RI#WKH#FDOO#DQG#
KDQJV0XS1

/LQH#FDUG#XQLW#LGOH *URXQG#RQ#WLS2EDWWHU\#RQ#ULQJ
+LJK#UHVLVWDQFH#ORRS

/LQH#FDUG#XQLW#LV#UHDG\#IRU#WKH#QH[W#FDOO1
886063440433 6WDQGDUG#43133 -XO\#4<<<



#&KDSWHU#58#²#174553#2II#3UHPLVH#6WDWLRQ#+236,#DQDORJ#OLQH#FDUG 3DJH#736#RI#7<;

n 

cal 
; 
S 

are 
 the 
$SSOLFDWLRQ
2II0SUHPLVH#VWDWLRQ#DSSOLFDWLRQ

The NT1R20 Off-Premise Station (OPS) Analog Line Card is designed 
primarily to provide an interface for Meridian 1 off-premise station lines. A
OPS line serves a terminal—typically, but not exclusively, a telephone 
set—remote from the PBX either within the same serving area as the lo
office or through a distant office. The line is not switched at these offices
however, depending on the facilities used, the local office serving the OP
station may provide line functions such as battery and ringing. Facilities 
generally provided by the local exchange carrier (usually, OPS pairs are in
same cable as the PBX-CO trunks). The traditional OPS scenario 
configuration is shown in Figure 41.

)LJXUH#74
7UDGLWLRQDO#236#DSSOLFDWLRQ#FRQILJXUDWLRQ
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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Note: OPS service should not be confused with off-premise extensi
(OPS) service. OPS service is the provision of an extension to a ma
subscriber loop bridged onto the loop at the serving CO or PBX. 
Additionally, OPS as used to denote off-premise extension service 
should not be confused with the OPS class-of-service assigned in th
Single-line Telephone Administration program (LD10).

2WKHU#DSSOLFDWLRQV
The operating range and built-in protection provisions of the OPS analog
card make it suitable for applications which are variants on the traditiona
configuration shown in Figure 41. Examples of such applications are:

• a PBX in a central building serving stations in other buildings in the 
vicinity, such as in an industrial park, often called a campus environm
Facilities may be provided by the local exchange carrier or may be 
privately owned. Protection may or may not be a requirement.

• Termination to other than a telephone set, such as to a key telephon
system.

• Individual circuits on the OPS analog line card may also be configur
as ONS ports in LD10:

— to have ONS service with hazardous and surge voltage protecti
(not available on other Meridian 1 analog line cards).

— to use otherwise idle OPS analog line card ports.

7UDQVPLVVLRQ#FRQVLGHUDWLRQV
The transmission performance of OPS lines is dependent on a number o
factors.

• The Meridian 1 port-to-port loss for connections between OPS ports 
other Meridian 1 ports.

• The transmission parameters of the facilities between the Meridian 1
OPS port and the off-premise station or termination.

• The electrical and acoustic transmission characteristics of the 
termination.
886063440433 6WDQGDUG#43133 -XO\#4<<<
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These factors must be considered when planning applications using the 
analog line card. They are of particular importance when considering 
configurations other than the traditional OPS application as shown in 
Figure 41. The discussion which follows is intended to provide basic 
transmission planning guidelines for various OPS applications.

3RUW0WR0SRUW#ORVV
Loss is inserted between OPS analog line card ports and other Meridian
ports in accordance with the Meridian 1 loss plan. This plan determines 
port-to-port loss for each call. When a port is configured for OPS 
class-of-service, loss is programmed into the OPS analog line card on a
call-by-call basis. When configured for ONS class-of-service, an OPS an
line card port is programmed to a value that is fixed for all calls, although
loss in the other port involved in the call may vary on a call-by-call basis
achieve the total loss scheduled by the plan. 

For satisfactory transmission performance, particularly on connections 
between the public network and an OPS termination, it is recommended
facilities conform to the following:

• Total 1 kHz loss from the local serving CO to the OPS terminal shou
not exceed 7.0 dB. Of that total, the loss in the facility between the P
and the terminal should not exceed 4.5 dB (see Figure 41).

The following requirements are based on historic inserted connectio
loss (ICL) objectives:

— PBX–CO trunk: 5 dB with gain; 0–4.0 dB without gain

— OPS line: 4.0 dB with gain; 0–4.5 dB without gain

In recent times, economic and technological consideration has le
modifications of these historic objectives. However, the loss 
provisions in the PBX for OPS are constrained by regulatory 
requirements as well as industry standards; thus, they are not 
designed to compensate for modified ICL designs in the connect
facilities.
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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• The attenuation distortion (frequency response) of the OPS facility 
should be within ±3.0 dB over the frequency range from 300 to 3000 
It is desirable that this bandwidth extend from 200 to 3200 Hz.

• The terminating impedance of the facility at the OPS port should 
approximate that of 600 ohm cable.

If the OPS line facility loss is greater than 4.5 dB but does not exceed 15
line treatment using a switched-gain voice frequency repeater (VFR) wil
extend the voice range. 

The overall range achievable on an OPS line facility is limited by the 
signaling range (2300 ohm loop including telephone set resistance). Signa
range is unaffected by gain treatment; thus, gain treatment can be used
extend the voice range to the limit of the signaling range. For example, o
AWG wire, the signaling range of 2300 ohms corresponds to an untreate
metallic loop loss of 15 dB. Gain treatment (such as a VFR) with 10.5 dB
gain would maintain the OPS service loss objective of 4.5 dB while extend
the voice range to the full limit of the signaling range:

 15 dB (loss corresponding to the maximum signaling range)

 – 4.5 dB (OPS service loss objective)

 = 10.5 dB (required gain treatment)

The use of dial long line units to extend signaling range of OPS analog l
cards beyond 15 dB is not recommended.

7HUPLQDWLRQ#WUDQVPLVVLRQ#FKDUDFWHULVWLFV
The loss plan for OPS connections is designed so that a connection with
OPS termination will provide satisfactory end-to-end listener volume wh
the OPS termination is a standard telephone set. The listener volume at
distant end depends on the OPS termination transmit loudness character
that at the OPS termination end depends on the OPS termination receiv
loudness characteristics. With standard telephone sets, these character
are such that satisfactory—if not optimum—performance is achievable 
within the above noted objectives for connecting facilities.
886063440433 6WDQGDUG#43133 -XO\#4<<<



#&KDSWHU#58#²#174553#2II#3UHPLVH#6WDWLRQ#+236,#DQDORJ#OLQH#FDUG 3DJH#73:#RI#7<;

ness 

ss of 
ent 
this 

ng 

ing 

 to 
n 
e 
ce.
A feature of many (though not all) standard telephone sets is that the loud
increases with decreased current. Thus, as the line (Meridian 1 to OPS 
termination) facility gets longer and loss increases, the increased loudne
the set somewhat compensates for the higher loss, assuming direct curr
feed from the PBX with constant voltage at the feeding bridge. However, 
compensation is not available when:

• the termination is a non-compensating telephone set

• the OPS port is served by a line card using a constant-current feedi
bridge

• the OPS termination is to telephone sets behind a local switch provid
local current feed, such as a key telephone system

OPS line terminations with loudness characteristics designed for other 
applications may also impact transmission performance. For example, 
wireless portables loudness characteristics are selected for connections
switching systems for wireless communication systems; if deployed in a
OPS arrangement without due consideration for these characteristics, th
result could be a significant deviation from optimum loudness performan
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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&KDSWHU#59#²#)LEHU#RSWLF#FDEOH#DQG#
LQWHUIDFHV

This chapter describes the fiber optic cable interface equipment used wit
Option 11E and Option 11C.

2YHUYLHZ
Through the use of fiber optic cable and fiber optic cable interfaces, the 
expansion cabinets may be located at various distances from the main ca
With Option 11E, the expansion cabinets can be located up to 10 m (33
from the main cabinet. With Option 11C, the expansion cabinets can be
located up to 3 km (1.8 mi) from the main cabinet.

With the use of Dual Port Fiber Expansion Daughterboards, up to four 
expansion cabinets can be supported with Option 11C. These Dual Port F
Expansion Daughterboards are also available in two versions for local a
remote configurations.

Note 1: The distance between cabinets is determined by the length o
fiber optic cable.

Note 2:  The fiber optic cable interface equipment used with Option 1
is unique to that system, and cannot be used with Option 11C. Simila
the fiber optic cable interface used with Option 11C cannot be used w
Option 11E.

2SWLRQ#44(#ILEHU#RSWLF#FDEOH#LQWHUIDFHV
The following equipment is used to connect expansion cabinets to the m
cabinet in Option 11E systems:

• NTBK54AA Main Fiber Interface (MFI)
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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• NTBK55AA Expansion Fiber Interface (EFI)

• NTBK62AA Fiber Power cable

The MFI and EFI units provide the connectivity between the expansion 
cabinet and the main cabinet. 

A 10 m (33 ft) plastic fiber optic cable is used to transmit the signals betw
the Main cabinet and the Expansion cabinets. 

17%.87#0DLQ#)LEHU#,QWHUIDFH
The NTBK54 MFI is located in the main cabinet of the Option 11E syste
It connects to the inter-cabinet ‘D’ connector and is supported by two 
mounting screws underneath the cabinet’s card cage.

The MFI is capable of supporting two expansion cabinets.

17%.88#([SDQVLRQ#)LEHU#,QWHUIDFH
The NTBK55 EFI is located in each expansion cabinet of the Option 11E
system. It connects to the inter-cabinet ‘D’ connector and is supported by
mounting screws underneath the cabinet’s card cage.

One EFI is required for each expansion cabinet.

17%.95$$#)LEHU#3RZHU#FDEOH
The NTBK62 Fiber Power cable is used to connect -52 volts supply to th
MFI and EFI units.

(QYLURQPHQWDO#
The fiber module will operate in the following conditions.

• ambient temperature of 0 degrees C to 50 degrees C

• relative humidity (non-condensing) 5 to 95 percent
886063440433 6WDQGDUG#43133 -XO\#4<<<
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2SWLRQ#44&#ILEHU#RSWLF#FDEOH#LQWHUIDFHV
Fiber optic interface hardware used with Option 11C consists of Fiber 
Expansion daughter boards mounted on the NTDK20 System Core card i
main cabinet and Fiber Receiver cards mounted in the expansion cabine

Note: The MFI and EFI units used with Option 11E to interface with
fiber optic cable cannot be used with Option 11C.

)LEHU#([SDQVLRQ#GDXJKWHU#ERDUGV
Fiber Expansion daughter boards mounted on the NTDK20 System Core
allow the connection of fiber optic cables from the main cabinet to expans
cabinets in multi cabinet Option 11C systems. Each daughter board also
provides an additional 16-channel conference loop and one SDI port at 
expansion cabinet. There are five types:

• The NTDK22 Fiber Expansion Daughter Board

• The NTDK24 Fiber Expansion Daughter Board

• The NTDK79 Fiber Expansion Daughter Board

• The NTDK84 Fiber Expansion Daughter Board

• The NTDK85 Fiber Expansion Daughter Board

17'.55#)LEHU#([SDQVLRQ#'DXJKWHU#%RDUG
The NTDK22 Fiber Expansion Daughter Board is used when the expans
cabinet is within 10 m (33 ft) of the main cabinet. It connects to one 
A0632902 Fiber Optic cable (multimode).
One of these boards is required for each expansion cabinet located with
m (33 ft) of the main cabinet.

17'.57#)LEHU#([SDQVLRQ#'DXJKWHU#%RDUG
The NTDK24 Fiber Expansion Daughter Board is used when the expans
cabinet is up to 3 km (1.8 mi) of the main cabinet. It connects to one gla
multimode fiber optic cable which is dedicated to the Option 11C system
One of these boards is required for each expansion cabinet located up to
(1.8 mi) of the main cabinet. The NTDK24 Fiber Expansion Daughter Bo
works in conjunction with an NTDK25 Fiber Receiver card in the expans
cabinet.

Note: The NTDK24 supports only Multimode glass fiber optic cable.
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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17'.:<#)LEHU#([SDQVLRQ#'DXJKWHU#%RDUG
The NTDK79 Fiber Expansion Daughter Board has the same features a
NTDK24 except that;

• it requires Single Mode glass fiber optic cable 

• it works in conjunction with an NTDK80 Fiber Receiver card in the 
expansion cabinet instead of an NTDK25 card.

Note: The NTDK79 supports only Single Mode glass fiber optic cab

17'.;7#)LEHU#([SDQVLRQ#'DXJKWHU#%RDUG
The NTDK84 Fiber Expansion Daughter Board has the same features a
NTDK22 except that it can interface with two expansion cabinets.

17'.;8#)LEHU#([SDQVLRQ#'DXJKWHU#%RDUG
The NTDK85 Fiber Expansion Daughter Board has the same features a
NTDK24 except that it can interface with two expansion cabinets.

)LEHU#5HFHLYHU#FDUGV
Fiber Receiver cards installed in the Fbr Rx slot (slot 0) of expansion cabi
allow the connection of fiber optic cables from the main cabinet. There a
three types:

• The NTDK23 Fiber Receiver card

• The NTDK25 Fiber Receiver card

• The NTDK80 Fiber Receiver card

17'.56#)LEHU#5HFHLYHU#FDUG
The NTDK23 Fiber Receiver card is used when the expansion cabinet is
within 10 m (33 ft) of the main cabinet. It connects to one A0618443 Fib
Optic cable.

One of these cards is required for each expansion cabinet located within 
(33 ft) of the main cabinet. The NTDK23 Fiber Receiver card works in 
conjunction with either an NTDK22 or an NTDK84 Fiber Expansion 
Daughter Board in the main cabinet.
886063440433 6WDQGDUG#43133 -XO\#4<<<
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17'.58#)LEHU#5HFHLYHU#FDUG
The NTDK25 Fiber Receiver card is used when the expansion cabinet is
located up to 3 km (1.8 mi) of the main cabinet. It connects to one multim
glass fiber optic cable which is dedicated to the Option 11C system. On
these cards is required for each expansion cabinet located up to 3 km (1.
of the main cabinet, connected by multimode fiber optic cable. The NTDK
Fiber Receiver card works in conjunction with either an NTDK24 or an 
NTDK85 Fiber Expansion Daughter Board in the main cabinet.

Note: The NTDK24 supports only Multimode glass fiber optic cable.

17'.;3#)LEHU#5HFHLYHU#FDUG
The NTDK80 Fiber Receiver card has the same features as the NTDK2
except that;

• it requires Single Mode glass fiber optic cable 

• it works in conjunction with an NTDK79 Fiber Expansion Daughter 
Board in the main cabinet instead of an NTDK24 card.

Note: The NTDK80 supports only Single Mode glass fiber optic cab

6',#3RUW
Each Fiber Receiver card supports one Serial Data Interface (SDI) port 
allowing remote TTY access. See “Chapter 7 — SDI ports” on page 213
further details.

)LEHU#2SWLF#FDEOH
The Option 11C cabinets can be located up to 3 km (1.8 mi) from the ma
cabinet by using fiber optic cable. There are two types of connections:

• Plastic Fiber Optic cable

• Glass Fiber Optic cable
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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3ODVWLF#)LEHU#2SWLF#FDEOH#+0XOWL0PRGH,
The A0632902 Fiber Optic cable is a 10 m (33 ft) plastic fiber cable which
used when the expansion cabinet is located 10 m (33 ft) or less from the 
cabinet. This cable comes equipped with a connector on each end whic
connect to either the NTDK22 or NTDK84 Daughter Board in the main 
cabinet and to the NTDK23 Fiber Receiver card in the expansion cabine
Excess cable is stored by means of cable management devices in the ca
This cable, which is the only cable that can be used for this purpose, is n
intended to be cut or altered in the field.

*ODVV#)LEHU#2SWLF#FDEOH
Glass fiber optic cable (Multimode or Single Mode, depending on interfa
cards) is required when the cable length between the main cabinet and 
expansion cabinet is up to 3 km (1.8 mi).

Note: The distance between the main cabinet and expansion cabine
determined by the length of the fiber optic cable — not by linear distan

This glass fiber cable, which is supplied by a local telephone company o
other facilities provider, must be dedicated to the Option 11C (it cannot 
shared with other services).

