W Westronic

Dual/Quad Modem Assembly

994-T035 Rev D Oct 2000

The Simple Solution

Since 1980 JeghnicaldVanuat



No part of this publication may be reproduced, stored on a retrieval system, or transmitted, in any form or by any means
electronic, mechanical, photocopying, recording, or otherwise, without the prior written permission of WESTRONIC. The use
of trademarks or other designations is for reference purposes only.

NOTICE

WESTRONIC makes no warranties about this document. WESTRONIC reserves the right to make hard-ware and software
changes to the product described within this document without prior notice and without obligation to notify any person of such
revision or change.

REGULATORY INFORMATION

WARNING: This equipment generates, uses, and can radiate radio frequency energy, and, if not installed and used in
accordance with the installation manual, may cause interference to radio communications. It has been tested and found to
comply with the limits for a Class A digital device pursuant to Part 15, Subpart J of the FCC rules, which are designed to
provide reasonable protection against such interference when operated in a commercial environment. Operation of the
equipment in a residential area is likely to cause interference, in which case the user, at his own expense, will be required to
take whatever measures may be required to correct the interference.

CAUTION: Changes or modifications not expressly approved by Westronic could void the user’s authority to operate this
equipment.

The FCC label can be found on the right side of the shelf assembly. The label includes the following information:

This device complies with Part 15 of the FCC Rules.
Operation is subject to the following two conditions:
=  Thisdevice may not cause harmful interference, and

=  Thisdevice must acocept any interference recaived,
including interference that may cause undesired operation.

Tel: 972-235-5292 | Fax: 972-235 5299 | Order Fax: 972-235-8058
Technical Support: 800-890-5292

E-Mail: marketing@westronic.com

View Remote Alarm Monitoring and Management Products at:
Http://www.westronic.com

" 1850 N Greenville Ave | Richardson TX 75081 USA
Westron |c www.Westronic.com/communications 1 972- 235-5292

© 2000 Westronic
Written/Printed in USA 994-T035 Rev D October, 2000



Revision History

Rev Level ‘ Issue Date Reason for Reissue
A June, 1994 First Release
B November, 1996 New Format
C January, 2000 Logo Update; New Format, Error Correction
D October, 2000 Logo Branding Update

Dual/Quad Modem Assembly 994-T035 Rev D October, 2000

© 2000 Westronic



This page intentionally left blank.

Dual/Quad Modem Assembly 994-T035 Rev D October, 2000 © 2000 Westronic



Contents

Section 1

11
1.2
1.3
1.4
1.5
151
1.5.2
153
154
155
1.5.6
1.6
1.7
1.7.1
1.7.2
1.7.3
1.7.4

Product DescCription .......coovvveviiiiiiiiec e, 1-1
OVEBIVIBW .. s 1-1
Shelf and POWer SUPPIY cooveveeeieiieee e 1-1
Dual Rate-Adaption MOAEm ...........vviiiiieeiiiiieecee e 1-2
Dual Clock-Recovery MOOem..........coiiieeeiiiiiiiiiiiiee e 1-4
SPECITICALIONS ...iiiiiiiiie e 1-6

POWET SUPPIY oo 1-6

Modem Power ReqUIrements ......ccooeeeeevviveeiiiiiiee e 1-6

ENVIroNmMental ..... ... 1-6

Interfaces for Dual Rate-Adaption Modem ............cceevvvvvvvnnnnnnn. 1-6

Interfaces for Dual Clock-Recovery Modem ..........cccccevvvvnnnnnnn. 1-7

MECRNANICAL ... 1-7
UNit 1[dentifiCatioN .........uveeiieiiiiiiiiiiiiieeeeeeee e 1-8
Other Products from WeSTroNiC.......coooeeeeiiiieeeieeeee s 1-9

(@31 000 O PPPRTRR 1-9

WSL000 ..eeiiiiiieeeeeeeeeeiiiie et e et e e e e e e e e e a e e e e e e e e nneees 1-10

WS2000 .eutiiiiiieeeeeeeeeiie et e et e e e e e e e e e e e e e e e e nneees 1-10

WSB000 .eeeiiiiieeeeeeeeeeiiiie et e e e et e e e e e e e e st a e e e e e e e e nneees 1-11




Section 2

2.1
2.2
2.3
231
2.3.2
2.4
241
2.4.2
2.5
251
2.5.2
253
254

INStallation.......coviii 2-1
Handling Considerations And Precautions .........cccccccceeieeeeeene, 2-1
Module SUDSTITULION ..o 2-2
INStallation ProCeAUIES .........uuuuuiiiiiiiii s 2-2

Modem Shelf AssemDbly .....ccooooiiriiie e 2-2

Modem Module ... 2-3
(@0 0} 1T 11 =11 [0 o USSR 2-3

Dual/Quad Modem ModUIES ..........oeeeiiiiiieeeeee e, 2-3

2 F= 1] 14 0] = 1 o 1= USSP 2-8
Interface CONNECTIONS ......uuiiiiiiiiiii e 2-12

Modem Connectors and Cable.........cccoooi 2-12

Dual Rate-Adaption MOdem .........ccoovvvviiiiiiiiee e 2-13

Dual Clock-Recovery MOdem ..........ccovviiiiieeeeeeeeeeiiiciee e 2-14

Modem Analog Line Backplane Connections........................ 2-15




List of Figures

Figure 1-1
Figure 1-2
Figure 1-3
Figure 1-4
Figure 1-5

Figure 2-1
Figure 2-2
Figure 2-3

Dual/Quad Modem Front Panel ...........ccoovviiiiiiiiiiiiiieiieeeeeeeeeeeeeeeeeeeeeeeeee e
Power Supply +5 Vdc Adjustment LOCAtioN .........ccccoevvcvviieeeeeeiiisiiiieee e e
Typical Quad Rate-Adaption Modem Application .........cccccoviiiiiiiiiiee e,
Typical Quad-Clock Recovery Modem Application ........ccccccoeccvviveeeeeeiiiciiineeenn,