A connector is required on each end of the cable to connect to the 
NTDK24 (Multimode), NTDK85 (Multimode), or NTDK79 (Single Mode) 
Daughter Board in the main cabinet and to the NTDK25 (Multimode) or 
NTDK80 (Single Mode) Receiver card in the expansion cabinet. Excess c
is stored by means of cable management devices in the cabinets.

Note: The Option 11 C fiber optic link for distances up to 3 km (1.8 m
uses the industry standard 62.5/125 µm glass multimode duplex ca
with ST-type connectors. 

The type of cable used depends on the type of installation and any local
building codes. 
886063440433 6WDQGDUG#43133 -XO\#4<<<
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Table 103 lists the minimum optical requirements for Multimode and Sin
Mode glass fiber optic cable used with the Option 11C.

Note: The typical power budget for the glass fiber link is typically 8 dB
The fiber link is limited to a maximum length of 3 km, even though wi
many optical cables the optical power budget of 8 dB could support 
greater lengths. To guarantee reliable operation a bandwidth of 150
should be maintained. If the link is increased beyond the 3 km length
150% margin is deteriorated possibly resulting in link malfunction und
some conditions.

(QYLURQPHQW
The Daughter Boards and Receiver cards are subject to the environmen
conditions shown in Table 104.

7DEOH#436
0XOWLPRGH#DQG#6LQJOH#0RGH#JODVV#RSWLFDO#FDEOH#UHTXLUHPHQWV

3DUDPHWHU 0LQLPXP 7\SLFDO 0D[LPXP 8QLWV

*ODVV#)LEHU#&DEOH#/HQJWK 613 NP

&DEOH#$WWHQXDWLRQ##4633#QP 418 513 G%2NP

0RGDO#%DQGZLGWK##4633#QP 533 833 0+]#-#NP

&KURPDWLF#'LVSHUVLRQ##4633#QP 9 SV#2#QP#-#NP

7\SLFDO#6G%#2SWLFDO#%DQGZLGWK 4;3 0+]#-#NP

7DEOH#437
(QYLURQPHQWDO#FRQGLWLRQV

2SHUDWLQJ 6WRUDJH

$PELHQW#WHPSHUDWXUH 3�#&#WR#83�#&
+65�#)#WR#455�#),

078�#&#WR#:3#�#&
+07<�#)#WR#48;�#),

5HODWLYH#+XPLGLW\ 8(#WR#<8( 3(#WR#<8(
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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2YHUYLHZ

The NTAK09 is a standard-size intelligent peripheral equipment circuit c
that installs in slots 1 to 9 in the Option 11 main cabinet. It provides 1.5M
ISDN primary rate interface and digital trunk interface capability. The 
NTAK09 can be equipped with two daughterboards: the NTAK20 clock 
controller and the NTAK93/NTBK51 D-Channel handler interface.

)XQFWLRQDO#GHVFULSWLRQ
NTAK09 provides the following features and functions:

• configurable parameters, including A/u-Law operation, digital pads o
per channel basis, and Superframe or Extended Superframe format

• AMI or B8ZS line coding

• 1.5 Mb Clock recovery and distribution of reference clocks

• DG2 or FDL yellow alarm methods

• card status and alarm indication with faceplate-mounted LEDs

• automatic alarm monitoring and handling

• Card-LAN for maintenance communications

• loopback capabilities for both near end and far end

• echo canceler interface

• integrated trunk access (both D-Channel and in-band A/B signaling 
be mixed on the same PRI)

• faceplate monitor jacks for T-1 interface
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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• configurable D-Channel data rate with 64 Kbps, 56 Kbps or 64 Kbps
inverted.

• self-test

3K\VLFDO#GHVFULSWLRQ
The DTI/PRI card uses a standard IPE-sized (9.5" by 12.5"), multilayer 
printed circuit board with buried power and ground layers. It is keyed to 
prevent insertion in slot 10. The clock controller and D-Channel 
daughterboards are fastened by standoffs and connectors. 

The NTAK09 DTI/PRI card has seven faceplate LEDs. The first five LED
are associated with the NTAK09 card, the remaining two LEDs are associ
with the clock controller and DCHI daughterboards.

In general, the first five LEDs operate as follows:

• During system power up, the LEDs are on.

• When the self-test is in progress, the LEDs flash on and off three tim
then go into their appropriate states, as shown in Table 105.

7DEOH#438
17$.3<#/('#VWDWHV

/(' 6WDWH 'HILQLWLRQ

',6 2Q#+5HG, 7KH#17$.3<#FLUFXLW#FDUG#LV#GLVDEOHG1
2II 7KH#17$.3<#LV#QRW#LQ#D#GLVDEOHG#VWDWH1

$&7 2Q#+*UHHQ, 7KH#17$.3<#FLUFXLW#FDUG#LV#LQ#DQ#DFWLYH#VWDWH1#1R#
DODUP#VWDWHV#H[LVW/#WKH#FDUG#LV#QRW#GLVDEOHG/#QRU#LV#
LW#LQ#D#ORRSEDFN#VWDWH1

2II $Q#DODUP#VWDWH#RU#ORRSEDFN#VWDWH#H[LVWV/#RU#WKH#
FDUG#KDV#EHHQ#GLVDEOHG1#6HH#WKH#RWKHU#IDFHSODWH#
/('V#IRU#PRUH#LQIRUPDWLRQ1

5(' 2Q#+5HG, $#UHG0DODUP#VWDWH#KDV#EHHQ#GHWHFWHG1
2II 1R#UHG#DODUP1

<(/ 2Q#+<HOORZ, $#\HOORZ#DODUP#VWDWH#KDV#EHHQ#GHWHFWHG1
2II 1R#\HOORZ#DODUP1

/%. 2Q#+*UHHQ, 17$.3<#LV#LQ#ORRS0EDFN#PRGH1
2II 17$.3<#LV#QRW#LQ#ORRS0EDFN#PRGH1
886063440433 6WDQGDUG#43133 -XO\#4<<<
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3RZHU#UHTXLUHPHQWV
The DTI/PRI obtains its power from the backplane, and draws less than
amps on +5 V, 50 mA on +12 V and 50 mA on -12 V.

)RUHLJQ#DQG#VXUJH#YROWDJH#SURWHFWLRQ
Lightning protectors must be installed between an external T-1 carrier fac
and the Option 11 cabinet. For public T-1 facilities, this protection is provid
by the local operating company. In a private T-1 facility environment (a 
campus, for example), the NTAK92 protection assembly may be used. 

The NTAK09 circuit card conforms to safety and performance standards
foreign and surge voltage protection in an internal environment. 

$UFKLWHFWXUH
6LJQDOLQJ#LQWHUIDFH

The signaling interface performs an 8 Kbps signaling for all 24 channels 
interfaces directly to the DS-30X link. Messages in both directions of 
transmission are three bytes long. 

,QWHUFRQQHFWLRQ
The interconnection to the carrier is by NTBK04 1.5Mb carrier cable 
(A0394216).

The NTBK04 is twenty feet long. The NT8D97AX, a fifty-foot extension, i
also available if required.

0LFURSURFHVVRU
The NTAK09 is equipped with bit-slice microprocessors that handle the 
following major tasks:

• Task handler: also referred to as an executive, the task handler prov
orderly per-channel task execution to maintain real-time task orderin
constraints.

• Transmit voice: inserts digital pads, manipulates transmit AB bits for
DS1, and provides graceful entry into T-Link data mode when the da
module connected to the DTI/PRI trunk is answering the call.
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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• Receive voice: inserts digital pads and provides graceful entry into 
T-Link data mode when the data module connected to the DTI/PRI tru
is originating the call.

• T-Link data: a set of transmit and receive vectored subroutines whic
provides T-Link protocol conversion to/from the DM-DM protocol. 

• Receive ABCD filtering: filters and debounces the receive ABCD bit
and provides change of state information to the system.

• Diagnostics

• Self-test

'LJLWDO#SDG
The digital pad is an EPROM whose address-input to data-output transf
function meets the characteristics of a digital attenuator. The digital pad
accommodates both u255-law and A-law coding. There are 32 combinat
each for u255 to u255, u255 to A-law, A-law to u255, and A-law to A-law
These values are selected to meet the EIA loss and level plan.
886063440433 6WDQGDUG#43133 -XO\#4<<<
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7DEOH#439
'LJLWDO#SDG#YDOXHV#DQG#RIIVHW#DOORFDWLRQV

'0&KDQQHO#LQWHUIDFH
The D-Channel interface is a 64 Kbps, full-duplex, serial bit-stream 
configured as a DCE device. The data signals include receive data outp
transmit data input, receive clock output, and transmit clock output. The
receive and transmit clocks can be of slightly different bit rate from each o
as determined by the transmit and receive carrier clocks.

Feature selection through software configuration for the D-Channel includ

• 56 Kbps

• 64 Kbps clear

• 64 Kbps inverted (64 Kbps restricted)

2IIVHW 3$'#VHW#3 3$'#VHW#4

3 3G% 0:GE
4 5G% 0;GE
5 6G% 0<GE
6 7G% 043GE
7 8G% 319GE
8 914G% :GE
9 ;G% <GE
: 04G% 43GE
; 06G% 44GE
< 07G% 45GE
$ LGOH#FRGH/#:) 6GE
% XQDVVLJQHG#FRGH/#)) 47GE
& 4G% VSDUH
' 05G% VSDUH
( 08GE VSDUH
) 09GE VSDUH
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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DCHI can be enabled and disabled independent of the PRI card, as long a
PRI card is inserted in its cabinet slot. The D-Channel data link cannot b
established however, unless the PRI loop is enabled. 

On the NTAK09 use switch 1, position 1 to select either the D-Channel 
feature or the DPNSS feature, as follows: 

OFF = D-Channel

ON = DPNSS (U.K.). 

'604#&DUULHU#LQWHUIDFH
7UDQVPLWWHU#
The transmitter takes the binary data (dual unipolar) from the PCM 
transceiver and produces bipolar pulses for transmission to the external
digital facility. The DS1 transmit equalizer allows the cabling distance to
extended from the card to the DSX-1 or LD-1. Equalizers are switch 
selectable through dip-switches and the settings are as shown below.

7DEOH#43:
17$.3<#VZLWFK#VHWWLQJV

5HFHLYHU#
The receiver extracts data and clock from an incoming data stream and 
outputs clock and synchronized data. At worst case DSX-1 signal levels
line receiver will operate correctly with up to 655 feet of ABAM cable 
between the card and the external DS1 signal source.

6ZLWFK#6HWWLQJ 4
'&+#)2:

5
+/(1#3,

6
+/(1#4,

7
+/(1#5,

'LVWDQFH#WR#'LJLWDO#
&URVV0&RQQHFW
3#0#466#IHHW 2II 2II 2II 2Q
466#0#599#IHHW 2II 2Q 2Q 2II
599#0#6<<#IHHW 2II 2II 2Q 2II
6<<#0#866#IHHW 2II 2Q# 2II 2II
866#0#988#IHHW 2II 2II 2II 2II
886063440433 6WDQGDUG#43133 -XO\#4<<<
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The connection to the external digital carrier is via a 15 position Male D ty
connector.

7DEOH#43;
'604#OLQH#LQWHUIDFH#SLQRXW#IRU#17%.37#FDEOH

&ORFN#FRQWUROOHU#LQWHUIDFH
The purpose of the clock controller interface is to provide the recovered c
from the external digital facility to the clock controller daughter board via t
backplane. Depending on the equipped state of the clock controller, the c
controller interface enables or disables the appropriate reference clock 
source, in conjunction with software.

&ORFN#UDWH#FRQYHUWHU
The 1.5 Mb clock is generated by a phase-locked loop (PLL). The PLL 
synchronizes the 1.5 Mb DS1 clock to the 2.56 Mb system clock through
common multiple of 8 kHz by using the main frame synchronization sign

)URP#830SLQ#
0')#FRQQHFWRU WR#'%048 VLJQDO#

QDPH GHVFULSWLRQ

SLQ#7; SLQ#4 7 WUDQVPLW#WLS#WR#QHWZRUN

SLQ#56 SLQ#< 5 WUDQVPLW#ULQJ#WR#
QHWZRUN#

SLQ#58 SLQ#5 )*1' IUDPH#JURXQG

SLQ#7< SLQ#6 74 UHFHLYH#WLS#IURP#
QHWZRUN

SLQ#57 SLQ#44 54 UHFHLYH#ULQJ#IURP#
QHWZRUN
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH



3DJH#757#RI#7<; #&KDSWHU#5:#²#17$.3<#418#0E#'7,235,#FDUG
886063440433 6WDQGDUG#43133 -XO\#4<<<



3DJH#758#RI#7<;

436

m. 
&KDSWHU#5;#²#17$.43#513#0E#'7,#FDUG
2YHUYLHZ

The NTAK10, which must be located in slots 1 to 9 of the main cabinet, 
provides an IPE-compatible 2.0 Mb DTI interface for the Option 11 syste
This circuit card includes on-board clock controller circuitry that can be 
manually switched in or out of service.

)XQFWLRQDO#GHVFULSWLRQ
The NTAK10 provides the following features and functions:

• a clock controller that can be switched in as an option

• software-selectable A/u-Law operation

• software-selectable digital pads on a per channel basis

• frame alignment and multiframe alignment detection

• frame and multiframe pattern generation

• CRC-4 transmission and reception (software selectable)

• card status and alarm indication with faceplate-mounted LEDs

• Periodic Pulse Metering (PPM) counting

• outpulsing of digits on any of the abcd bits

• Card-LAN for maintenance communications

• per-channel and all-channel loopback capabilities for near-end and 
far-end

• self-test
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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• download of incoming abcd validation times from software

• warm SYSLOAD (TS16 AS16 transmitted)

)UDQFH
Features specific to DTI requirements for France are implemented in 
firmware, and are switch-accessed. The requirements met are as follow

• transmission and reception of alarm indication signaling (AIS) in TS
(card disabled, warm SYSLOAD, etc.)

• France-specific PPM counting

• decadic dialing

• France-specific alarm report and error handling

3K\VLFDO#GHVFULSWLRQ
The 2Mb DTI pack uses a standard IPE-sized (9.5" by 12.5"), multilayer
printed circuit board. The faceplate is 7/8" wide and contain six LEDs.

In general, the LEDs operate as follows:

• after the card is plugged in, the LEDs (a-e) are turned on by the powe
circuit. The clock controller LED is independently controlled by its ow
microprocessor 

• after initialization, the LEDs (a-e) flash three times (0.5 seconds on,
seconds off) and then individual LEDs will go into appropriate states
shown in Table 109.
886063440433 6WDQGDUG#43133 -XO\#4<<<
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3RZHU#UHTXLUHPHQWV
The 2MB DTI obtains its power from the backplane. It draws less than 2A
+5V, 50mA on +15V and 50mA on -15V.

(QYLURQPHQW
The NTAK10 meets all applicable Nortel Networks operating specificatio

$UFKLWHFWXUH
The main functional blocks of the NTAK10 architecture include:

• DS-30X interface

• signaling interface

/(' 6WDWH 'HILQLWLRQ

',6 2Q#+5HG, 7KH#17$.43#FLUFXLW#FDUG#LV#GLVDEOHG1
2II 7KH#17$.43#LV#QRW#LQ#D#GLVDEOHG#VWDWH1

226 2Q#+<HOORZ, 7KH#17$.43#LV#LQ#DQ#RXW#RI#VHUYLFH#VWDWH
2II 7KH#17$.43#LV#QRW#LQ#DQ#RXW#RI#VHUYLFH#VWDWH

1($ 2Q#+<HOORZ, $#QHDU#HQG#DODUP#VWDWH#KDV#EHHQ#GHWHFWHG
2II 1R#QHDU#HQG#DODUP

)($ 2Q#+<HOORZ, $#IDU#HQG#DODUP#VWDWH#KDV#EHHQ#GHWHFWHG
2II 1R#IDU#HQG#DODUP

/%. 2Q#+<HOORZ, 17$.43#LV#LQ#ORRS0EDFN#PRGH
2II 17$.43#LV#QRW#LQ#ORRS0EDFN#PRGH

&& 2Q#+5HG, 7KH#FORFN#FRQWUROOHU#LV#VZLWFKHG#RQ#DQG#GLVDEOHG
2Q#+*UHHQ, 7KH#FORFN#FRQWUROOHU#LV#VZLWFKHG#RQ#DQG#LV#HLWKHU#

ORFNHG#WR#D#UHIHUHQFH#RU#LV#LQ#IUHH0UXQ#PRGH
)ODVKLQJ#
+*UHHQ,

7KH#FORFN#FRQWUROOHU#LV#VZLWFKHG#RQ#DQG#ORFNLQJ#
RQWR#WKH#SULPDU\#UHIHUHQFH

2II 7KH#FORFN#FRQWUROOHU#LV#VZLWFKHG#RII
1RWH=#6HH#WKH#³&ORFN#FRQWUROOHU#LQWHUIDFH´#
VHFWLRQ#LQ#WKLV#FKDSWHU#IRU#PRUH#RQ#WUDFNLQJ#DQG#
IUHH0UXQ#RSHUDWLRQ1
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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• three microprocessors

• digital pad.