InStallation TEMPIALE ......ooiiiiii e

Electrostatic Discharge (ESD) LOQO ...ccuiiiiiiiiiiiiiiiaeeeeiiiieee e
Dual/Quad Modem Jumper and Potentiometer Locations ............cccccceveeeeeinnnee,

Backplane Connector and Jumper LOCAtIONS .........coooiiuiiiiiiieaiiiiiiiieee e

List of Tables

Table 1-1
Table 1-2
Table 1-3
Table 1-4

Table 2-1
Table 2-2
Table 2-3
Table 2-4
Table 2-5
Table 2-6
Table 2-7
Table 2-8
Table 2-9
Table 2-10
Table 2-11

Table 2-12

Table 2-13

Rate-Adaption Modem Communication Modes (DCE) ......ccccccovvvvvviieeeeeeeisinnnnn
Clock-Recovery Modem Communication Modes (DCE) ........cccccciiiiiiiiieineennnnn.
= TTo] GO0 ap] oTo] 4 1= | ¢SSR

Top Level Part Numbers and COMPONENES ........oooiuiiiiiiiieeieiiiiieee e

Dual/Quad Modem Default SEettings ........cooiiiiiiiiiea e
Equalization Option Blocks (Z1 and Z3) .......ccccueeveeeiiiiiiiieeeee e
2-Wire/4-Wire Option Selection Jumpers (Z2 and Z4) ......ccccccveeiiiiiiiiieenaeenene
Rate Adaption Option BIOCK (Z5) ....uvveiiiieiiiiiiiiiiee e ee e
Clock Recovery Option BIOCK (Z5) ...cueveeiiiiieeiiieeee e
4-Wire Receive Sensitivity Option Blocks (Z8 and Z9) .........ccccvvvveeeviviciviienenn.
Backplane Default SEttiNgS .......cooooueiiiiiiiii e
Interface Option Selections by Channel ..........cccccooeviiiiiie e,
RS-422/RS-485 Line TErmMinNatioNS .........coccveiiiiiiieeniiieee it ee e
INpUt POWET CONNECLIONS ..ot e e e e e e e e e s raae e e e s

Backplane Interface Connection for the Dual Rate-Adaption Modem,
SIOIS 1 ANA 2 .o

Backplane Interface Connections for the Dual Clock-Recovery Modem,
SIOIS 1 ANA 2 .ot

Modem Line Backplane CONNECLIONS ..........ccuuiiiiiiaaiiiiiiiieee e

1-1
1-2
1-4
1-5
1-8

2-1
2-4
2-8

2-5
2-6
2-6
2-6
2-7
2-7
2-10
2-11
2-11
2-12

2-13

2-14
2-15




This page intentionally left blank.




Section 1

Product Description

1.1 Overview

The Westronic dud-/quad-modem shelf isasingle verticd unit (VU —1.75-
inch) enclosure with mounting positionsfor three plug-in units. Thefirst
mounting podition plug-in unit isapower supply thet provides +5 Vdc and £12
Vdc from—20 Vdc through —60 Vdc input. The other two mounting positions
arefor dud eurocard-style modems. User connectionsto the modem boards and
the power supply are through connectors on the modem shelf backplane.

The Wedtronic dud rate-adaption modem plugin providestwo Bel 202T-
compatible modemswith optiona data-rate adaption. Thedigita interface can
be configured for RS-232, RS-422, or RS-485 interface operation.

The Westronic dud clock-recovery modem plugin providestwo Bl 202T-
compatible modemswith arecovered dock sgnd that is synchronous with the
received data. The digital interface can be configured for RS-232, RS-422, or
RS-485 interface operation.

Fgure 1-1 shows the modem shdf and modulesfor etther modem type.

Figure 1-1 Dual/Quad Modem Front Panel

1.2 Shelf and Power Supply

The modem shelf, PN 534-T004, consigts of abackplane and metd chassswith
three plug-in dots. Theleft-hand dot is dedicated to a power supply (PN
521-T007); the remaining two dots are for modem plug-in units (PN 532-T009
or PN 532-T010). Theshdf occupies1 VU in agtandard 19-inch rack. Adapters
areavailable for mounting in a23-inch rack.

The backplane providesdl user connections. Compresson-styletermina blocks
provide dl power supply and audio line connections, whereas 8-pin Methode
connectors provide digital connections. Minijumpers on the backplane enable
interface configuration settings. See Section 3 for pinout detalls.
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The eurocard power supply, which provides +5 Vdc and £12 VVdc from a power
source of —20 Vdc through —60 Vdc, is equipped with a power switch and an
On/Off LED indicator. Current-limited test points alow measurement of each
output voltage. A trim potentiometer, which should be adjusted inalab or
factory environment only, enables adjusment of the +5 Vdc output. Figure 1-2
showsthe potentiometer location.

+5Vde Adustment

Figure 1-2 Power Supply +5 Vdc Adjustment Location

The dud rate-adaption and dud dock-recovery modems are Single eurocard-
szed modules, each containing two independent modems. Each modem
supports Bdll 202T specificationsfor use on 2- or 4-wire circuits with datarates
of 1,200 bps.

1.3 Dual Rate-Adaption Modem

Each dud rate-adaption plug-in module containstwo identica modems. The
digitd Sde of the modem operates a the 1,200-bpsline dataraeor a the
optiond rate with the adaption festure enabled. The adaption festure converts
the datarate from 2,400 bpson the digital Sdeto 1,200 bpson theanaog line
gde Any goplication having a least 10 milliseconds between successve
characters can use the dud rate-adgption modem, initidly intended for usein
TBOS goplications. (A character cannot contain more than one gart bit, nine
databits, and two stop hits.) Each modem digitd interface usesan RS-232,
RS-422, or RS-485 interface with a Data Communication Equipment (DCE)
configuration that supportsthe sgnaslisted in Table 1-1.

1-2 Product Description

Dual/Quad Modem Assembly



Table 1-1 Rate-Adaption Modem Communication Modes (DCE)

Signal Direction RS-232 | RS-422 | RS-485
TX DATA I nput Yes Yes Yes
RX DATA Output Yes Yes Yes
RTS Input Yes Yes Yes
CTS Output Yes No No
DCD Output Yes No No

For the period that datais output on an RS-485 signd pair, thetranamit data
driver isenabled only whilevdid datais detected. Y ou can enable congtant
carier by ingdling the following backplane straps

= Z7: Modem1, Channd 1
= 78 Modem1, Channd 2
= Z15: Modem 2, Channd 1
=  Z16: Modem 2, Channd 2

The LED indicators on the front pand indicate TX Data, RX Data, RTS, and
DCD activity for each modem.

Figure 1-3illustrates atypical dud rate-adaption modem ingdlation that uses
Westronic WS1000, WS2000, and WS3000 Remote Telemetry Unit (RTU)
equipment. Refer to the following technical manuasfor moreinformation on
C1000, WS1000, WS2000, and WS3000 RTUs:

= C1000: 994-1028

= WSI000 TBOS: SPEC-00>4

= WSI000 TABS: 994-T013

= WS2000 TBOS: SPEC-0016

= WS2000 MCS-11: SPEC-0049

=  WS2000 TABS 994-T017; 994-T027; 994-T057
= WS3000: 994-T022; 994-T054

994-T035 Rev D October 2000 Product Description 1-3



To Hub or Host
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Modem
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Figure 1-3 Typical Quad Rate-Adaption Modem Application

1.4 Dual Clock-Recovery Modem

The plug-in dud dock-recovery modem, containing two identical modems, is
intended for usein MCS-11 gpplications, which require synchronous data
clocks. Both sdes of the modem, operating at 1,200 bps, are suitablefor usein
any 202T modem gpplication without the recovered clocks. Each modem digitd
interface isusudly an RS-485 interface with a DCE configuration that supports
thesgnasligedin Table 1-2.
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Table 1-2 Clock-Recovery Modem Communication Modes (DCE)

Signal Direction RS-232 | RS-422 | RS-485
TX DATA I nput Yes Yes Yes
RX DATA Output Yes Yes Yes
RTS Input Yes Yes Yes
CTS Output Yes No No
DCD Output Yes No No
RX CLOCK Output Yes Yes Yes
TX CLOCK Output Yes Yes Yes

Enable congtant tranamit carrier/switched receive carrier by ingdling the
following backplane straps

= Z7: Modem1, Channd 1
= 78 Modem1, Channd 2
= Z15: Modem 2, Channd 1
=  Z16: Modem 2, Channd 2

The LED indicators on thefront pand indicate TX Data, RX Data, RTS, and
DCD activity for each modem.

Figure 1-4 illustrates atypica quad-clock recovery modem inddlation.

I - - I - - - - - - - -
|
MCS-11
Master Ne_twork Ne_twork Ne_twork
| I Equipment Equipment Equipment |
|
Clock Recovery Clock Recovery
| Modem Assy Modem Assy Digital !
| | | | L | | | Bridge
| | |
I / MCS-11 WS2000 \
l ]

Site 1 Site 2 I

L - - 4 - - - - - - -

Figure 1-4 Typical Quad-Clock Recovery Modem Application
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1.5 Specifications

151 Power Supply
Thefollowing specifications are subject to change without notice.

The plug-in power supply provides power for two dud-/quad-modem sheves
(four dua-modem modules maximum). See Section 2 for connection detals.

= |nputvoltage —20V dcto—72Vdc

= Qutput voltage/current:
+5Vdc (490 Vdcto 5.20 Vdc) at 1.5 Amps maximum
+12Vdc (11.6 Vdc to 12.4 VVdc) at 400 mAmps maximum
—12Vdc (<124 Vdc to—11.6 Vdc) a 400 mAmps maximum

=  Powerrding 15Watstotd

=  Regulation:
0.2%line
2.0% load
=  Recommended externd fusng: 2.0 Amps(Type 70) or 2-1/2 Amps
(GMT) a-48Vdc

1.5.2 Modem Power Requirements

Power requirements for each module:
+5Vdca 225 mA
+12 Vdca 10 mAmps
—12 Vdc a 40 mAmps

153 Environmental
Operaing ambient temperaturerange: 0° Cto+55° C
Humidity: <95% non-condensing

154 Interfaces for Dual Rate-Adaption Modem

Digital Serial Channels 1
Through 4

=  Protocol:
TBOS (eight data bits, odd parity, two stop hits)
TABS (eight data bits, odd parity, one stop bit)
= Speed:
TBOS (1,200/2,400 bps)
TABS (1,200 bps)

=  Communicationtype RS-232, RS-422, or RS-485
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=  Protection: Sugtain trangent voltageto amaximum 2 kV
=  Connectors. 8-pin Methode connector (Westronic PN 620-0077)

Analog Serial Channels 1

Through 4
=  Type 202T compliant 4-wire
= Speed: 1,200 bps
=  Qutput amplification: +2.0 dBm (maximum)
=  |nput sengtivity: —6 dBmto—48 dBm (in 6-dBm steps)
= Connection: 3-postion D/Leve compression plug (Westronic PN 640-
0105)
155 Interfaces for Dual Clock-Recovery Modem