• Card-LAN interface.

• carrier interface.

• clock controller interface.

A description of each block follows.

'6063;#LQWHUIDFH
The NTAK10 interfaces to one DS-30X bus which contains 32 
byte-interleaved timeslots operating at 2.56 Mb. Each timeslot contains 
bits in A10 message format, 8 are assigned to voice/data (64 Kbps), one
signaling (8 Kbps), and one is a data valid bit (8 Kbps).

7UDQVPLW#GDWD
To transmit data on the carrier, the incoming serial bit stream from the 
NTAK02 circuit card is converted to 8-bit parallel bytes. The signaling bi
are extracted by the signaling interface circuitry.

Digital Pad: The parallel data is presented to the pad PROM. The PROM
contains pad values, idle code, and A/u-law conversion. They can be se
independently for incoming and outgoing voice on a per channel basis. F
conversion formats are provided: A-law to A-law, A-law to u-law, u-law t
A-law, u-law to u-law. 

Each of these four formats has up to 32 unique pad values. The NTAK10 
provides the pad values of -10, -9, -8, -7, -6,-5, -4, -3, -2, -1, 0, 0.6, 1, 2, 3
5, 6, 7, 8, 9, 10, 11, 12, 13, and 14 dB (also idle and unassigned code). 
negative pad is a positive gain. 

The pad PROM output is converted from parallel to serial format and pas
on to a multiplexer, which passes PCM/data, TS0, and TS16 information.
FAS pattern is sent in even TS0s, while in odd TS0s alarm information is s
The multiplexer output is fed to the carrier interface which can forward it
the carrier or perform per channel loopback.
886063440433 6WDQGDUG#43133 -XO\#4<<<
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To receive data, PCM/Data from the carrier interface is converted from se
to parallel, is buffered, and is fed to the pad prom. It then sent onto the 
DS-30X interface, where signaling information from the signaling interfa
circuitry is multiplexed.

'6063;#PLFURSURFHVVRU
The DS-30X is a utility processor, responsible for the following tasks:

• controlling the DS-30X interface

• receiving and decoding of messages and taking appropriate action

• transmitting TS16 messages to the TS16 microprocessor

• receiving TS16 messages from the TS16 microprocessor and passi
these messages to the A07

• providing the 19.2 Kbps serial interface to the Card-LAN

• controlling LEDs

• downloading LCAs

• monitoring errors and alarms

• detecting the change of state in TS0, and outputting TS0 data

• counting bipolar violations, slips, PLL alarms, frame-alignment error
and CRC-4 errors

• monitoring the status of frame alignment and multiframe alignment

• detecting and reporting of alarm indication signals (AIS)

• updating of per channel loopback registers

• controlling the far-end loopback and digroup loopback functions

6LJQDOLQJ#LQWHUIDFH
,QWHUFRQQHFWLRQV
The external interconnection is through a 50-pin MDF connector with a 
NTBK05 carrier cable A0394217. 
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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&(37#LQWHUIDFH
For the Conference of European Postal Communications (CEPT) interfa
the connection to the external digital carrier is through NT5K85 DTI cab
assembly A0392021. It converts the 120ohm D-connector to 75ohm coa
The impedance is switch set. See the switch-settings table at the end of
chapter for options.

If a coax interface is required, use NT5K85 in conjunction with the NTBK

&KDQQHO#DVVRFLDWHG#VLJQDOLQJ
Channel associated signaling implies that each traffic carrying channel ha
own signaling channel permanently associated with it. Timeslot 16 is use
transmit two types of signaling: supervisory and address.

,QFRPLQJ#VLJQDO
Functions of the NTAK10 with regard to incoming signaling include:

• recognizing valid changes.

• determining which channels made the changes.

• collecting PPM.

• reporting changes to software.

2XWJRLQJ#VXSHUYLVRU\#VLJQDOV
The desired abcd bit pattern for a channel is output by the NTAK10, und
the control of the System Core card. The bit pattern to be transmitted is 
on the line for a minimum period of time. This time is specified in the sam
message and ensures that the signal is detected correctly at the far end

With the exception of the outpulsing signals and special signals, such as
Denmark's Flash signal and Sweden's Parking signal, the minimum dura
of any signal state is 100 msec. Some signal states may have a minimu
duration time that is longer than 100 msec.

3HULRGLF#3XOVH#0HWHULQJ#+330,
PPM is used to collect toll charges on outgoing CO trunk calls.
886063440433 6WDQGDUG#43133 -XO\#4<<<
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7649#PLFURSURFHVVRU
The functions of this microprocessor include:

• receiving signaling messages supplied by the DS-30X microprocess
decoding these messages, and taking subsequent actions

• transmitting messages to the DS-30X microprocessor

• handling PPM 

• updating the TS16 select RAM and TS16 data RAM

• providing outpulsing

• receive data from the change-of-state microprocessor

• transmitting AIS for CNET (France) application

&KDQJH0RI0VWDWH#PLFURSURFHVVRU
The functions of this processor are:

• detecting valid change of state in TS16.

• when a valid change has been found, passing the new abcd bits to 
TS16 microprocessor, along with five bits to indicate the associated
channel.

&DUULHU#LQWHUIDFH
7[#'LUHFWLRQ
The HDB3 encoded multiplexer output is fed to the output selector, whic
selects the PCM/Data output or the looped around far end data. The HDB
converted from digital to AMI and fed to the carrier. A transformer provid
isolation and impedance matching (75 ohms or 120 ohms).

5[#'LUHFWLRQ
The AMI data of the carrier is converted to digital and fed to the input sele
as well as the output selector for far end loopback. Clock recovery circui
within the receiving device extracts the 2.0 MHz clock. This clock is used
generate the frame and multiframe count and is sent to the clock controll
a reference.
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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&ORFN#FRQWUROOHU#LQWHUIDFH
The recovered clock from the external digital facility is provided to the clo
controller through the backplane-to-clock controller interface. Depending
upon the state of the clock controller (switched on or off), the clock contro
interface will, in conjunction with software, enable or disable the appropri
reference clock source.

The clock-controller circuitry on NTAK10 is identical to that of the 
NTAK20. Note that while several DTI/PRI packs may exist in one system
only one clock controller may be activated (all other DTI/PRI clock 
controllers must be switched off).

&ORFNLQJ#PRGHV
The clock controller can operate in one of two modes: tracking or 
non-tracking (also known as free-run).

Tracking mode
There are two stages to clock controller tracking: 

• tracking a reference, and

• locked onto a reference. 

When tracking a reference, the clock controller uses an algorithm to matc
frequency to the frequency of the incoming clock. When the frequencies
very near to being matched, the clock controller is locked onto the refere
The clock controller will make small adjustments to its own frequency un
both the incoming and system frequencies correspond.

If the incoming clock reference is stable, the internal clock controller will
track it, lock onto it, and match frequencies exactly. Occasionally, howe
environmental circumstances will cause the external or internal clocks to
drift. When this happens, the internal clock controller will briefly enter the
tracking stage. The green LED will flash momentarily until the clock 
controller is locked onto the reference once again.
886063440433 6WDQGDUG#43133 -XO\#4<<<
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If the incoming reference is unstable, the internal clock controller will 
continuously be in the tracking stage, with the LED flashing green all the
time. This condition does not present a problem, rather, it shows that the c
controller is continually attempting to lock onto the signal. If slips are 
occurring, however, it means that there is a problem with the clock contro
or the incoming line.

Free-run (non-tracking)
In free-run mode, the clock controller does not synchronize on any sourc
provides its own internal clock to the system. This mode can be used wh
the Option 11 is used as a master clock source for other systems in the
network. Free-run mode is undesirable if the Option 11 is intended to be
slave. It can occur, however, when both the primary and secondary cloc
sources are lost due to hardware faults or when invoked by using softwa
commands.

&ORFN#FRQWUROOHU#IXQFWLRQV#DQG#IHDWXUHV
The NTAK10 2MB DTI clock controller functions and features include:

• phase-locking to a reference, generating the 10.24 Mhz system cloc
and distributing it to the CPU through the backplane. Up to two 
references at a time may be accepted.

• providing primary to secondary switchover and auto-recovery

• preventing chatter

• providing error burst detection and correction, holdover, and free 
running capabilities

• complying with 2.0Mb CCITT specifications.

• communicating with software.

• providing jitter filtering.

• making use of an algorithm to aid in detecting crystal aging and to 
qualify clocking information.
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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5HIHUHQFH#VZLWFKRYHU
Switchover may occur in the case of reference degradation or reference
failure. When performance of the reference degrades to a point where th
system clock is no longer allowed to follow the timing signal, then the 
reference will be said to be out of specification. If the reference being use
out of specification and the other reference is still within specification, an
automatic switchover is initiated without software intervention. If both 
references are out of specification, the clock controller provides holdove

$XWRUHFRYHU\#DQG#FKDWWHU
If the software command “track to primary” is given, the clock controller 
tracks to the primary reference and continuously monitors the quality of b
primary and secondary references. If the primary becomes out of 
specification, the clock controller automatically tracks to secondary provi
that it is within specifications. On failure (both out of specification), the clo
controller enters the HOLDOVER mode and continuously monitors both
references. An automatic switchover is initiated to the reference that reco
first. If the secondary recovers first, then the clock controller tracks to th
secondary, but switches over to the primary whenever the primary recov
If the primary recovers first, then the clock controller tracks to the primar

If the software command “track to secondary” is given, the clock controll
tracks to the secondary reference and continuously monitors the quality
both primary and secondary references. If the secondary becomes out o
specification, the clock controller automatically tracks to primary provide
that it is within specifications. On failure (both out of specification), the clo
controller enters the HOLDOVER mode and continuously monitors both
references. An automatic switchover is initiated to the reference that reco
first. If the primary recovers first, then the clock controller tracks to the 
primary, but switches over to the secondary whenever the secondary 
recovers. If the secondary recovers first, then the clock controller tracks to
secondary.

A time-out mechanism prevents chatter due to repeated automatic switc
between primary and secondary reference sources.

5HIHUHQFH#FORFN#VHOHFWLRQ#YLD#VRIWZDUH
The 2MB DTI card has the necessary hardware for routing its reference to
appropriate line on the backplane 
886063440433 6WDQGDUG#43133 -XO\#4<<<
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Software is responsible for the distribution of the secondary references a
ensures that no contention is present on the REFCLK1 backplane line. 
Software designates the 2MB DTI Card as a primary reference source to
clock controller. The secondary reference is obtained from another 2 Mb
DTI card, which is designated by a craft person. No other clocks origina
from other 2MB DTI packs are used.

The clock controller provides an external timing interface and is capable
accepting two signals as timing references. In this case, an external refe
refers to an auxiliary timing source which is bridged from a traffic carryin
signal. This is not intended to be a dedicated non-traffic bearing timing sig
The clock controller uses either the two external/auxiliary references or 
2MB DTI references.

5HIHUHQFH#FORFN#LQWHUIDFH
The recovered clock derived from the facility is available on the MDF 
connector. The signals at these connectors conform to the electrical 
characteristics of the EIA RS-422 standard.

6ZLWFK#VHWWLQJV
Various 2MB DTI switchable options exist on the NTAK10. These are:

Note: The ON position for all the switches is towards the bottom of t
card. This is indicated by a white dot printed on the board adjacent to
bottom left corner of each individual switch. 

6ZLWFK 2II
+6ZLWFK#2SHQ,

2Q
+6ZLWFK#&ORVHG,

6404 0 0
6405 &&#(QDEOHG &&#'LVDEOHG
6504 453#RKP :8#RKP
6505 :8#RKP 453#RKP
6604 QRQ0)UHQFK#)LUPZDUH )UHQFK#)LUPZDUH
6605 0 0
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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&KDSWHU#5<#²#17$.:<#513#0E#35,#FDUG#
2YHUYLHZ

The NTAK79, which must be located in slots 1 to 9 of the main cabinet, 
provides a 2.0 Mb PRI interface and an on-board D-Channel handler (DC
for the Option 11 system. This circuit card also includes on-board circuit
equivalent to the NTAK20 Clock Controller that can be manually switched
or out of service.

)XQFWLRQDO#GHVFULSWLRQ
NTAK79 provides the following features and functions:

• recovery of the 2.048 kbps data by the CEPT receiver, at signal leve
which have been attenuated by up 10 dB

• control of CEPT line density using HDB3 which provides 64 kbps cle
channel

• performance monitoring of the receive carrier by means of Bipolar 
Violations (BPV), Slips, CRC-4 (CRC), and Frame Bit Errors (FBER

• monitoring of receive carrier alarms including AIS, LOS, and RAI

• transmission of remote alarm when instructed

• slip-buffering receive messages

• supporting National and International bits in time slot 0

• on-board clock controller

• on-board D-Channel interface

• 32 software-selectable Tx & Rx Pad values
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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• conversion of PCM commanding Laws (A-A, u-u, A-u, u-A)

• Card-LAN for maintenance communications

3K\VLFDO#GHVFULSWLRQ
The NTAK79 uses a standard IPE-sized (9.5" by 12.5"), multilayer printe
circuit board. The faceplate is 7/8" wide and contains seven LEDs.

In general, the LEDs operate as shown in Table 110.

7DEOH#443
17$.:<#/('V

/(' 6WDWH 'HILQLWLRQ

226 2Q#+5HG, 7KH#17$.:<#50%#35,#FLUFXLW#FDUG#LV#
HLWKHU#GLVDEOHG#RU#RXW0RI0VHUYLFH1#

2II 7KH#17$.:<#50%#35,#LV#QRW#LQ#D#GLVDEOHG#
VWDWH1#

$&7 2Q#+*UHHQ, 7KH#17$.:<#50%#35,#FLUFXLW#FDUG#LV#LQ#DQ#
DFWLYH#VWDWH1#

2II 7KH#17$.:<#50%#35,#LV#QRW#LQ#D#GLVDEOHG#
VWDWH1#7KH#226#/('#ZLOO#EH#UHG1#

5(' 2Q#+5HG, $#UHG#DODUP#VWDWH#KDV#EHHQ#GHWHFWHG1#7KLV#
UHSUHVHQWV#D#ORFDO#DODUP#VWDWH#RI=
#/RVV#RI#&DUULHU#+/26,
/RVV#RI#)UDPH#+/)$6,/#RU#
/RVV#RI#&5&#0XOWLIUDPH#+/0$6,1#

2II 1R#UHG#+ORFDO,#DODUP1#
<(/ 2Q#+<HOORZ, $#\HOORZ#DODUP#VWDWH#KDV#EHHQ#GHWHFWHG1#

7KLV#UHSUHVHQWV#D#UHPRWH#DODUP#LQGLFDWLRQ#
IURP#WKH#IDU#HQG1#7KH#DODUP#PD\#EH#HLWKHU#
$ODUP#,QGLFDWLRQ#+$,6,#RU#5HPRWH#$ODUP#
+5$,,1#

2II 1R#\HOORZ#+UHPRWH,#DODUP1#
/%. 2Q#+*UHHQ, 50%#35,#LV#LQ#ORRS0EDFN#PRGH1#

2II 50%#35,#LV#QRW#LQ#ORRS0EDFN#PRGH1
886063440433 6WDQGDUG#43133 -XO\#4<<<
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3RZHU#UHTXLUHPHQWV
The NTAK79 obtains its power from the backplane, drawing maximums o
amps on +5 V, 50 mA on +12 V and 50 mA on -12 V.

(QYLURQPHQW
The NTAK79 meets all applicable Nortel Network’s operating specificatio

&& 2Q#+5HG, 7KH#FORFN#FRQWUROOHU#LV#VZLWFKHG#RQ#DQG#
GLVDEOHG1

2Q#+*UHHQ, 7KH#FORFN#FRQWUROOHU#LV#VZLWFKHG#RQ#DQG#LV#
HLWKHU#ORFNHG#WR#D#UHIHUHQFH#RU#LV#LQ#IUHH#
UXQ#PRGH1

)ODVKLQJ#
+*UHHQ,

7KH#FORFN#FRQWUROOHU#LV#VZLWFKHG#RQ#DQG#LV#
DWWHPSWLQJ#WR#ORFN#+WUDFNLQJ#PRGH,#WR#D#
UHIHUHQFH1#,I#WKH#/('#IODVKHV#FRQWLQXRXVO\#
RYHU#DQ#H[WHQGHG#SHULRG#RI#WLPH/#FKHFN#
WKH#&&#67$7#LQ#/'931#,I#WKH#&&#LV#
WUDFNLQJ#WKLV#PD\#EH#DQ#DFFHSWDEOH#VWDWH1#
&KHFN#IRU#VOLSV#DQG#UHODWHG#FORFN#
FRQWUROOHU#HUURU#FRQGLWLRQV1#,I#QRQH#H[LVW/#
WKHQ#WKLV#VWDWH#LV#DFFHSWDEOH/#DQG#WKH#
IODVKLQJ#LV#LGHQWLI\LQJ#MLWWHU#RQ#WKH#
UHIHUHQFH1

'&+ 2Q#+5HG, '&+#LV#HTXLSSHG#DQG#GLVDEOHG1
2Q#+*UHHQ, '&+#LV#HTXLSSHG#DQG#HQDEOHG/#EXW#QRW#

QHFHVVDULO\#HVWDEOLVKHG1#
2II '&+#LV#VZLWFKHG#RII1#

7DEOH#443#+&RQWLQXHG,
17$.:<#/('V

/(' 6WDWH 'HILQLWLRQ
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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The main functional blocks of the NTAK79 architecture include:

• DS-30X interface

• A07 signaling interface

• digital pad

• carrier interface

• CEPT transceiver

• SLIP control

• D-Channel support interface

• 8031 microcontroller

• Card-LAN / echo / test port interface

A description of each block follows.

'6063;#LQWHUIDFH
The NTAK79 interfaces to one DS-30X bus which contains 32 
byte-interleaved timeslots operating at 2.56 Mb. Each timeslot contains 
bits in A10 message format; 8 are assigned to voice/data (64 Kbps), one
signaling (8 Kbps), and one is a data valid bit (8 Kbps).

The incoming serial bit stream is converted to 8-bit parallel bytes to be 
directed to padding control.

The signaling bits are extracted and inserted by the A07 signaling interf
circuitry. Following is the mapping of the DS-30X timeslot number to the
PCM-30 channel number. Timeslots 0 and 16 are currently unused for P
886063440433 6WDQGDUG#43133 -XO\#4<<<
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'LJLWDO#3$'
Software selects A-law or Mu-Law and one of 32 possible PAD values fo
each channel. These values are provided in a PROM through which the
is routed. The idle code for A-law is 54H and for Mu-law is 7FH. The 
unequipped code is FFH for both A-law and Mu-law. As the idle code an
unequipped code may be country dependent, the software instructs the 
NTAK79 to use different codes for each direction. The 32 digital pads 
available are illustrated below. The values shown are attenuation levels,
1.0dB is 1dB of loss and -1.0dB is 1db of gain.

Digital Pad - values & offset allocations

3$'#6(7#3 3$'#6(7#4#

2IIVHW 3$' 2IIVHW 3$'
3 319#G% 3 313#G%
4 413#G% 4 0413#G%
5 513#G% 5 0513#G%
6 613#G% 6 0613#G%
7 713#G% 7 0713#G%
8 813#G% 8 0813#G%
9 914#G% 9 0913#G%
: :13#G% : 0:13#G%
; ;13#G% ; 0;13#G%
< <13#G% < 0<13#G%
43 4313#G% 43 04313#G%
44 4413#G% 44 VSDUH
45 4513#G%# 45 VSDUH#
46 4613#G% 46 VSDUH
47 4713#G%# 47 ,GOH#&RGH#
48 VSDUH 48 8QDVVLJQHG#

&RGH#
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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6LJQDOLQJ#LQWHUIDFH
The Meridian 1 signaling interface consists of the A07 DS-30X signaling
controller. This interface provides an 8 Kbps signaling link via the DS-30
timeslot zero data bit zero. Messages are 3 bytes in length.

&DUULHU#LQWHUIDFH
For the E-1 interface, the connection to the external digital carrier is provi
by the line interface chip. This device provides accurate pulse shaping to 
the CCITT pulse mask requirements. It provides clock recovery functions
the receive side as well as tolerance to jitter and wander in the received
stream.

,PSHGDQFH#PDWFKLQJ#
The line interface provides for the use of either 75ohm coaxial or 120oh
twisted pair cable. The impedance is selected by a switch, as shown in 
settings table below.

Impedance matching switch selection

Note: The ON position for all the switches is towards the bottom of t
card. This is indicated by a white dot printed on the board adjacent to
bottom left corner of each individual switch. 

&DEOH 2Q 2II

:8#2KP 65 64
453#2KP 64 65
886063440433 6WDQGDUG#43133 -XO\#4<<<
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&DUULHU#JURXQGLQJ
NTAK79 provides for the capability of selectively grounding the shield of t
Tx and/or Rx pairs of the carrier. Closing (down) the on-board switch wil
apply FGND to the appropriate carrier cable shield. The switch settings 
shown below.

Carrier shield grounding switch settings

5HFHLYHU#IXQFWLRQV
The receiver extracts data and clock from an AMI (Alternate Mark Inversio
coded signal and outputs clock and synchronized data. The receiver is 
sensitive to signals over the entire range of cable lengths and requires n
equalization. The clock and data recovery meets or exceeds the jitter 
specifications of the CCITT recommendation G.823 and the jitter attenua
requirements of CCITT recommendation G.742. This provides jitter 
attenuation increasing from 0 dB to 60 dB over the frequency range from
about 6 Hz to 6 KHz. 

7UDQVPLWWHU#IXQFWLRQV
The transmitter takes the binary (dual unipolar) data from the PCM 
transceiver and produces bipolar pulses which conform to CCITT 
recommendation G.703 pulse shape.

/RRSEDFNV
The remote loopback function causes the device to transmit the same dat
it receives using the jitter attenuated receive clock. The data is additiona
available at the receive data outputs. Local loopback causes the transmi
and clock to appear at the receive clock and data outputs. This data is a
transmitted on the line unless transmit AIS is selected.

6ZLWFK &DUULHU#3DLU 2Q 2II

6704 5[#VKLHOG 2SHQ *1'
6705 7[#VKLHOG 2SHQ *1'
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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&(37#WUDQVFHLYHU
The transmitter and receiver functions are used for synchronization, cha
and signal extraction. The functions meet applicable specifications of th
CCITT recommendation G.703 & G.732.

The transceiver provides transmit framing based on the 2.048 MHz cloc
derived from the DS-30X system clock and 1KHZ framing pulse.

6OLS#FRQWURO
Slip control provides organized recovery of PCM when the clock recove
from the external facility is at a different frequency with respect to the lo
clock. 

'0&KDQQHO#VXSSRUW#LQWHUIDFH
The D-Channel support interface is a 64 kbps, full-duplex serial bit strea
configured as a DCE device. The data signals include: (1) Receive data
output, (2) transmit data input, (3) receive clock output, and (4) transmit cl
output. The receive and transmit clocks can be of slightly different bit rat
from each other as determined by the transmit and receive carrier clocks

The NTAK79 has an on-board D-Channel handler interface (DCHI). It is 
equivalent to a single port of an NTAK02 SDI/DCH pack. This allows for
completely operational ISDN PRA link with clock synchronization and 
D-Channel on a single circuit card.

The on-board D-Channel has one status LED on the NTAK79 faceplate 
indicate enabled/disabled states. (See Table 110).

The on-board DCHI can be operated in two separate modes as defined b
on-board dip switch. It can operate in a standard DCHI mode common to
most ISDN standard countries. It can also operate in an U.K. specific mo
using the DPNSS format.

Settings for the DCHI dip switch (SW1).

6ZLWFK )XQFWLRQ 2Q 2II

6404 (Q2'LV (QDEOHG 'LVDEOHG
6405 )2:#0RGH '3166 '&+,
886063440433 6WDQGDUG#43133 -XO\#4<<<
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'&+,#VSHFLDO#DSSOLFDWLRQV#FRQQHFWLRQ
The connection between the PRI2 and the on-board D-Channel Handler
Interface card is also available at the MDF connector. The signals confirm
the EIA RS-422 standard. Connections would not be made to these pins
normal on-board DCHI operation. They are available for future or specia
applications.

&DUG0/$1#LQWHUIDFH
A Dual Port UART handles the functions of the serial ports for the Card-LA
serial link and the echo canceller/test port interface. The echo/test interfa
an asynchronous 4800 bps 8-bit connected to port A of the UART. The 
card-LAN interface is an asynchronous 19.2 kbps 9 bit start/stop connec
to port B of the UART.

The connection to the echo canceler/test port is available at the 
backplane/MDF connector. The signals at this port conform to the EIA 
RS-232C.

&ORFN#FRQWUROOHU#LQWHUIDFH
The clock controller circuitry on the NTAK79 is identical to that of the 
NTAK20 clock controller. 

Note that while several DTI/PRI packs may exist in one system, only on
clock controller may be activated (all other DTI/PRI clock controllers mu
be switched off).

&ORFNLQJ#PRGHV
The clock controller can operate in one of two modes: tracking or 
non-tracking (also known as free-run).

Tracking mode
There are two stages to clock controller tracking: 

• tracking a reference, and

• locked onto a reference. 
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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When tracking a reference, the clock controller uses an algorithm to matc
frequency to the frequency of the incoming clock. When the frequencies
very near to being matched, the clock controller is locked onto the refere
The clock controller will make small adjustments to its own frequency un
both the incoming and system frequencies correspond.

If the incoming clock reference is stable, the internal clock controller will
track it, lock onto it, and match frequencies exactly. Occasionally, howe
environmental circumstances will cause the external or internal clocks to
drift. When this happens, the internal clock controller will briefly enter the
tracking stage. The green LED will flash momentarily until the clock 
controller is locked onto the reference once again.

If the incoming reference is unstable, the internal clock controller will 
continuously be in the tracking stage, with the LED flashing green all the
time. This condition does not present a problem, rather, it shows that the c
controller is continually attempting to lock onto the signal. If slips are 
occurring, however, it means that there is a problem with the clock contro
or the incoming line.

Free-run (non-tracking)
In free-run mode, the clock controller does not synchronize on any sourc
provides its own internal clock to the system. This mode can be used wh
the Option 11 is used as a master clock source for other systems in the
network. Free-run mode is undesirable if the Option 11 is intended to be
slave. It can occur, however, when both the primary and secondary cloc
sources are lost due to hardware faults or when invoked by using softwa
commands.

&ORFN#FRQWUROOHU#IXQFWLRQV#DQG#IHDWXUHV
The NTAK79 clock controller functions and features include:

• phase lock to a reference, generate the 10.24 Mhz system clock, an
distribute it to the CPU through the backplane. Up to two references
time may be accepted.

• provide primary to secondary switchover (auto-recovery is provided

• prevent chatter

• provide error burst detection and correction, holdover, and free runn
capabilities
886063440433 6WDQGDUG#43133 -XO\#4<<<
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• comply with 2.0Mb CCITT specifications

• communicate with software

• provide jitter filtering

• make use of an algorithm to aid in detecting crystal aging and to qua
clocking information

5HIHUHQFH#VZLWFKRYHU
Switchover may occur in the case of reference degradation or reference
failure. When performance of the reference degrades to a point where th
system clock is no longer allowed to follow the timing signal, then the 
reference will be said to be out of specification. If the reference being use
out of specification and the other reference is still within specification, an
automatic switchover is initiated without software intervention. If both 
references are out of specification, the clock controller provides holdove

$XWRUHFRYHU\#DQG#FKDWWHU
If the software command “track to primary” is given, the clock controller 
tracks to the primary reference and continuously monitors the quality of b
primary and secondary references. If the primary becomes out of 
specification, the clock controller automatically tracks to secondary provi
that it is within specifications. On failure (both out of specification), the clo
controller enters the HOLDOVER mode and continuously monitors both
references. An automatic switchover is initiated to the reference that reco
first. If the secondary recovers first, then the clock controller tracks to th
secondary, but switches over to the primary when the primary recovers. I
primary recovers first, the clock controller tracks to the primary.

If the software command “track to secondary” is given, the clock controll
tracks to the secondary reference and continuously monitors the quality
both primary and secondary references. If the secondary becomes out o
specification, the clock controller automatically tracks to primary provide
that it is within specifications. On failure (both out of spec.), the clock 
controller enters the HOLDOVER mode and continuously monitors both
references. An automatic switchover is initiated to the reference that reco
first. If the primary recovers first, then the clock controller tracks to the 
primary, but switches over to the secondary whenever the secondary 
recovers. If the secondary recovers first, then the clock controller tracks to
secondary.
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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A time-out mechanism prevents chatter due to repeated automatic switc
between primary and secondary reference sources.

+ROGRYHU#DQG#IUHH0UXQ
In the temporary absence of a synchronization reference signal, or when
sudden changes occur on the incoming reference due to error bursts, the
controller provides a stable holdover. The free-run mode is initiated when
clock controller has no record of the quality of the incoming reference clo

If the software command “free run” is given, the clock controller enters t
free-run mode and remains there until a new command is received. Note
the free-run mode of operation is automatically initiated after the clock 
controller is enabled.

5HIHUHQFH#FORFN#VHOHFWLRQ#YLD#VRIWZDUH
The NTAK79 has the necessary hardware for routing its reference to the
appropriate line on the backplane 

Software is responsible for the distribution of the secondary references a
ensures that no contention is present on the REFCLK1 backplane line. 
Software designates the NTAK79 as a primary reference source to the c
controller. The secondary reference is obtained from another NTAK79 ca
which is designated by a craft person. No other clocks originating from ot
NTAK79 circuit cards are used.

The clock controller provides an external timing interface and is capable
accepting two signals as timing references. In this case, an external refer
refers to an auxiliary timing source which is bridged from a traffic carryin
signal. This is not intended to be a dedicated non-traffic bearing timing sig
The clock controller uses either the two external/auxiliary references or 
NTAK79 references.
886063440433 6WDQGDUG#43133 -XO\#4<<<



3DJH#77<#RI#7<;

456

the 

s 

ls 

ar 

)

&KDSWHU#63#²#17%.83#513#0E#35,#FDUG#
2YHUYLHZ

The NTBK50 card provides a 2Mb PRI interface and is installed in slots 
1 to 9 in the main cabinet. The NTBK50 supports the NTAK20 clock 
controller daughterboard and either the NTAK93 D-Channel interface or 
NTBK51 Downloadable D-Channel handler. The NTAK93 DCHI 
daughterboard provides identical performance to the on-board NTAK79 
DCHI. The NTBK51 DDCH daughterboard provides support for protocol
based on the MSDL platform.