Digital Serial Channels 1
Through 4

=  Protoco: MCS11

= Speed: 1,200 bps, externd clock

=  Communicationtype RS-232, RS-422, or RS-485

=  Protection: Sugtain trangent voltageto amaximum 2 kV

= Connection: 8-pin Methode connector (Westronic PN 620-0077)

Analog Serial Channels 1
Through 4

=  Type 202T compliant 4-wire

= Speed: 1,200 baud

=  Qutput amplification: +2.0 dBm (maximum)

=  |nput sengtivity: —6 dBmto—48 dBm (in 6-dBm steps)

= Connection: 3-postion D/Leve compression plug (Westronic PN 640-
0105)

15.6 Mechanical

The modem assembly (Figure 1-5) occupies one vertica rack unit (1.75 inches)
inagandard 19-inch equipment rack. Adapters are available for mountingin
23-inch racks. The maximum weight of afully populated modem assembly is
6.2 Ibsor 2.8 kg. The power supply occupiesthe left dot. The On/Off switch,
power On LED indicator, and voltage test points are accessible on the unit front
pand. The center and right dotsarefor dud plug-in modems. Thefront panels
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include tranamit level adjustment accessand LED dataactivity indicatorsfor Tx
Data, Rx Data, RTS, and DCD for each channd.

|< 19" >
LA —m r— — — A A r—m — — —
X
1.75"
i A
o o
<]

o]
, 1

DUAL 2027 MODEM © e oo DUAL 202T MoDEM ©e 4-875
ollh 2o St BRo
* o e ot e 2ide @] TP TR ol e ke

(1%
ey
o-t2v
o0V

Q

Figure 1-5 Installation Template

1.6 Unit Identification

Table 1-3 ligts the mgor dua/quad modem components. Table 1-4 ligsthetop-
level modem part numbers and mgor componentsfor each.

Table 1-3 Major Components

Part Number Description

534-T004 Modem Shelf

521-T007 15-Watt Power Supply

532-T009 Dual Rate-Adaption 202T Modem
532-T010 Dual Clock-Recovery 202T Modem

Table 1-4 Top Level Part Numbers and Components

Part Numbers: 520-
Component Part Numbers

TO17 | TO18 | TO19 | TO20
534-T004 Modem Shelf 1 1 1 1
521-T007 15-Watt Power Supply 1 1 1 1
532-T009 Dual Rate-Adaption Modem 1 2 N/A | N/A
532-T010 Dual Clock-Recovery N/A | N/A 1 2
Modem
994-T035 Technical Manual 1 1 1 1
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1.7 Other Products from Westronic

1.7.1 C1000

Thefollowing providesinformation about other Westronic productsthat are
availableto meet darm system needs. Cdll 972-235-5292 to tak with a
Westronic representative to learn more about these and other Westronic
products.

The C1000 complements many operation support sysems by providing an
economica and flexible means of collecting smal to large quantities (32— 256
points) of discrete darm and satus data and converting them to smple, easy-to-
hande TABSor TBOS interface.

Different vergons of the C1000 dlow communicationswith either aTABS or
TBOS host. The C1000 can pass-through pollsfor other addresses, permitting
dasy-chainsof C1000 unitsin larger configurations and permitting the C1000
and locd NE tdemetry datato combineinto asingle channd. In some cases,
data can combine through asingle modem.

The C1000 requires only one verticd space (1.75 inches) in e@ther a19-inch or
23-inch equipment rack, alowing location as dose as possble to the source of
discreteinterfaces Theresult isalarge reduction in the amount of wiring
required to pick up darm and status data. The reduction inwiring diminaesthe
possihility of losng data through unknown disconnected, moved, or cut wiring.
Serid and discrete interface are through standard 9-pin subminiature and 50-pin
connectors, making ingtalation and replacement exceptiondly fast and Smple.

The C1000 isequipped with two serid ports:

=  Thefird, ahogt port, servesasa TABS or TBOS host communications
interface that can be equipped with an optiond 1,200 bps Bl 202T-
compatible internd modem, dlowing the C1000 to be located beyond the
range of dandard RS-422/RS-485 interfaces.

=  Thesecond, an expangon port, ser'vesasa TABS or TBOS data collection
interface.

The housing accommodates amaximum of eight 50-pin discrete interface
connectors. All the different configurations use this same housing.

994-T035 Rev D October 2000
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1.7.2 WS1000

1.7.3 WS2000

The WS1000 product line complements many operations and network
management systems by providing an economicd, flexible means of converting
varying quantities of discrete (dry-contact) darm, satus, and control datato a
ample, easy-to-handle TABS or TBOS interface.

Available configurations provide the flexibility to select the unit best suited for
various gpplications. Choose from 64/128 discrete inputs with 8/16 discrete

outputs.

Smadl gze and flexible mounting requirements alow placement of the unit
closeto the source of discrete interfaces. WS1000 can mount in an equipment
bay or on adigribution frame as the gpplication demands. Thisflexibility results
in condderable reduction in the amount of required wiring. The basic sructure
of afront-facing wire-wrgp block, commonly found on digtribution frames,
provides asturdy housing for the WS1000. Located on the easly removable
module contained within the housing are dl the active components. WS1000 is
theided way to collect discrete darmsthroughout asite or service areawith
feedback to a\WS2000 or WS3000 hub.

The WS2000 product line offers the data collection and reporting capabilities
necessary to make smdl remate telemetry unitsmore flexible and efficient.
WS2000s combine compact design with the power to configure multiple serid
and discrete interfacesin virtudly any arrangement to best serve network needs.
A dngle-rack-increment high unit fitswithin 19-inch or 23-inch racks. Other
mountingsare available.