)XQFWLRQDO#GHVFULSWLRQ
NTBK50 provides the following features and functions:

• recovery of the 2.048 kbps data by the CEPT receiver, at signal leve
which have been attenuated by up to 10 dB

• control of CEPT line density using HDB3 which provides 64 kbps cle
channel

• performance monitoring of the receive carrier by means of Bipolar 
Violations (BPV), Slips, CRC-4 (CRC), and Frame Bit Errors (FBER

• monitoring of receive carrier alarms including AIS, LOS, and RAI

• transmission of remote alarm when instructed

• slip-buffering receive messages

• support of National and International bits in time slot 0

• clock controller daughterboard

• D-Channel interface daughterboard

• Downloadable D-Channel handler daughterboard
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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d 
• 32 software-selectable Tx and Rx Pad values

• conversion of PCM commanding Laws (A-A, u-u, A-u, u-A)

• Card-LAN for maintenance communications

3K\VLFDO#GHVFULSWLRQ
The NTBK50 uses a standard IPE-sized (9.5" by 12.5"), multilayer printe
circuit board. The faceplate is 7/8" wide and contains seven LEDs.

In general, the LEDs operate as shown in Table 111.

7DEOH#444
17%.83#IDFHSODWH#/('V

/(' 6WDWH 'HILQLWLRQ

226 2Q#+5HG, 7KH#17%.83#5#0E#35,#FLUFXLW#FDUG#LV#
HLWKHU#GLVDEOHG#RU#RXW0RI0VHUYLFH1#$OVR/#
WKH#VWDWH#RI#WKH#FDUG#DIWHU#SRZHU0XS/#
FRPSOHWLRQ#RI#VHOI#WHVW/#DQG#H[LWLQJ#
UHPRWH#ORRSEDFN1#

2II 7KH#17%.83#5#0E#35,#LV#QRW#LQ#D#
GLVDEOHG#VWDWH1#

$&7 2Q#+*UHHQ, 7KH#17%.83#5#0E#35,#FLUFXLW#FDUG#LV#LQ#
DQ#DFWLYH#VWDWH1#

2II 7KH#17%.83#5#0E#35,#LV#LQ#D#GLVDEOHG#
VWDWH1#7KH#226#/('#LV#UHG1#

5(' 2Q#+5HG, $#UHG#DODUP#VWDWH#KDV#EHHQ#GHWHFWHG1#
7KLV#UHSUHVHQWV#D#ORFDO#DODUP#VWDWH#RI#
/RVV#RI#&DUULHU#+/26,/#/RVV#RI#)UDPH#
+/)$6,#RU#/RVV#RI#&5&#0XOWLIUDPH#
+/0$6,1#

2II 1R#UHG#+ORFDO,#DODUP1#
<(/ 2Q#+<HOORZ, $#\HOORZ#DODUP#VWDWH#KDV#EHHQ#GHWHFWHG1#

7KLV#UHSUHVHQWV#D#UHPRWH#DODUP#
LQGLFDWLRQ#IURP#WKH#IDU#HQG1#7KH#DODUP#
PD\#EH#HLWKHU#$ODUP#,QGLFDWLRQ#+$,6,#RU#
5HPRWH#$ODUP#+5$,,1#

2II 1R#\HOORZ#+UHPRWH,#DODUP1#
/%. 2Q#+*UHHQ, 5#0E#35,#LV#LQ#ORRS0EDFN#PRGH1#

2II 5#0E#35,#LV#QRW#LQ#ORRS0EDFN#PRGH
886063440433 6WDQGDUG#43133 -XO\#4<<<
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3RZHU#UHTXLUHPHQWV
The NTBK50 obtains its power from the backplane, drawing maximums
2 amps on +5 V, 35 mA on +15 V and 20 mA on -15 V.

(QYLURQPHQW
The NTBK50 meets all applicable Northern Telecom operating 
specifications.

&& 2Q#+5HG, 7KH#FORFN#FRQWUROOHU#LV#VRIWZDUH#GLVDEOHG
2Q#+*UHHQ, 7KH#FORFN#FRQWUROOHU#LV#HQDEOHG#DQG#LV#

HLWKHU#ORFNHG#WR#D#UHIHUHQFH#RU#LV#LQ#IUHH#
UXQ#PRGH

)ODVKLQJ#
+*UHHQ,

17$.53#LV#HTXLSSHG#DQG#LV#DWWHPSWLQJ#WR#
ORFN#+WUDFNLQJ#PRGH,#WR#D#UHIHUHQFH1#,I#WKH#
/('#IODVKHV#FRQWLQXRXVO\#RYHU#DQ#
H[WHQGHG#SHULRG#RI#WLPH/#FKHFN#WKH#&&#
67$7#LQ#/'931#,I#WKH#&&#LV#WUDFNLQJ#WKLV#
PD\#EH#DQ#DFFHSWDEOH#VWDWH1#&KHFN#IRU#
VOLSV#DQG#UHODWHG#FORFN#FRQWUROOHU#HUURU#
FRQGLWLRQV1#,I#QRQH#H[LVW/#WKHQ#WKLV#VWDWH#LV#
DFFHSWDEOH/#DQG#WKH#IODVKLQJ#LV#LGHQWLI\LQJ#
MLWWHU#RQ#WKH#UHIHUHQFH1

2II 7KH#FORFN#FRQWUROOHU#LV#QRW#HTXLSSHG1#
'&+ 2Q#+5HG, '&+#LV#GLVDEOHG1

2Q#+*UHHQ, '&+#LV#HQDEOHG/#EXW#QRW#QHFHVVDULO\#
HVWDEOLVKHG1#

2II '&+#LV#QRW#HTXLSSHG1#

7DEOH#444#+&RQWLQXHG,
17%.83#IDFHSODWH#/('V

/(' 6WDWH 'HILQLWLRQ
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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$UFKLWHFWXUH
The main functional blocks of the NTBK50 architecture include:

• DS-30X interface

• A07 signaling interface

• digital pad

• carrier interface

• CEPT transceiver

• SLIP control

• D-Channel support interface

• clock controller interface

• Card-LAN / echo / test port interface

• 80C51FA Microcontroller

A description of each block follows.

'6063;#LQWHUIDFH
NTBK50 interfaces to one DS-30X bus which contains 32 byte-interleav
timeslots operating at 2.56 Mb. Each timeslot contains 10 bits in A10 
message format; 8 are assigned to voice/data (64 Kbps), one to signalin
(8 Kbps), and one is a data valid bit (8 Kbps).

The incoming serial bit stream is converted to 8-bit parallel bytes to be 
directed to padding control. The signaling bits are extracted and inserted
the A07 signaling interface circuitry. Timeslots 0 and 16 are currently unu
for PCM.

'LJLWDO#3$'
Software selects A-law or Mu-Law and one of 32 possible PAD values fo
each channel. These values are provided in a PROM through which the
is routed. The idle code for A-law is 54H and for Mu-law is 7FH. The 
unequipped code is FFH for both A-law and Mu-law.
886063440433 6WDQGDUG#43133 -XO\#4<<<
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As the idle code and unequipped code may be country dependent, the 
software instructs the NTBK50 to use different codes for each direction. T
32 digital pads available are illustrated in the Table below. The values sh
are attenuation levels (1.0dB is 1dB of loss and -1.0dB is 1db of gain).

Digital Pad - values & offset allocations

6LJQDOLQJ#LQWHUIDFH
The Meridian 1 signaling interface consists of the A07 DS-30X signaling
controller. This interface provides an 8 Kbps signaling link via the DS-30
timeslot zero data bit zero. Messages are 3 bytes in length.

3$'#6(7#3 3$'#6(7#4#

2IIVHW 3$' 2IIVHW 3$'
3 319#G% 3 313#G%
4 413#G% 4 0413#G%
5 513#G% 5 0513#G%
6 613#G% 6 0613#G%
7 713#G% 7 0713#G%
8 813#G% 8 0813#G%
9 914#G% 9 0913#G%
: :13#G% : 0:13#G%
; ;13#G% ; 0;13#G%
< <13#G% < 0<13#G%
43 4313#G% 43 04313#G%
44 4413#G% 44 VSDUH
45 4513#G%# 45 VSDUH#
46 4613#G% 46 VSDUH
47 4713#G%# 47 ,GOH#&RGH#
48 VSDUH 48 8QDVVLJQHG#

&RGH#
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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&DUULHU#LQWHUIDFH
For the E-1 interface, the connection to the external digital carrier is provi
by the line interface chip. This device provides accurate pulse shaping to 
the CCITT pulse mask requirements. It provides clock recovery functions
the receive side as well as tolerance to jitter and wander in the received
stream.

,PSHGDQFH#PDWFKLQJ#+6ZLWFK#6:5,
The line interface provides for the use of either 75ohm coaxial or 120oh
twisted pair cable. The impedance is selected by SW2, as shown in the 
settings table below.

Note: The ON position for all the switches is towards the bottom of t
card. This is indicated by a white dot printed on the board adjacent to
bottom left corner of each individual switch. 

&DUULHU#JURXQGLQJ
NTBK50 provides for the capability of selectively grounding the shield of t
Tx and/or Rx pairs of the carrier. Closing (down) the on-board switch wil
apply FGND to the appropriate carrier cable shield. The switch settings 
shown below.

&DUULHU#6KLHOG#JURXQGLQJ#+6ZLWFK#6:7,
Settings are shown in the Table below.

Carrier shield grounding switch settings

Note: The usual method is to ground the outer conductor of the rece
coax signal.

&DEOH#7\SH 6:#504

:8ô 'RZQ#+2Q,
453ô 8S#+2II,

6ZLWFK 'RZQ#+2Q, 8S#+2II,

6:#704 5[²)*1' 5[²23(1
6:#705 7[²)*1' 7[²23(1
886063440433 6WDQGDUG#43133 -XO\#4<<<
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5HFHLYHU#IXQFWLRQV
The receiver extracts data and clock from an AMI (Alternate Mark Inversio
coded signal and outputs clock and synchronized data. The receiver is 
sensitive to signals over the entire range of cable lengths and requires n
equalization. The clock and data recovery meets or exceeds the jitter 
specifications of the CCITT recommendation G.823 and the jitter attenua
requirements of CCITT recommendation G.742. This provides jitter 
attenuation increasing from 0 dB to 60 dB over the frequency range from
about 6 Hz to 6 KHz. 

7UDQVPLWWHU#IXQFWLRQV
The transmitter takes the binary (dual unipolar) data from the PCM 
transceiver and produces bipolar pulses which conform to CCITT 
recommendation G.703 pulse shape.

/RRSEDFNV
The remote loopback function causes the device to transmit the same dat
it receives using the jitter attenuated receive clock. The data is additiona
available at the receive data outputs. Local loopback causes the transmi
and clock to appear at the receive clock and data outputs. This data is a
transmitted on the line unless transmit AIS is selected.

&(37#WUDQVFHLYHU
The transmitter and receiver functions are used for synchronization, cha
and signal extraction. The functions meet applicable specifications of th
CCITT recommendation G.703 & G.732.

The transceiver provides transmit framing based on the 2.048 MHz cloc
derived from the DS-30X system clock and 1KHZ framing pulse.

6OLS#FRQWURO
Slip control provides organized recovery of PCM when the clock recove
from the external facility is at a different frequency with respect to the lo
clock. 
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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'0&KDQQHO#VXSSRUW#LQWHUIDFH
The D-Channel support interface is a 64 kbps, full-duplex serial bit strea
configured as a DCE device. The data signals include: (1) Receive data
output, (2) transmit data input, (3) receive clock output, and (4) transmit cl
output. The receive and transmit clocks can be of slightly different bit rat
from each other as determined by the transmit and receive carrier clocks

The NTBK50 supports a daughterboard D-Channel handler interface 
(DCHI). It is the equivalent to a single port of an NTAK02 SDI/DCH card
As well, the NTBK50 supports a Downloadable D-Channel handler interfa
(DDCH). It will bring the MSDL D channel capability into the Option 11 
system. 

'&+,#&RQILJXUDWLRQ#IRU#17$.<6#RQO\#+6:4,
The NTAK93 DCHI daughterboard can be operated in two separate mode
defined by an on-board dip switch. It can operate in a standard DCHI mo
common to most ISDN standard countries. It can also operate in a U.K. 
specific mode using the DPNSS format. The DDCH will support only a sin
port which will directly interface to the PRI motherboard. 

Settings for the DCHI dip switch (SW1).

&DUG0/$1#LQWHUIDFH
A Dual Port UART handles the functions of the serial ports for the Card-LA
serial link test port interface. The test interface is an asynchronous 4800
8 bit connected to port A of the UART. The card-LAN interface is an 
asynchronous 19.2 kbps 9 bit start/stop connected to port B of the UAR

The connection to the test port is available at the backplane/MDF conne

The signals at this port conform to the EIA RS-232C standard.

6ZLWFK )XQFWLRQ 2Q 2II

6404 ² ² ²
6405 )2:#0RGH '3166 '&+,
886063440433 6WDQGDUG#43133 -XO\#4<<<
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&KDSWHU#64#²#17$.53#FORFN#FRQWUROOHU
2YHUYLHZ

The NTAK20 clock controller daughter board mounts directly on the 
NTAK09 DTI/PRI, the NTBK50 2 MB PRI card, or the NTBK22 MISP card
It is consequently located in slots 1 to 9 of the main cabinet and can sup
1.5 Mb, 2.0 Mb, and 2.56 Mb clock recovery rates.

Note: The card is restricted to slots 1 through 3 in EMC- type cabine
(such as NAK11Dx and NTAK11Fx cabinets). It will not work in slots 
through 10 in these cabinets.

NTAK20 provides the following features and functions:

• phase lock to a reference, generation of the 10.24 Mhz system clock
distribution of the clock to the CPU through the backplane

• accepts one primary and one secondary reference

• primary-to-secondary switchover and auto-recovery

• chatter prevention due to repeated switching

• error-burst detection and correction, holdover, and free running 
capabilities

• communication with software

• jitter filtering

• use of an algorithm to aid in detecting crystal aging and to qualify 
clocking information
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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&ORFNLQJ#PRGHV
The clock controller can operate in one of two modes: tracking or 
non-tracking (also known as free-run).

7UDFNLQJ#PRGH
There are two stages to clock controller tracking: 

• tracking a reference, and

• locked onto a reference. 

When tracking a reference, the clock controller uses an algorithm to matc
frequency to the frequency of the incoming clock. When the frequencies
very near to being matched, the clock controller is locked onto the refere
The clock controller will make small adjustments to its own frequency un
both the incoming and system frequencies correspond.

If the incoming clock reference is stable, the internal clock controller will
track it, lock onto it, and match frequencies exactly. Occasionally, howe
environmental circumstances will cause the external or internal clocks to
drift. When this happens, the internal clock controller will briefly enter the
tracking stage. The green LED will flash momentarily until the clock 
controller is locked onto the reference once again.

If the incoming reference is unstable, the internal clock controller will 
continuously be in the tracking stage, with the LED flashing green all the
time. This condition does not present a problem, rather, it shows that the c
controller is continually attempting to lock onto the signal. If slips are 
occurring, however, it means that there is a problem with the clock contro
or the incoming line.

)UHH0UXQ#+QRQ0WUDFNLQJ,
In free-run mode, the clock controller does not synchronize on any sourc
provides its own internal clock to the system. This mode can be used wh
the Option 11 is used as a master clock source for other systems in the
network. Free-run mode is undesirable if the Option 11 is intended to be
slave. It can occur, however, when both the primary and secondary cloc
sources are lost due to hardware faults or when invoked by using softwa
commands.
886063440433 6WDQGDUG#43133 -XO\#4<<<
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3K\VLFDO#GHVFULSWLRQ
)DFHSODWH#/('V

Each of the motherboards have 5 DTI/PRI LEDs and one clock controlle
LED. The CC LED is dual-color (red and green), with states represented
follows:

)XQFWLRQDO#GHVFULSWLRQ
The main functional blocks of the NTAK20 architecture include:

• phase difference detector circuit

• digital phase-lock loop

• clock detection circuit

• digital-to-analog converter

• CPU MUX bus interface

• signal conditioning drivers and buffers

• sanity timer

• microprocessor

• CPU interface

• external timing interface

A description of each block follows.

6WDWH 'HILQLWLRQ

2Q#+5HG, 17$.53#LV#HTXLSSHG#DQG#GLVDEOHG1
2Q#+*UHHQ, 17$.53#LV#HTXLSSHG/#HQDEOHG/#DQG#LV#HLWKHU#ORFNHG#WR#D#

UHIHUHQFH#RU#LV#LQ#IUHH#UXQ#PRGH1
)ODVKLQJ#
+*UHHQ,

17$.53#LV#HTXLSSHG#DQG#LV#DWWHPSWLQJ#WR#ORFN#+WUDFNLQJ#
PRGH,#WR#D#UHIHUHQFH1#,I#WKH#/('#IODVKHV#FRQWLQXRXVO\#RYHU#
DQ#H[WHQGHG#SHULRG#RI#WLPH/#FKHFN#WKH#&&#67$7#LQ#/'931#,I#
WKH#&&#LV#WUDFNLQJ#WKLV#PD\#EH#DQ#DFFHSWDEOH#VWDWH1#&KHFN#
IRU#VOLSV#DQG#UHODWHG#FORFN#FRQWUROOHU#HUURU#FRQGLWLRQV1#,I#
QRQH#H[LVW/#WKHQ#WKLV#VWDWH#LV#DFFHSWDEOH/#DQG#WKH#IODVKLQJ#LV#
LGHQWLI\LQJ#MLWWHU#RQ#WKH#UHIHUHQFH1

2II 17$.53#LV#QRW#HTXLSSHG1
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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3KDVH#GLIIHUHQFH#GHWHFWRU#FLUFXLW
This circuit, under firmware control, allows a phase difference measurem
to be taken between the reference entering the PLL and the system cloc

The phase difference is used for making frequency measurements, and 
evaluating input jitter and PLL performance.

'LJLWDO#SKDVH#ORFN#ORRSV
The main digital PLL enables the clock controller. to provide a system clo
to the CPU. This clock is both phase and frequency locked to a known 
incoming reference.

The hardware has a locking range of + 4.6 ppm for Stratum 3ND and 
+ 50 ppm for Stratum 4 (CCITT).

A second PLL on board the clock controller provides the means for 
monitoring another reference. Note that the error signal of this PLL is rou
to the phase difference detector circuit so the microprocessor can proce

6\VWHP#FORFN#VSHFLILFDWLRQ#DQG#FKDUDFWHULVWLFV
Since the accuracy requirements for CCITT and EIA Stratum 3ND are s
different, it is necessary to have two TCVCXO which feature different valu
of frequency tuning sensitivity.

6SHFLILFDWLRQV &&,77 (,$

%DVH#)UHTXHQF\ 5317;#0+] 5317;#0+]
$FFXUDF\ .#6#SSP .#4#SSP

2SHUDWLQJ#7HPSHUDWXUH 3#WR#:3#&#.#4#SSP 3#WR#:3#&#.#4#SSP
'ULIW#5DWH#+$JLQJ, .#4#SSP#SHU#\HDU .#7#SSP#LQ#53#\HDUV
7XQLQJ#5DQJH#
+PLQLPXP,

.#93#SSP#PLQ1
.#<3#SSP#PD[1

.#43#SSP#PLQ1

.#48#SSP#PD[1
,QSXW#9ROWDJH#5DQJH 3#WR#43#YROWV/#89#FHQWHU 3#WR#43#YROWV/#89#FHQWHU
886063440433 6WDQGDUG#43133 -XO\#4<<<
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(,$2&&,77#FRPSOLDQFH
The clock controller complies with 1.5 Mb EIA Stratum 3ND, 2.0 Mb CCIT
or 2.56 basic rate. The differences between these requirements mainly a
PLL pull in range. Stratum 4 conforms to international markets (2.0Mb) wh
stratum 3 conforms to North American market. (1.5 Mb).

0RQLWRULQJ#UHIHUHQFHV
The primary and secondary synchronization references are continuously
monitored in order to provide autorecovery.

5HIHUHQFH#VZLWFKRYHU
Switchover may occur in the case of reference degradation or loss of sig
When performance of the reference degrades to a point where the syste
clock is no longer allowed to follow the timing signal, then the reference 
out of specification. If the reference being used is out of specification and
other reference is still within specification, an automatic switchover is 
initiated without software intervention. If both references are out of 
specification, the clock controller provides holdover.

$XWRUHFRYHU\#DQG#FKDWWHU
If the command “track to primary” is given, the clock controller tracks to t
primary reference and continuously monitors the quality of both primary a
secondary references. If the primary goes out of specification, the clock
controller automatically tracks to secondary if that is within specification
On failure (both out of specification), the clock controller enters the 
HOLDOVER mode and continuously monitors both references. An 
automatic switchover is initiated to the reference that recovers first. If th
secondary recovers first, then the clock controller tracks to the secondary
will switch over to the primary when the primary recovers. If the primary
recovers first, the clock controller tracks to the primary and continues to
so even if the secondary recovers.
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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If the command “track to secondary” is given, the clock controller tracks
the secondary reference and continuously monitors the quality of both 
primary and secondary references. If the secondary goes out of specifica
the clock controller automatically tracks to primary provided that is within
specifications. On failure (both out of specification), the clock controller 
enters the HOLDOVER mode and continuously monitors both references
automatic switchover is initiated to the reference that recovers first. If th
primary recovers first, the clock controller tracks to the primary, but switch
over to the secondary when the secondary recovers. If the secondary rec
first, the clock controller tracks to the secondary and continues to do so e
if the primary recovers.

To prevent chatter due to repeated automatic switching between primary
secondary reference sources, a time-out mechanism of at least 10 seco
implemented.

'LJLWDO#WR#DQDORJ#FRQYHUWHU#
The DAC (digital to analog converter) allows the microprocessor to track
hold and modify the error signal generated in the digital PLL.

The firmware uses the available memory on board the clock controller to
provide error-burst detection and correction. Temporary holdover occurs
the momentary absence of the reference clock.

+ROGRYHU#DQG#IUHH0UXQ
In the temporary absence of a synchronization reference signal, or when
sudden changes occur on the incoming reference due to error bursts, the
controller provides a stable holdover. The free-run mode is initiated when
clock controller has no record of the quality of the incoming reference cl

If the command “free run” is given, the clock controller enters the free-ru
mode and remains there until a new command is received. Note that the
free-run mode of operation automatically initiates after the clock controll
has been enabled.

&38008;#EXV#LQWHUIDFH
A parallel I/O port on the clock controller. provides a communication chan
between the clock controller and the CPU. 
886063440433 6WDQGDUG#43133 -XO\#4<<<
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6LJQDO#FRQGLWLRQLQJ
Drivers and buffers are provided for all outgoing and incoming lines.

6DQLW\#WLPHU
The sanity timer resets the microprocessor in the event of system hang-

0LFURSURFHVVRU
The microprocessor does the following:

• communicates with software

• monitors 2 references

• provides a self-test during initialization

• minimizes the propagation of impairments on the system clock due 
errors on the primary or secondary reference clocks

5HIHUHQFH#&ORFN#6HOHFWLRQ#
The DTI/PRI card routes its reference to the appropriate line on the 
backplane. The clock controller distributes the primary and secondary 
references and ensures that no contention is present on the REFCLK1 
backplane line. It designates the DTI/PRI mother board as a primary 
reference source. The secondary reference is obtained from another DT
card, which is designated by a craft person. No other clock sources are 

([WHUQDO#WLPLQJ#LQWHUIDFH
The clock controller provides an external timing interface and can accept
signals as timing references. An external reference is an auxiliary timing
clock which is bridged from a traffic carrying signal and is not intended to
a dedicated non-traffic-bearing timing signal. The clock controller uses ei
the external/auxiliary references or the DTI/PRI references.
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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+DUGZDUH#LQWHJULW\#DQG#UHJXODWRU\#HQYLURQPHQW
The clock controller complies with the following hardware integrity and 
regulatory specifications:

(0, )&&#SDUW#48#VXE0#SDUW#-
&6$#&43;1;
&,635#SXEOLFDWLRQ#55

(6' ,(&#;3405
7HPSHUDWXUH ,(&#9;0504

,(&#9;0505
,(&#9;05047

+XPLGLW\ ,(&#9;0506
9LEUDWLRQ26KRFN ,(&#9;0509

,(&#9;050:
,(&#9;0505<
,(&#9;05064
,(&#9;05065
886063440433 6WDQGDUG#43133 -XO\#4<<<
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&KDSWHU#65#²#17$.<6#'0&KDQQHO#KDQGOHU#
LQWHUIDFH
2YHUYLHZ

The NTAK93 provides D-Channel handler interfaces required by the ISD
PRI trunk. It performs D-Channel layer 2 message processing and layer
preprocessing. It is a daughterboard that mounts to the NTAK09 1.5 Mb
DTI/PRI card or NTBK50 2.0 Mb PRI card using stand-off reference pins a
connectors.

)HDWXUHV#DQG#IXQFWLRQV
NTAK93 provides the following features and functions:

• D-Channel or DPNSS interface

• special features included for LAPD implementation at DCH:

— system parameters are service changeable (system parameters
downloaded from software)

— incoming Layer 3 message validation procedures are implemen
in the D-PORT firmware

— supported message units and information elements may be ser
changed

— translation of the CCITT message types information elements int
proprietary coding scheme for faster CPU operation

— convention of IA5-encoded digits to BCD-encoded digits for 
incoming layer 3 messages for faster CPU operation

— self-test

— loopback
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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3K\VLFDO#GHVFULSWLRQ
The DCH function must be located in slots 1 to 9 in the main cabinet. Th
DTI/PRI card which carries a DCH daughter board, therefore, must resid
the main cabinet.

)DFHSODWH#/('V
17$.3<#418#0E#35,#DQG#17%.83#513#0%#35,#FDUGV
LEDs are located on the faceplate of the NTAK09 and NTBK50 cards. T
DCH LED is dual-color (red and green), with states represented as follo

3RZHU#FRQVXPSWLRQ
Power consumption is +5V at 750mA; +12V at 5mA; and -12V at 5mA.

)XQFWLRQDO#GHVFULSWLRQ
The main functional blocks of the NTAK93 architecture include the 
following.

0LFURSURFHVVRUV
One microprocessor handles data transfer between each pair of serial p
and software, reports the status of each port and takes commands from
software to control the activities of the ports. The microprocessors also d
some of D-Channel data processing in DCHI mode.

'0$#FRQWUROOHU
A Z80A-DMA chip controls the data transfer between local RAM memor
and communication ports. Note that the DMA channels will only be used
the receive direction (from line to CPU), not in the transmit direction.

6WDWH 'HILQLWLRQ

2Q#+5HG, 17$.<6#LV#HTXLSSHG#DQG#GLVDEOHG1
2Q#+*UHHQ, 17$.<6#LV#HTXLSSHG#DQG#HQDEOHG/#EXW#QRW#

QHFHVVDULO\#HVWDEOLVKHG1
2II 17$.<6#LV#QRW#HTXLSSHG1
886063440433 6WDQGDUG#43133 -XO\#4<<<
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5DQGRP#$FFHVV#0HPRU\#+5$0,
A total of 32K bytes of RAM space for each pair of ports is used as the 
communication buffer and firmware data storage.

5HDG#2QO\#0HPRU\#+520,
A total of 32K bytes of ROM space for each pair of ports is reserved as a c
section of the DCH-PORT firmware.

/$3'#'DWD#/LQN2$V\QFKURQRXV#&RQWUROOHU
One chip controls each pair of independent communication ports. It perfo
the functions of serial-to-parallel and parallel-to-serial conversions, erro
detection, frame recognition (in HDLC) function. The parameters of thes
functions are supplied by the DCH-PORT firmware.

&RXQWHU27LPHU#FRQWUROOHU
Two chips are used as real-time timers and baud-rate generators for eac
of communication ports.

6RIWZDUH#LQWHUIDFH#FLUFXLW
This portion of the circuit handles address/data bus multiplexing, the 
interchange of data, commands, and status between the on board proce
and software. It includes transmit buffer, receive buffer, command regist
and status register for each communication channel.
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH



3DJH#79;#RI#7<; #&KDSWHU#65#²#17$.<6#'0&KDQQHO#KDQGOHU#LQWHUIDFH

 on 

ss. 
'31662'&+,#3RUW
The mode of operation of the DCH-PORT is controlled by a switch setting
the NTAK09/NTBK50. For DPNSS the switch is ON; for DCHI it is OFF.

The port will operate at:

The address of ports is selected by hardwired backplane card addre
Port characteristics and LAPD parameters are downloaded from 
software.

'03RUW#²#6'7,235,#LQWHUIDFH
Below is a brief description of signals. When connected to SDTI/PRI, 
DCH-PORT is to be DTE.

• SDA, SDB: Transmit Clock provided by SDTI/PRI

• RTA, RTB: Receive Clock provided by SDTI/PRI

• RR, CS: SPDC ready signal provided by DCH-PORT

• TR: D-PORT ready signal provided by DCH-PORT

• RDA, RDB: Incoming serial data bit stream, driven by SDTI/PRI

• SDA, SDB: Transmit serial data bit stream driven by DCH-PORT

'DWD#5DWH 89NESV/#97NESV

'XSOH[ )XOO

&ORFN ,QWHUQDO#2#([WHUQDO

,QWHUIDFH 56755
886063440433 6WDQGDUG#43133 -XO\#4<<<
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The NTBK51 provides Downloadable D-Channel handler (DDCH) 
interfaces based on the Multipurpose Serial Data Link (MSDL). The DDC
provides a single purpose full-duplex serial port capable of downloading
D-Channel application and base software into the card.

)HDWXUHV#DQG#IXQFWLRQV
The NTBK51 provides the following features and functions:

• ISDN D-Channel related protocol

• Selftest

• Loopback

• D-Channel loadware including:

— management and maintenance

— LAPD- software for data link layer processing

— Meridian 1 DCH interface

— layer 3 preprocessor

— traffic reporting including link capacity
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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3K\VLFDO#GHVFULSWLRQ
The Downloadable D-Channel (NTBK51) is a daughterboard that mounts
either the NTAK09 1.5 DTI/PRI or the NTBK50 2 Mb PRI card. The DDCH
in conjunction with the NTAK09/NTBK50 circuit card, can reside in any sl
1 through 9 of the main cabinet.

LEDs are located on the faceplate of the NTAK09/NTBK50 card. The DC
LED is a dual-color (red/green), with the states represented as follows:

6WDWH 'HILQLWLRQ

2Q#+5HG, 17%.84#LV#GLVDEOHG1
2Q#+*UHHQ, 17%.84#LV#HQDEOHG/#EXW#QRW#QHFHVVDULO\#HVWDEOLVKHG

2II 17%.84#LV#QRW#HTXLSSHG1
886063440433 6WDQGDUG#43133 -XO\#4<<<



#&KDSWHU#66#²#17%.84#'RZQORDGDEOH#'0&KDQQHO#KDQGOHU 3DJH#7:4#RI#7<;

 and 
ware 
he 

nd 

gh 
)XQFWLRQDO#GHVFULSWLRQ
The main functional blocks of the NTBK51 architecture include the 
following:

• Microprocessors

• Main memory

• Shared memory

• EPROM memory

• Flash EPROM memory

• EEPROM memory

• Serial communication controller

• Sanity timer

• Bus timer

0LFURSURFHVVRUV
One microprocessor handles data transfer between each serial interface
software, reports the status of each port and takes commands from soft
to control the activities of the ports. A high performance MPU supports t
D-Channel from the PRI card and other software applications running 
simultaneously on other ports of the DDCH card.

The microprocessor performs the following functions:

• Sanity check and self tests

• Message handling between the Option 11 and the card

• Four port serial communication controller handling with DMA

• Program download from Option 11 CPU

0DLQ#0HPRU\
The main 68EC020 system memory is comprised of 1 Mbyte of SRAM a
may be accessed in either 8 or 16 bits. The software, base code and 
application, resides in main RAM and is downloaded from software throu
the shared memory.
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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6KDUHG#0HPRU\
The shared memory is the interface between the Option 11 CPU and the
68EC020 MPU. This memory is a 16 Kbyte RAM, expandable to 64 Kby
and accessible in either 8 or 16 bits.

(3520#0HPRU\
The Bootstrap code resides in this 27C1000 EPROM and is executed o
power up or reset.