A WS2000 can be equipped with the following:

=  4or8gsid ports upporting user-sdectable RS-232, RS-422, and RS-485
interfaces at 1,200/2,400 bps

= 32-512 discrete darm/satusinputs and 8 — 128 discrete control outputs,
expandable to 2,048 inputs and 512 outputsin some configurations

= 8 pulseaccumulaor inputs (optiona)
=  8andoginputs, expandableto 24 andog inputs (optiond)

»  Hog portinterfacefor RS-232, RS-422, and RS-485 at 1,200; 2,400 (most
units); and 9,600 bps (some units). An optiond internal modem s
avalable,
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To support abroad range of equipment, the WS2000 can incorporate many of
thefollowing interface types

=  Asynchronous/synchronous serid

=  Discreteinputs and outputs

=  Andogand pulseinputs

Some of the many types of avallable serid protocolsincdude thefollowing:
»  ETdemery (E2A format) = MCS11

= TABS = ASCI (HASP)

= TBOS

1.7.4 WS3000

The WS3000 isapowerful telemetry unit that combinesthe most useful
functions of discrete and serid darm collection, mediation, and accesswith a
high-speed processor and large database capacity. WS3000 istheided bridge
between today’ stelemetry networks and the advanced protocols now appearing.
With Ethernet asynchronous connectivity and database cgpacity of 30,000 data
points, WS3000 is the choice of qudity telecommunications carriers. WS3000
featuresincludethefollowing:

= Optiond ethernet interface

=  Avalable solutionsfor remote darm monitoring over TL1 ASCII TCP/IP
ethernet, OS ethernet, and asynchronous communications

= Daacollectionusng TBOS, TABS, and Tdtrac protocols

=  9gid ports supporting user-sdectable RS-232/RS-422/RS-485
interfaces from 1,200 — 9,600 bps

= 32-512 discrete darm/satus inputs and 8 — 128 discrete control outputs
with capability to support amaximum of 30,000 darm points

=  Cugom protocols are available on aspecid assembly bass
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Section 2

Installation

2.1 Handling Considerations And Precautions

Many Westronic products use modules that contain Complementary Metd
Oxide Semiconductor (CMOS) and N-Channd Metd Oxide Semiconductor
(NMOS) integrated circuits because these components help maximize noise
immunity and promote lower power consumption. However, modules
containing CMOS and NMOS integrated circuits require careful handling to
avoid damageto the CMOS and NMOS integrated circuits resulting from high
ddic voltagelevels. The CMOS and NMOS devices come equipped with
protection diodes, but incorrect handling that alows excessve Satic energy to
enter the devices can till cause devicefalurethat isnot reedily detectable and
can lead to premature devicefailure. Packaging containing CMOSNMOS
components have alabd smilar to that shown in Figure 2-1.

A

A
!

Static Sensitive
Maintain Antistatic Protection

Figure 2-1 Electrostatic Discharge (ESD) Logo

The following noteworthy points sgnificantly reduce satic damage on CMOS
or NMOS components, thereby improving system rdiability and keeping
system downtime to aminimum:

=  Alwaysground yoursdf usng an ESD hed or wrig strgp or touch a
system rack that is earth grounded before removing or inserting modules
to ensurethat they are not carrying satic charges.

=  Alwaysplace an extracted modulein an antistatic bag or covering for
trangportation and storage.

= Peaformrepair work on modulesin an antistatic work station that uses
personnel grounding protection, such aswrist srgps and antistatic matting.

994-T035 Rev D October, 2000
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2.2

2.3
2.3.1

Exercise extreme care when handling CM OS/NMOS components. Do not
touch the pins and aways place componentsin antistatic foam for sorage
and trangportation.

Ensure that desol dering tools have gatic reduction. Some desoldering
tools can actudly generate large datic voltages that damage CMOSand
NMOS devices.

The modem moduleis protected againg 2-kV transentswhileingdledin the
modem shelf assembly through the shelf power ground.

Module Substitution

Keep the following important pointsin mind to assst board diagnosswhen a
module requires an upgrade, replacement, or subgitution:

Turn power off when removing or inserting modules. Although the boards
are designed to withstand removal and insertion with power on, a
recommended practiceisto turn off syslem power when substituting
modules.

Make certain that the subgtitute board hasidentical configuration strap and
switch arrangements as the board it is replacing. Without identical settings,
the new module can operate improperly.

Ensure that the module mates properly with the connector a the chassis
rear when inserting themodule. A firm push on the module front isusudly
al that isrequired to ingd| the module. Never force aboard into position
because this can damage the module or the rear connector.

Only qudified personnd familiar with the type of eectronic desgn used onthe
unit should perform module repar.

Describe the suspected problem or fault or operation symptoms observed before
thefailure occurred (what were the conditionsjust before the board failed? Can
the board be made to fail because of some set of conditions?). Thisinformation
canadinreducing repair time.

Installation Procedures
Modem Shelf Assembly

1
2.
3.

Unpack the unit and inspect for any Sgns of damage.

Bolt the chasssinto therack.

Configure the modem terminations, asrequired, using the backplane
minijumpers.

Connect the phone line and the digita interface cabling to the backplane
connectors.
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5.  Veify tha the power switchisinthe Off pogtion.
6.  Connect the battery input feed and ground to TB1 on the backplane.

7. Turnonthe sysem power and verify that the power supply LED lights.
Check voltagelevesat thistime.

8. Turn power Off and ingd| the modem modules

2.3.2 Modem Module

Unpack the module and inspect for any Sgns of damage.

Configure the module as required (see Configuration).

Insert the moduleinto the desired dot in the chassis

When insarting the module, ensure that it mates properly with the reer

A W Dd P

chassis connector. A firm push on the module front isal that isrequired to

ingal the module. Never force aboard into position becausethis can
damage the module or rear connector.