)ODVK#(3520#0HPRU\
Flash EPROM provides non volatile storage for the DDCH loadware wh
will minimize the impact to sysload. The Flash EPROM, in reference to 
current devices, provides an increase in system service with a reduced 
after a brown-out and faster testing of a hardware pack after it is plugge

((3520#0HPRU\
The DDCH uses a 1,024 bit serial EEPROM for storing the NT product c
and a revision level. This information can be queried by software.

6HULDO#&RPPXQLFDWLRQ#&RQWUROOHU
The serial controller is the Zilog Z16C35 and is referenced as the Integr
Controller (ISCC). The ISCC includes a flexible Bus Interface Unit (BIU)
and four Direct Memory Access (DMA) channels, one for each receive a
transmit. The DMA core of the ISCC controls the data transfer between l
RAM and the communication ports.

6DQLW\#7LPHU
A sanity timer is incorporated on the DDCH to prevent the MPU from gett
tied-up as the result of a hardware or software fault. The sanity timer per
the DDCH to reset itself should it enter into an infinite loop.

%XV#7LPHU
The bus timer presents an error signal to the MPU if an attempt to acces
device did not receive acknowledgment within the bus time-out period of 1
microseconds.
886063440433 6WDQGDUG#43133 -XO\#4<<<
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Downloading may be performed in either of two modes: background or 
maintenance. Before any downloading can take place, a D-Channel link m
be configured. The following situations may lead to software downloadin

• during initialization when new software is installed

• when enabling the card or application

• during card reset (due to loss of software, corruption)

• during a background audit

6\VWHP#,QLWLDOL]DWLRQ
When new base or application software is installed on an Option 11, the
downloading decision is made during system initialization. Actual MSDL
base software downloading is done in background mode which may tak
several minutes to complete, depending on the traffic of the switch and 
size of the MSDL base software.

&DUG#HQDEOLQJ#RU#DSSOLFDWLRQ#HQDEOLQJ
If a normal download enable command is executed, the MSDL base code
application will be conditionally downloaded to the DDCH card. This 
conditional download will depend on the result of the check made by the
Option 11 CPU on the MSDL base code and application software.

If a forced download enable command is executed in maintenance LD 96
MSDL base code and application are forced down to the DDCH card, eve
the base and application software is already resident on the DDCH card
order to complete a forced download, the following conditions must be m

• The DDCH card must be enabled

• The D-Channel port must be disabled
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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Following a card reset, the MSDL base code and the D-Channel applica
software will be validated by the Option 11 CPU. Because software is sto
in flash EPROM on the DDCH card it does not have to be downloaded. 
However, if the software is missing (due to new installation, corruption 
loadware version mismatch), the CPU will automatically download the 
base/application into the DDCH card.

%DFNJURXQG#DXGLW
If during background audit of the card and associated applications it is fo
that downloading is required, the card is queued in the PSDL tree. 
Downloading is performed in background mode based on the entries in 
PSDL tree.
886063440433 6WDQGDUG#43133 -XO\#4<<<
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&KDSWHU#67#²#178'47#/LQH#6LGH#704#FDUG
2YHUYLHZ

The line side T-1 card is an Intelligent Peripheral Equipment (IPE) line c
that interfaces one T-1 line, carrying 24 channels to the Option 11. This c
occupies two card slots in the main or expansion cabinets. The line side
card can be installed in the system’s main cabinet or one of the expansi
cabinets (there are no limitations on the number of cards that can be inst
in the Option 11 system).

The line side T-1 card emulates an analog line card to the Option 11 sys
software; therefore, each channel is independently configurable by softw
control in the Single-line Telephone Administration program (LD 10). Th
line side T-1 card also comes equipped with a Man-Machine Interface (M
maintenance program. This feature provides diagnostic information 
regarding the status of the T-1 link.

3K\VLFDO#GHVFULSWLRQ
The line side T-1 card mounts into any two consecutive IPE slots. The c
consists of a motherboard and a daughterboard; both are printed on sta
circuit board.

In general, the LEDs operate as shown in Table 112.
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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7DEOH#445
178'47$$#/LQH#6LGH#704#)DFHSODWH#/('V

/(' 6WDWH 'HILQLWLRQ

67$786 2Q#+5HG, 7KH#178'47$$#FDUG#HLWKHU#IDLOHG#LWV#
VHOI0WHVW#RU#LW#KDVQ¶W#\HW#EHHQ#FRQILJXUHG#
LQ#VRIWZDUH1#

2II 7KH#FDUG#LV#LQ#DQ#DFWLYH#VWDWH
5(' 2Q#+5HG, $#UHG#DODUP#KDV#EHHQ#GHWHFWHG#IURP#WKH#

704#OLQN1#+7KLV#LQFOXGHV/#EXW#LV#QRW#OLPLWHG#
WR=#QRW#UHFHLYLQJ#D#VLJQDO/#WKH#VLJQDO#KDV#
H[FHHGHG#ELW#HUURU#WKUHVKROGV#RU#IUDPH#
VOLS#WKUHVKROGV1,

2II 1R#UHG#DODUP#H[LVWV1
<(/ 2Q#+<HOORZ, $#\HOORZ#DODUP#VWDWH#KDV#EHHQ#GHWHFWHG#

IURP#WKH#WHUPLQDO#HTXLSPHQW#VLGH#RI#WKH#
704#OLQN1#,I#WKH#WHUPLQDO#HTXLSPHQW#
GHWHFWV#D#UHG#DODUP#FRQGLWLRQ/#LW#PD\#
VHQG#D#\HOORZ#DODUP#VLJQDO#WR#WKH#OLQH#
VLGH#704#FDUG#+WKLV#GHSHQGV#RQ#ZKHWKHU#
RU#QRW#\RXU#WHUPLQDO#HTXLSPHQW#VXSSRUWV#
WKLV#IHDWXUH,1

2II 1R#\HOORZ#DODUP1
0$,17 2Q#+5HG, 7KH#FDUG#GHWHFWV#ZKHWKHU#WHVWV#DUH#EHLQJ#

UXQ#RU#WKDW#DODUPV#KDYH#EHHQ#GLVDEOHG#
WKURXJK#WKH#0DQ00DFKLQH#,QWHUIDFH1#7KH#
/('#ZLOO#UHPDLQ#OLW#XQWLO#WKHVH#FRQGLWLRQV#
DUH#QR#ORQJHU#GHWHFWHG1

2II 7KH#OLQH#VLGH#704#FDUG#LV#IXOO\#RSHUDWLRQDO
886063440433 6WDQGDUG#43133 -XO\#4<<<



#&KDSWHU#67#²#178'47#/LQH#6LGH#704#FDUG 3DJH#7::#RI#7<;

.

ps 
ard 
3RZHU#UHTXLUHPHQWV
The line side T-1 card obtains its power from the Option 11’s backplane

Line side T-1 card: power required

)XQFWLRQDO#GHVFULSWLRQ
The NT5D14AA provides the following features and functions:

• Card interfaces

• T-1 interface circuit

• Signaling and control

• Card control functions

• Microcontroller

• Card LAN interface

• Sanity Timer

• Man-Machine Interface (MMI)

$UFKLWHFWXUH
&DUG#LQWHUIDFHV

The line side T-1 card passes voice and signaling data over DS-30X loo
through the DS-30X Interfaces circuits and maintenance data over the c
LAN link.

9ROWDJH &XUUHQW#+PD[1,

813#9#GF 483#P$1

.4813#9#GF 419#$PS

04813#9#GF 416#$PS
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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704#LQWHUIDFH#FLUFXLW
The line side T-1 card contains one T-1 line interface circuit which provid
24 individually configurable voice interfaces to one T-1 link in 24 differen
time slots. The circuit demultiplexes the 2.56 Mbps DS-30X Tx signaling
bitstreams from the DS-30X network loop and converts it into 1.544 mHz 
Tx signaling bitstreams onto the T-1 link. It also does the opposite, receiv
Rx signaling bitstreams from the T-1 link and transmitting Rx signaling 
bitstreams onto the DS-30X network loop.

The T-1 interface circuit performs the following:

• Provides an industry standard DSX-1 (0 to 655 ft/200 meters) interfa

• Converts DS-30X signaling protocol into FXO A and B robbed bit 
signaling protocol.

• Provides switch-selectable transmission and reception of T-1 signal
messages over a T-1 link in either loop or ground start mode.

6LJQDOLQJ#DQG#FRQWURO
The line side T-1 card also contains signaling and control circuits that 
establish, supervise, and take down call connections. These circuits wor
with the system controller to operate the T-1 line interface circuit during ca
The circuits receive outgoing call signaling messages from the controller
return incoming call status information to the controller over the DS-30X
network loop.

&DUG#FRQWURO#IXQFWLRQV
Control functions are provided by a microcontroller and a Card LAN link 
the line side T-1 card. A sanity timer is provided to automatically reset th
card if the microcontroller stops functioning for any reason.

0LFURFRQWUROOHU
The line side T-1 card contains a microcontroller that controls the intern
operation of the card and the serial card LAN link to the controller card. T
microcontroller controls the following:

• reporting to the CPU via the card LAN link:

— card identification (card type, vintage, serial number)
886063440433 6WDQGDUG#43133 -XO\#4<<<
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— firmware version

— self-test results

— programmed unit parameter status

• receipt and implementation of card configuration:

— control of the T-1 line interface

— enabling/disabling of individual units or entire card

— programming of loop interface control circuits for administration o
channel operation

— maintenance diagnostics

• interface with the line card circuit:

— converts on/off-hook, and ringer control messages from the DS-3
loop into A/B bit manipulations for each time slot in the T-1 data
stream, using robbed bit signaling.

• the front panel LED when the card is enabled or disabled by instructi
from the NT8D01 controller card.

&DUG#/$1#LQWHUIDFH
Maintenance data is exchanged with the CPU over a dedicated asynchro
serial network called the Card LAN link.

6DQLW\#7LPHU
The line side T-1 card also contains a sanity timer that resets the 
microcontroller in the event of a loss of program control. The microcontro
must service the sanity timer every 1.2 seconds. If the timer is not prope
serviced, it times out and causes the microcontroller to be hardware res

0DQ00DFKLQH#,QWHUIDFH#+00,,
The line side T-1 card provides an optional man-machine interface that 
primarily used for T-1 link performance monitoring and problem diagnos
The MMI provides alarm notification, T-1 link performance reporting and
fault isolation testing. The interface is accessed through connections from
I/O panel to a terminal or modem.
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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The MMI is an optional feature since all T-1 configuration settings are 
performed through dip switch settings or preconfigured factory default 
settings.

For more information on the Line Side T-1 card, refer to the NTP, Line Side 
T-1 Interface.
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486

used 
/LVW#RI#WHUPV
This chapter lists, by alphabetical order, the acronyms and abbreviations 
in the Technical reference guide.

$& $OWHUQDWLQJ#&XUUHQW

$&' $XWRPDWLF#&DOO#'LVWULEXWLRQ

$&'0& $&'#0DQDJHPHQW#5HSRUWV

$+5 $PSHUH#KRXU

$0/ $SSOLFDWLRQ#0RGXOH#/LQN

$3/ $X[LOLDU\#3URFHVVRU#/LQN#

$70 $XWRPDWLF#7UXQN#0DLQWHQDQFH

$771 $WWHQGDQW#&RQVROH

$8' $XGLFURQ

$8; $X[LOLDU\

$:8 $XWRPDWLF#:DNHXS

%$56 %DVLF#$XWRPDWLF#5RXWH#6HOHFWLRQ

%*' %DFNJURXQG#7HUPLQDO

%,03 %DODQFH#,PSHGDQFH

%,8 %XV#,QWHUIDFH#8QLW

%.2 /'#76#GDWD#GXPS#FRPPDQG#WR#FRS\#WKH#FXVWRPHU#UHFRUGV#LQ#WKH#3ULPDU\#
)ODVK#GULYH#WR#WKH#3&0&,$#GHYLFH

%78 %ULWLVK#7KHUPDO#8QLW

%8* 6RIWZDUH#HUURU

&$3 &HQWUDO#$QVZHULQJ#3RVLWLRQ
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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&$6 &HQWUDOL]HG#$WWHQGDQW#6HUYLFH

&&%5 &XVWRPHU#&RQILJXUDWLRQ#%DFNXS#DQG#5HVWRUH

&&,77 &RPLWp#&RQVXOWDWLI#,QWHUQDWLRQDO#7pOpJUDSKH#HW#7pOpSKRQH

&&26 &RQWUROOHG#&ODVV#RI#6HUYLFH

&'3 &RRUGLQDWHG#'LDOLQJ#3ODQ

&'5 &DOO#'HWDLO#5HFRUGLQJ

&'0520 &RPSDFW#'LVN#5HDG#2QO\#0HPRU\

&(& &DQDGLDQ#(OHFWULFDO#&RGH

&)&7 &DOO#)RUZDUG#E\#&DOO#7\SH

&)1$ &DOO#)RUZDUG#1R#$QVZHU

&0$& (61#&RPPXQLFDWLRQ#0DQDJHPHQW#&HQWHU

&06 &RPPDQG#DQG#VWDWXV#OLQN

&2 &HQWUDO#2IILFH

&20 &RPSRQHQW

&RQI &RQIHUHQFH

&26 &ODVV#RI#6HUYLFH

&3* &RQVROH#3UHVHQWDWLRQ#*URXS

&31' &DOO#3DUW\#1DPH#'LVSOD\

&38 &HQWUDO#3URFHVVLQJ#8QLW

&6/ &RPPDQG#6WDWXV#/LQN

&7< &'5#77<#SRUW

&867 0XOWL0&XVWRPHU

'& 'LUHFW#&XUUHQW

'&+ '0&KDQQHO#+DQGOHU

''&+ 'RZQORDGDEOH#'0&KDQQHO#KDQGOHU

'*7 'LJLWDO

',6$ 'LUHFW#,QZDUG#6\VWHP#$FFHVV

',* 'LDO#,QWHUFRP#*URXS

',3 'LDO#3XOVH
886063440433 6WDQGDUG#43133 -XO\#4<<<
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'/& 'LJLWDO#/LQH#&DUG

'/, 'LJLWDO#/LQH#,QWHUIDFH

'1 'LUHFWRU\#1XPEHU

'1' 'R#1RW#'LVWXUE

'2' 'LUHFW#2XWZDUG#'LDOLQJ

'3166 'LJLWDO#3ULYDWH#1HWZRUN#6LJQDOOLQJ#6\VWHP

'6 'DWD#6HUYLFH

'7( 'DWD#7HUPLQDO#HTXLSPHQW

'7, 'LJLWDO#WUXQN#,QWHUIDFH

'70) 'XDO#7RQH#0XOWL#)UHTXHQF\

'71 'LJLWRQH

'75 'LJLWRQH#5HFHLYHU

($0 ()0#5#:LUH

(%/) (QKDQFHG#%XV\#/DPS#)LHOG

('' /'#76#GDWD#GXPS#FRPPDQG#WR#ZULWH#WKH#FXVWRPHU#GDWD#LQ#'5$0#WR#WKH#
3ULPDU\#DQG#%DFNXS#IODVK#GULYHV#RQ#WKH#17'.53#66&#FDUG

()' ([WHUQDO#)OH[LEOH#'1

()7& (QKDQFHG#)OH[LEOH#7RQHV#DQG#&DGHQFHV

(+27 (QKDQFHG#+RW#/LQH

(+7 ([WHUQDO#+XQW#'1

(07 ()0#7#:LUH

(0, (OHFWURPDJQHWLF#,QWHUIHUHQFH

(6', (QKDQFHG#6HULDO#'DWD#,QWHUIDFH

(61 (OHFWURQLF#6ZLWFKHG#1HWZRUN

(;7 7#:LUH#'XSOH[

)&$ )RUFHG#&KDUJH#$FFRXQW

)&%4 )OH[LEOH#&DOO#%DFN#4XHXLQJ

)&& )HGHUDO#&RPPXQLFDWLRQV#&RPPLVVLRQ

))& )OH[LEOH#)HDWXUH#&RGH

)7& )OH[LEOH#7RQHV#DQG#&DGHQFHV
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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); )RUHLJQ#([FKDQJH