2.4 Configuration

Configuration occursin thefollowing aress.
=  Dud-/Quad-Modem Modules

= Backplane

=  Interface Connections

24.1 Dual/Quad Modem Modules

Minijumpers on the dud-modem board set operating parametersfor each
modem channd on aboard. A 20k-ohm potentiometer adjuststhe modem
channd andog tranamit level. Figure 2-2 shows the location of jumpersand
potentiometers.

2411 Plugin Jumper and Potentiometer Functions

The following describes the purpose of each jumper on the modem circuit
board. See Figure 2-2 for jumper locations and pinouts.

Z1 Channel 1, equalization mode
Z2 Channel 1, 2-wire/4-wire operation
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Figure 2-2 Dual/Quad Modem Jumper and Potentiometer Locations
Z3 Channel 2, equalization mode
Z4 Channel 2, 2-wire/4-wire operation

Z5 2,400-bps to 1,200-bps data rate adaption on each modem
channel (applies only to dual rate-adaption modem —
PN 532-T009)

Rx data output to clock on the falling/rising edge of the Rx
clock (applies only to dual clock-recovery modem —
PN 532-T010).

Z6 Factory alignment use only; does not apply to field
applications

Z7 Factory alignment use only; does not apply to field
applications

Z8 Channel 1 receive-level sensitivity
Z9 Channel 2 receive-level sensitivity

Z10 Interconnect analog signals and power from daughter module
assemblies to the modem card
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R13

Channel 1 transmit output trimpot adjustment.

Counterclockwise rotation increases output level (+2 dBm
maximum output). Adjust with constant carrier enabled (see
Jumper Functions).

R26

Channel 2 transmit output trimpot adjustment.

Counterclockwise rotation increases output level (+2 dBm
maximum output). Adjust with constant carrier enabled (see
Jumper Functions).

24.1.2

Dual/Quad Modem Default Settings

Thefactory ingalsthe default option settingsindicated in Table 2-1. Except for
Z5 options, jumper settingsfor the rate-adaption and clock-recovery modems

aethesame

Table 2-1 Dual/Quad Modem Default Settings

Channel | Block/Pins Function
Z1: 2-9, 202T Equalization Disabled
3-8,
56
1 |z223 | 4wireMode
Z8:1-10 Receive Sengitivity Level =—-36 dBm
R13 Output Transmit Level Set to—10 dBm
Z3: 2-9, 202T Equalization Disabled
3-8,
56
2 |z4:2-3 | 4WireMode
Z9: 110 Receive Sengitivity Level = -36 dBm
R26 Output Transmit Level Set to—10 dBm
Rate Adaption Enabled for (channel) on Dud
Z5: Rate-Adaption Modem
1,2 1-8(1), | Falling-Edge Rx Clock Recovery with
3-6 (2) | Respect to Rx datafor (channel) on Dual
Clock-Recovery Modem
Z6,727 None required
Z10 None required
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2413 Equalization Mode

The dua modem operatesin Bl 202T-mode with/without equdization.

Table 2-2 describes equdization option settingsfor Channds 1 (Z1) and 2 (Z3).

Table 2-2 Equalization Option Blocks (Z1 and Z3)

Chan/Block Modem 1-10 | 29 3-8 4-7 5-6
1. 71 202T EQ Enabled | Out In In Out | Out
2:Z3 202T EQ Disabled | Out In In Out In
2414 2-Wire/4-Wire Operation

Each modem operateson a2-wire or 4-wireline. Table 2-3 identifiesthe

2-W/4-W option sattingsfor Channds 1 (Z2) and 2 (Z4). See Backplanefor the
line connections.

Table 2-3 2-Wire/4-Wire Option Selection Jumpers (Z2 and Z4)

Chan/Block Line Type 1-2 2-3
1. 72 4-Wire Out | In
2: Z4 2-Wire In | Out
2415 Rate Adaption (Dual Rate-Adaption Modem)

Thefollowing appliesonly to the dud rate-adgption modem board

(PN 532-T009).

With rate adaption enabled, 1,200-bps data on the andog line convertsto

2,400-bps dataon the digitd sde and 2,400-bps data.on the digitdl Sde converts

to 1,200-bps data on the and og line. Data converted from 1,200 bpsto

2,400 bps hasa 10-millisecond delay.

With rate adaption disabled, datarates on the modem andog and digitd Sdes
are 1,200 bps. Data converted from 2,400 bpsto 1,200 bps hasa5-millisecond
dday. Table 2-4 ligsthe rate-adaption optionsfor Channds 1 and 2.

Table 2-4 Rate Adaption Option Block (Z5)

Chan | Rate Adaption 1-8 2—7 3-6 4-5
Enabled In Out | N/A | Out

! Disabled Out | Out | N/A | Out
Enabled N/A | Out In Out

2 Disabled N/A | Out | Out | Out
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2.4.1.6 Clock Recovery (Dual Clock-Recovery Modem)

Thefollowing appliesonly to the dua clock-recovery modem board

(PN 532-T010).

The gpplication usng the dud clock-recovery modem board requiresaclock
sgnd for synchronous communication. The modem aways provides an Rx
clock that becomes synchronousto Rx data, thereby recovering aclock sgnd.

Y ou can choose whether the Rx data.clocks with thefaling or rising edge of the
recovered Rx clock sgnd. Table 2-5 provides clock edge option settingsfor

Channds1and 2.