*5' *URXQG#6WDUW

+'/& +LJK0/HYHO#'DWD#/LQN#&RQWUROOHU

+27 +RW#/LQH#6HUYLFHV

+3,% +LJK#3ULRULW\#,QSXW#%XIIHUV

,&7 ,QFRPLQJ#7UXQN

,06 ,QWHJUDWHG#0HVVDJLQJ#6\VWHP

,3( ,QWHOOLJHQW#3HULSKHUDO#(TXLSPHQW

,6$ ,QWHJUDWHG#6HUYLFHV#$FFHVV

,6/ ,6'1#6LJQDOOLQJ#/LQN

,6'1 ,QWHJUDWHG#6HUYLFHV#'LJLWDO#1HWZRUN

./6 .H\#/DPS#6WULQJV

/$3' /LQN#$FFHVV#3URWRFRO#'0FKDQQHO

/$3: /LPLWHG#$FFHVV#WR#2YHUOD\V

/&' /LTXLG#&U\VWDO#'LVSOD\

/'5 /RRS#'LDO#5HSHDWLQJ

/(' /LJKW#(PLWWLQJ#'LRGH#+ODPS,

//& /LQH#/RDG#&RQWURO

/23 /RRS#6WDUW

/3,% /RZ#3ULRULW\#,QSXW#%XIIHUV

/6/ /RZ#6SHHG#/LQN

0) 0XOWL#)UHTXHQF\

0)& 0XOWLIUHTXHQF\#&RPSHOOHG#6LJQDOLQJ

0)5 0XOWLIUHTXHQF\#5HFHLYHU

0,63 0XOWL03XUSRVH#,6'1#6LJQDOLQJ#3URFHVVRU

00, 0DQ00DFKLQH#,QWHUIDFH

03'$ 0HULGLDQ#3URJUDPPDEOH#'DWD#$GDSWHU#

038 0LFUR#3URFHVVLQJ#8QLW

06'/ 0XOWLSXUSRVH#6HULDO#'DWD#/LQN
886063440433 6WDQGDUG#43133 -XO\#4<<<



#/LVW#RI#WHUPV 3DJH#7;8#RI#7<;
07%) 0HDQ#7LPH#%HWZHHQ#)DLOXUHV

07& 0DLQWHQDQFH

1$56 1HWZRUN#$XWRPDWLF#5RXWH#6HOHFWLRQ

1&26 1HWZRUN#&ODVV#RI#6HUYLFH

1)&5 1HZ#)OH[LEOH#&RGH#5HVWULFWLRQ

173 1RUWKHUQ#7HOHFRP#3XEOLFDWLRQ

175) 1HWZRUN#7UDIILF

2$' 2XWJRLQJ#$XWRPDWLF#,QFRPLQJ#'LDO

2'$6 2IILFH#'DWD#$GPLQLVWUDWLRQ#6\VWHP

2*7 2XWJRLQJ#7UXQN

2+4 2II#+RRN#4XHXLQJ

236 2II03UHPLVH#6WDWLRQ

237) $GYDQFHG#)HDWXUHV

3%; 3ULYDWH#%UDQFK#([FKDQJH

3&0 3XOVH#&RGH#0RGXODWLRQ

3)78 3RZHU#)DLO#7UDQVIHU#8QLW

306, 3URSHUW\#0DQDJHPHQW#6\VWHP#,QWHUIDFH

330 3HULRGLF#3XOVH#0HWHULQJ

35$ 3ULPDU\#5DWH#$FFHVV

35, 3ULPDU\#5DWH#,QWHUIDFH

5$1 5HFRUGHG#$QQRXQFHPHQW

5$0 5DQGRP#$FFHVV#0HPRU\

506 5RRP#6WDWXV#

520 5HDG#2QO\#0HPRU\

6&& 6SHFLDO#&RPPRQ#&DUULHU

6&+ 6HUYLFH#&KDQJH

6&, 6WDWLRQ#&DWHJRU\#,QGLFDWLRQ

6', 6HULDO#'DWD#,QWHUIDFH

6,/& 627#,QWHUIDFH#/LQH#&DUGV

65 6HW#5HORFDWLRQ
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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6:3 /'#76#GDWD#GXPS#FRPPDQG#WR#VZDS#RU#H[FKDQJH#GDWDEDVH#UHFRUGV#
EHWZHHQ#WKH#3ULPDU\#)ODVK#GULYH¶V#PDLQ#DQG#VHFRQGDU\#GDWDEDVHV

7'6 7RQH#DQG#'LJLW#6ZLWFK

7,03 7HUPLQDWLRQ#,PSHGDQFH

71 7HUPLQDO#1XPEHU

76(7 'LJLWDO#6HW#06333#+7RXFKSKRQH,

77< 7HOHW\SH

8,/& 8#,QWHUIDFH#/LQH#&DUG

836 8QLQWHUUXSWHG#3RZHU#6XSSO\

9$6 9DOXH#$GGHG#6HUYHU

:$76 :LGH#$UHD#7HOHSKRQH#6HUYLFH

;(0 17;'48#()0#7UXQN#&DUG

;0)&20)( ([WHQGHG#0XOWL0IUHTXHQF\#&RPSHOOHG20XOWL0IUHTXHQF\#VHQGHU0UHFHLYHU

;0)5 ([WHQGHG#0XOWL0IUHTXHQF\#UHFHLYHU

;87 17'47#8QLYHUVDO#7UXQN#&DUG
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6

,QGH[
Symbols
µ-Law 151
A
ABCD

protected data store 65
ACD

data store 23
protected data store 53, 64

ACD Enhancement
data store 27

A-Law 151
AML

data store 35
protected data store 75

Analog (500/2500 type) telephones
protected data store 44

ATM
protected data store 59

Authorization Code
protected data store 54

B
Balance

longitudinal 168
BARS

protected data store 50
battery backup time calculation 102
BGD Automatic Timed Job

protected data store 73
BLF/Console Graphics Module 332
Bus interface

CPU to MISP 245
MISP network 245

C
Call Park

data store 27
Call Registers

data store 25
Card slot assignments 94
CCBR commands 4
Commands

CCBR 4
data dump 2

Communications software 12
Coordinated Dialing Plan (CDP)

protected data store 53, 7
CPND

protected data store 60
CPU capacity

real time 13
Crosstalk 169
Customer Configuration Backup and 
Restore 11
Customer data

protected data store 62
D
Data

dump commands 2
pre-programmed 7
restoring 6
storage 2
trunk route 8

Data store requirements 1
ACD 23
ACD Enhancement 27
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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9

3

0, 

–

2

AML 35
Call Park 27
Call Registers 25
DCH 34
DCHI 29
digital phone ports 28
EBLF 30
IMS 27
Inpit/Output buffers 29
ISDN 31
junctor groups 35
MFR 35
NTRF 24
trunk block 21, 33
TTY block 21
virtual terminal 28

DCH
data store 34
protected data store 74, 75

DCHI
data store 29

Dial intercom
protected data store 48

Digital Line Card (DLC) 247
Digital telephone ports

data store 28
Digitone receiver (DTR)

load capacity 114
requirements 90, 110

Direct Inward Dial 360
Directory Number (DN)

protected data store 47
DISA

protected data store 54

Downloadable D-Channel handler 46
DPNSS/DCHI Port 468
DTI/DLI

protected data store 57, 7
DTI2

protected data store 75
E
EBLF

data store 30
Enhanced Flexible Tones and 
Cadences

protected data store 64
ESDI settings 225
F
Failure rate 175
FFC

protected data store 65
FGD ANI

protected data store 78
Fiber Expansion daughter boards 20
411

NTDK22 411
NTDK24 411
NTDK79 412
NTDK84 412
NTDK85 412

Fiber optic cable and interfaces 409
415
Fiber Receiver cards 202, 41

NTDK23 412
NTDK25 413
NTDK80 413

Flexible Tones and Cadences (FTC)
protected data store 64
886063440433 6WDQGDUG#43133 -XO\#4<<<
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0

r 
Forecasting growth 82
G
Gain versus level variation 163
Ground start 360
Group delay and distortion 167
Group DND

protected data store 54
H
High-Level Data Link Controller 244
History file buffer

protected data store 55
I
IMS

data store 27
protected data store 56

Input and balance impedances 159
Input/Output buffers

data store 29
Intelligent Peripheral Equipment (IPE) 

475
Intermodulation 167
ISA_SID_MTHPTR fixed memory 
pointer 62
ISDN

BRI - protected data store 66
data store 31
PRA - protected data store 61
PRI trunk 465

ISL trunk TN table
protected data store 62

J
Junctor groups

data store 35

L
LAPD Data Link/Asynchronous 
Controller 467
Limited Access to Overlays (LAPW)

protected data store 77
Loop start 360
Loss plan

insertion loss 152
insertion loss limits 157

M
M2006 280
M2008 280
M2009 247, 249
M2016S 280
M2018 247, 250
M2018S 248
M2112 248, 251

handsfree operation 252
M2216ACD 280
M2250 Attendant Console 323–33
M2317 259–270
M2616 280

handsfree 287
M3000 Touchphone 271–277
M5317 BRI Terminal 307–322
M5317TX, M5317TDX 307
Memory requirement calculations 10
Memory requirements 2
Meridian Digital Telephones 247
Meridian Modular Telephones 279–
305

display module 290
Key Expansion Module 291

Meridian Programmable Data Adapte
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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290, 304
MFC 373
MFE 376
MFR

data store 35
protected data store 73

Micro Processing Unit (MPU) 244
MISP 243
Model telephones 8

protected data store 65
Model trunks

protected data store 65
Modem pools

protected data store 76
Multiple office code screening line

protected data store 57
Multipurpose Serial Data Link 
(MSDL) 469
Multi-Tenant Service feature

protected data store 58
N
Name Display DMS feature

protected data store 77
NARS

protected data store 51
NAS

protected data store 65
NFCR

protected data store 56
Noise

Idle Channel 162
Impulse 162

NT1R20 Off Premise Station (OPS) 
analog line card 395–407

NT5D14 Line Side T-1 card 475–480
NT5K21 XMFC/MFE card 373–379
NT6D70 SILC line card 387–390
NT6D71 UILC line card 391–393
NT8D02 Digital Line Card 341–345
NT8D03 Analog Line Card 335–340
NT8D09 Analog Message Waiting 
Line Card 347–352
NT8D14 Universal Trunk Card 353–
362
NT8D15 E&M Trunk Card 363–371
NTAG26 XMFR card 381–385
NTAK02 SDI/DCH card 218
NTAK03 229
NTAK03 TDS/DTR card 215
NTAK09 1.5 DTI/PRI card 417–423,
465, 470
NTAK09 DTI/PRI 457
NTAK10 2.0 DTI card 425–435
NTAK20 clock controller 457–464
NTAK75

dimensions 180
spares planning 180

NTAK75/QBL24A1
back-up time 149

NTAK76
back-up time 148
dimensions 180
spares planning 179

NTAK79 2.0 Mb PRI card 437–448
NTAK93 DCH interface 465–468
NTBK22 MISP card 243, 457
NTBK45 191, 214, 227

Conference function 195
886063440433 6WDQGDUG#43133 -XO\#4<<<
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Customer data store and backup 
193

Memory 197
Network Switching and signalling 

196
Serial data interface port 195
Tone Transmitter and Detector 

197
NTBK50 2.0 PRI card 449–456, 457, 
465, 470
NTBK51 Downloadable D-Channel 
handler 469–474
NTBK54 Main Fiber Interface 410
NTBK55 Expansion Fiber Interface 
410
NTBK62AA Fiber Power cable 410
NTDK16 Digital Line Card 341–345
NTDK20 SSC card 3, 198–207

Conferencing 205
Ethernet Interface 206
Network Switching and signaling 

206
PCMCIA interface 205
SDI ports 205
Tone services 207

NTDK20 System Core card 227
NTDK21 199
NTDK22 411
NTDK23 226, 412
NTDK24 411
NTDK25 226, 413
NTDK26 203
NTDK79 412
NTDK80 226, 413

NTDK81 199
NTDK84 412
NTDK85 412
NTDK97 227
NTDK97 MSC card 207–211, ??–21

Conferencing 210
Ethernet Interface 210
Network Switching and signaling 

211
PCMCIA interface 210
SDI ports 210

NTRF
data store 24

Numbering plan 9
O
ODAS

protected data store 57
Off-Premise Station 395
P
Paging 362
PCM channels 247
Physical I/O table

protected data store 75
Power Fail Transfer Unit (PFTU) 185
Power supplies 181–187
Pre-programmed data 7

benefits 10
Model telephones 8
Numbering plan 9
removing 11
SDI ports 9
Tone and Digit Switch (TDS) 9
Trunk route data and model trunks

8

2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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e 
PREXL_SCLN
protected data store 63

PRI(2)
protected data store 73

Protected data store requirements 36
ABCD 65
ACD 53, 64
AML 75
Analog (500/2500 type) telephones 

44
ATM 59
Authorization Code 54
BARS 50
BGD Automatic Timed Job 73
Coordinated Dialing Plan (CDP) 

53, 72
CPND 60
customer data 62
DCH 74, 75
dial intercom 48
Directory Number (DN) 47
DISA 54
DTI/DLI 57, 73
DTI2 75
Enhanced Flexible Tones and 

Cadences 64
FFC 65
FGD ANI 78
Flexible Tones and Cadences 

(FTC) 64
group DND 54
History file buffer 55
IMS 56
ISDN BRI 66

ISDN PRA 61
ISL trunk TN table 62
LAPW 77
MFR 73
model telephones 65
model trunks 65
modem pools 76
multiple office code screening line

57
Multi-Tenant Service feature 58
Name Display DMS feature 77
NARS 51
NAS 65
NFCR 56
ODAS 57
physical I/O table 75
PREXL_SCLN 63
PRI(2) 73
SDI 75
SL-1 sets 69
Speed Call

list 49
package 63

System Speed Call List Head Tabl
55

template 72
tone detectors 73
TRUNK BARRING 64
trunk routes 61
VAS Data Services 59
virtual terminal 79
voice/data port 57

Provisioning 81
comparative method 83
886063440433 6WDQGDUG#43133 -XO\#4<<<
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conference/TDS loops 99
default method 86
line, trunk, and console load 89
manual calculation 85
number of IPE cards required 94
number of loops required 93
number of trunks 88
total system load 93

Provisioning worksheets 126
A - Growth forecast 127
B - Total load 129
battery current and ac line calculation 146
battery current calculation 147
C - system cabinet requirements 130
D - unprotected memory calculations 133
E - protected memory calculations 134
F - equipment summary 135
G - system power consumption 136
total system power consumption 143, 145

R
Receiver cards

NTDK23, NTDK25, and NTDK80 226
Recorded Announcement 361
Remote computer access 13
Removing pre-programmed data 11
Reserve power 185
S
S/T Interface Line Cards (SILC) 387
SDI

ports 9, 213
protected data store 75

SL-1 sets
protected data store 69

Spares planning 171
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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definitions and assumptions 171
failure rates 175
NFT values 178
NTAK75 180
NTAK76 179

Speed Call list
protected data store 49

Speed Call package
protected data store 63

Spurious signal 166
SSC card, see NTDK20 SSC card
SYSLOAD 4
System Core and Controller cards 191
System Speed Call List Head Table

protected data store 55
T
T-1 475
TDS/DTR card 227
TELADAPT connectors 247
Template

protected data store 72
Tie Outgoing Automatic Incoming Dial 361
Tie Two-way Dial Repeating 361
Tone and Digit Switch (TDS) 9
Tone Detectors

protected data store 73
Transmission parameters 151

distortion 165
frequency response 158
input and balance impedances 159
loss plan 152
return loss 160
transhybrid loss 161

TRUNK BARRING
886063440433 6WDQGDUG#43133 -XO\#4<<<
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protected data store 64
Trunk block

data store 21, 33
Trunk routes

protected data store 61
TTY block

data store 21
U
U Interface Line Card (UILC) 391
V
VAS Data Services

protected data store 59
Virtual terminal

data store 28
protected data store 79

Voice/data port
protected data store 57
2SWLRQ#44(/#44&/#DQG#44&#0LQL 7HFKQLFDO#5HIHUHQFH#*XLGH
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