Table 2-5 Clock Recovery Option Block (Z5)
Chan | Clock Edge Selection 1-8 2-7 3-6 4-5
1 Falling Edge Clock In Out | N/A | Out
Rising Edge Clock Out | Out | N/A | Out
5 Falling Edge Clock N/A | Out In Out
Rising Edge Clock N/A | Out | Out | Out

2.4.1.7 4-Wire Receive Sensitivity

The dua-/quad-modem board provides seven receive sengtivity levelsin 6-
dBm increments. Table 2-6 showsthe sengtivity level option jumper settings

for Channels1 (Z8) and 2 (29).
Table 2-6 4-Wire Receive Sensitivity Option Blocks (Z8 and Z9)

Chan/Block Sensitivity 1-10 | 2-9 3-8 4-7 5-6

—6dBm In In In In In

—12 dBm Out | Out | Out | Out In
_ -18 dBm Out | Out | Out In Out
; ig 24 dBm Out | Out | In | Out | Out
-30dBm Out In Out | Out | Out
-36 dBm In Out | Out | Out | Out
—42 dBm Out | Out | Out | Out | Out
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2.4.2 Backplane

Thelinetermination and interface optionsfor the two channels on each modem
board type are configured through minijumpers on the backplane. Figure 2-3
shows the jumper and connector locations.

Slot2 (Ch.384) 13 Slot1(Ch. 182) TR>

Slot 2 Ch. 3&4 Detalil Slot 1 Ch. 1&2 Detalil
3 mmnm|l
3[mmm|1 2/ mm|1 4|mmmg 12345678
EEEEEEER
Z1 74 Z2 737576 Z10 Z7 78 .
79 712 Z11 713 714 Z15 716 P1 - P8

Figure 2-3 Backplane Connector and Jumper Locations

2421 Jumper Functions
SeeFgure2-3.

Z1 Sets RS-422/RS-485 or RS-232 on Channel 1, Modem Slot 1,
in conjunction with Z7.

Z2 Terminates RTS line with 180-Wresistor on Channd 1, Modem
Slot 1.

Z3 Terminates Tx line with 180-Wresistor on Channel 1, Modem
Slot 1.
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Z4

Z5

Z6

Z7

Z8

Z9

Z10

Z11

712

Z13

Z14

Z15

Sets RS-422/RS-485 or RS-232 on Channel 2, Modem Slot 1,
in conjunction with Z8.

Terminates RTS line with 180-Wresistor on Channd 2, Modem
Slot 1.

Terminates Tx line with 180-Wresistor on Channel 2, Modem
Slot 1.

Sets RS-232 or RS-485 in conjunction with Z1; also sets
constant/switched transmit carrier (digital side) and
constant/switched receive carrier (analog side) on Channel 1,
Modem Slot 1. Receive carrier options applicable to dual clock-
recovery modem only.

Sets RS-232 or RS-485 in conjunction with Z4; also sets
constant/switched transmit carrier (digital side) and
constant/switched receive carrier (analog side) on Channel 2,
Modem Slot 1. Receive carrier options applicable to dual clock-
recovery modem only.

Sets RS-422/RS-485 or RS-232 on Channel 1, Modem Slot 2,
in conjunction with Z15.

Terminates RTS line with 180-W resistor on, Channd 1,
Modem Slot 2.

Terminates Tx line with 180-Wresistor on, Channel 1, Modem
Slot 2.

Sets RS-422/RS-485 or RS-232 on Channel 2, Modem Slot 2,
in conjunction with Z16.

Terminates RTS line with 180-Wresistor on Channd 2, Modem
Slot 2.

Terminates Tx line with 180-Wresistor on Channel 2, Modem
Slot 2.

Sets RS-232 or RS-485 in conjunction with Z9; also sets
constant/switched transmit carrier (digital side) and
constant/switched receive carrier (analog side) on Channel 1,
Modem Slot 2. Receive carrier options applicable to dual clock-
recovery modem only.
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Z16 SetsRS-232 or RS-485 in conjunction with Z12; also sets
constant/switched transmit carrier (digital side) and
constant/switched receive carrier (analog side) on Channel 2,
Modem Slot 2. Receive carrier options applicable to dual clock-
recovery modem only.

24.2.2 Backplane Default Settings
Thefactory indalsthe default option settingsindicated in Table 2-7.

Table 2-7 Backplane Default Settings

Slot Channel Block/Pins Function
Z1,1-2 | RS422/RS-485
1 Z2,1-2 | 180-WTermination on RTS
Z3,1-2 | 180-W Termination on Tx
1 Z7,1-2 | Constant Transmit Carrier
Z4,1-2 | RS-422/RS-485
) Z5,1-2 | 180-W Termination on RTS
Z6,1-2 | 180-W Termination on Tx
Z8,1-2 | Constant Transmit Carrier
729,12 | RS422/RS-485
3 Z10,1-2 | 180-W Termination on RTS
Z11,1-2 | 180-W Termination on Tx
5 Z15,1-2 | Constant Transmit Carrier
Z12,1-2 | RS-422/RS-485
4 Z13,1-2 | 180-W Termination on RTS
Z14,1-2 | 180-W Termination on Tx
Z16,1-2 | Constant Transmit Carrier
2.4.2.3 Interface Standards

Each channd can operae with an RS-232 or an RS-422/RS-485 interface with
switched or congant tranamit carrier on the digitd Sde. In addition, thereceive
carier ontheandog sde (dua dock-recovery modemsonly) can be switched
or condant.
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Table 2-8 Interface Option Selections by Channel

Slot 1 Channel 1 b Z1 27

Channel 2 b Z4 Z8

Slot 2 Channel 3 b 79 Z15

Channel 4 p Z12 Z16
Interface 1-2 2-3 1-6 2-5 3-4
RS-232 Out In | In(1) | Out In
RS-422 In Out | In(1) | Out Out
RS-485 In Out | In(1) | In(2) | Out

Notes:

5. Removejumper to operate
with Switched tranamit

carier (digitd sde).

6. Pogtion 2-5 sdects RS-485 operation on arate-adaption
modem, but sdects switched Rx carrier (andog sde) on adud

clock-recovery modem.

2424 Optional Modem Line Terminations

Optiond terminating networks, for usein sdect RS-422 or RS-485 gpplications,
are available through backplane jumpers, which inddl the networks acrossthe
differentia recaiversof agiven line. Table 2-9 showsthe detailsfor ingadling

the 180-ohm networks.
Table 2-9 RS-422/RS-485 Line Terminations
Slot Channel Signal Block/Pin
RTS 22,12
! Tx Z3,1-2
! RTS Z5,1-2
2 Tx Z6,1-2
RTS Z10, 12
3 Tx Z11,1-2
2 RTS Z13,1-2
4 Tx 714,12
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2425 Power Connections

Batery connections are for the—20 Vdc through —60 VVdc battery input to the
power supply. Ground isfor an earth ground connection and serves asreference

for the power supply outputs.
Table 2-10 Input Power Connections
Voltage Pin Voltage Pin
+Battery (Return) TB1-1 +5Vdc TB1-5
—Battery (48 Vdc Nominal) | TB1-2 +12Vdc | TB1-6
Earth Ground TB1-3,4 |-12Vdc |TB1-7

Note: Normally TB1-3 through TB1-7 are not used. However,
an external power supply can power the modem shelf if not
equipped with a power supply in the left-most slot.

2.5 Interface Connections

251 Modem Connectors and Cable

Thefollowing providesinformation regarding the type of connectorsand cables
to connect “the outsde world” to the modems. Cables connecting to the
dua/quad modem backplane must terminatein an 8-pin (draight) femae
connector, using ether of the following assemblies:

=  Wedronic part numbers
8-pin connector: 620-0077
Connector insertion tool: 990-0150
=  Methode part numbers
Connector Body: 1300-108
Connector Pins: 1400-113
= Connector insartiontool: HC1001
=  Cdle

RS-422 or RS-485; Standard 2-pair (4 wires), twisted, shielded
(4,000 feet maximum) or unshielded (1,000 feet maximum),
24-AWG sngle- srand cable; synchronous connections can require
3-par cable

RS-232: Standard 3-pair (6 wires), twisted, unshielded (50 feet
maximum); 24-AWG single-strand cable
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2.5.2

Dual Rate-Adaption Modem

Table 2-11 ligs the backplane interface connections for the dua rate-adaption
modem. Refer to Figure 2-3 for pinlocations

Note Channdsin RS-422/RS-485 gpplications have Sgnd's gppearing across

two plugs.
Table 2-11 Backplane Interface Connection for the Dual Rate-Adaption Modem, Slots 1 and 2
Slot | Chan | Plug | Intfc RS- Methode Pin Number
2 3 4 5 6 7 8
232 - Gnd Tx RTS RXx DCD | CTS
1 F 422/485 Tx+ - Tx— Rx+ | Rx— - -
P2 | 422/485 - - RTS+ - - RTS- -
! 232 - Gnd Tx RTS RXx DCD | CTS
2 ~ 422/485 Tx+ - Tx— Rx+ | Rx— - -
P4 | 422/485 - - RTS+ - - RTS- -
P5 232 - Gnd Tx RTS RXx DCD | CTS
3 422/485 Tx+ - Tx— Rx+ | Rx— - -
P6 | 422/485 - - RTS+ - - RTS- -
2 p7 232 - Gnd Tx RTS RXx DCD | CTS
4 422/485 Tx+ - Tx— Rx+ | Rx— - -
P4 | 422/485 - - RTS+ - - RTS- -
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2.5.3 Dual Clock-Recovery Modem

Table 2-12 ligs the backplane interface connections for the dua clock-recovery
modem. Refer to Figure 2-3 for pinlocations

Note: Dud dock-recovery channdsin RS-232 or RS-422/RS-485 gpplications

have Sgna's gopearing acrosstwo plugs.
Table 2-12 Backplane Interface Connections for the Dual Clock-Recovery Modem, Slots 1 and 2
Slot | Chan | Plug | Intfc RS- Methode PIn Number
2 3 4 5 6 7 8
232 - Gnd TX RTS RXx DCD | CTS
F 422/485 Tx+ — Tx— | Rx+ | Rx-— — -
! 232 TxC - - - RxC - -
P2 422/485 TXC+ | TXC— | RTS+ | RXC+ | RXC- | RTS- -
! 232 - Gnd TX RTS RXx DCD | CTS
~ 422/485 Tx+ — Tx— | Rx+ | Rx-— — -
2 232 TxC - - - RxC - -
P 422/485 TXC+ | TXC- | RTS+ | RXC+ | RxC- | RTS- | -
232 - Gnd TX RTS RXx DCD | CTS
P 422/485 Tx+ — Tx— | Rx+ | Rx-— — -
3 232 TxC - - - RxC - -
R0 422/485 TXC+ | TXC— | RTS+ | RXC+ | RXC- | RTS- -
2 p7 232 - Gnd TX RTS RXx DCD | CTS
422/485 Tx+ — Tx— | Rx+ | Rx-— — -
4 232 TxC - - - RxC - -
i 422/485 TXC+ | TXC— | RTS+ | RXC+ | RXC- | RTS- -
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254 Modem Analog Line Backplane Connections

Table 2-13 Modem Line Backplane Connections

Slot 1 Slot 2
Signal
Chanl1l | Chan2 | Chan3 | Chan 4
Rx+ (Tip) | TB2-1 | TB2-5 | TB3-1 | TB3-5
Rx—(Ring) | TB2-2 | TB2-6 | TB3-2 | TB3-6
Tx+ (Tip) | TB2=3 | TB2-7 | TB3-3 | TB3-7
Tx—(Ring) | TB2—4 | TB2-8 | TB3-4 | TB3-8

Note: Rx+/Rx— (Tip/Ring) are input signals and
Tx+/Tx— (Tip/ Ring) are output signals. Two-wire
connections use TX+/Tx—.
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