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Section 1

Product Description

Thedigita bridge product family, shownin Figure 1-1, conssts of the digital
digribution bridge and the digita multiport bridge. Both bridges, which usethe
same shdlf and power supply, areidentica in gppearance and connectivity.

/7| [—A Ve | — | — ] — Y | a—] — ] —

.t

™) oo

Figure 1-1 Digital Distribution Bridge Shelf

Applicationsin which one host device must communicate with multiple dave
devices generdly usethe digita digtribution bridge. Applicationsinwhich
multiple peer devices communicate with each other generdly usethedigita
multiport bridge.

Both bridge versions provide advanced network protection through lockout and
antisreaming. Lockout prevents one sation from interfering with another
dation’ strangmisson. Antisreaming prevents afailed termind from
monaopolizing the line and blocking other terminals. The bridges are completely
trangparent to the data flowing through them, switching individua bitswithout
regarding start/stop, parity, or word format —useful with protocols such as E-
Teemetry.

Thedigita bridge congss of oneor more digita bridge modules (either
digtribution or multiport or amix of the two), apower supply, and ashdf. All
the cardsfollow the single eurocard form factor. The chasssmountsina
gandard 19- or 23-inch rack.

994-T021 Rev D October, 2000

Product Description 1-1



1.1 Digital Distribution Bridge Overview

TheWestronic digita distribution bridge provides the ability for one mester
serid channe to communicate with multiple tributary channels (Figure 1-2).
Systemsrequiring large numbers of tributary channels can cascade mulltiple
bridges.
Host Port
RS-422 or RS-423 (RS-232)

Channel 1 A/B
Westronic Digital Cascade to
Bridge Expansion Modules

1 1 1 Channels 2, 3, and 4 A/B

Tributary Ports
RS-422 or RS-423

Figure 1-2 Digital Distribution Bridge Concept
Applicationsinclude add/drop capability dong microwave radio, fiber optic and
digita repeater Stes, telemetry hubs, and multipoint detacircuits.

Each digitd distribution bridge module contains Sx channdls, asshownin
Fgure 1-3. Four sarve as user (madter or tributary) channds. The remaining two
channdsdlow cascading for bridge expangon.

Cascade In Port — Channel 0
Interface
.Master Pprt for Lead Channel 1 A/B
Bridge or Tributary Port — Interface
for Cascaded Bridge
__| Channel 2 A/B
Interface Contention/
Antistreaming
Logic
User Tributary Ports | — Channel 3 A/B
Interface
__| Channel 4 A/B
Interface
Cascade OUt Port — Channel 5
Interface

Figure 1-3 Digital Distribution Bridge Block Diagram
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Y ou can configure the bridge module as either alead or cascaded bridge (see
Figure 1-4). Use the lead bridge configuration for astand-alone bridge or for the
bridge connected to the master devicein acascaded system. This configuration
has the host channel and three user tributary channdsavailable. Usethe
cascaded configuration, which hasfour user channelsavailable, for dl bridges
cascaded to alead bridge.

Master .
Channel < User Tributary Channels R

(2] [2] [8] [4] (2] [2] [8] [4] (2] [2] [8] [4]
User Channels Slots A/B | | User Channels Slots A/B | | User Channels Slots A/B
Lead Bridge Cascaded Bridge Cascaded Bridge
Cascade Cascade Cascade Cascade Cascade Cascade
In Port Out Port In Port Out Port In Port Out Port
No
Connection

Figure 1-4 Digital Distribution Bridge Cascaded Configuration

1.2 Digital Multiport Bridge Overview

TheWestronic digital multiport bridge enables multiple peer devicesto
communicate with eech other (Figure 1-5). Systems requiring large numbers of
channels can cascade multiple bridges together.

PEEEEEEY
. .. User Ports
PEEEEEEY
Wes”é”,‘&c Digital RS-422 or RS-423
rdge Channels 1 -4 A/B
>
A A
« L >

Backplane Connections to
Other Digital Bridges

Figure 1-5 Digital Multiport Bridge Concept

Each digitd bridge module contains six channds, as shown in Figure 1-6. Four
serve as user channels and the remaining two channdsalow cascading for

bridge expanson.
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Channel 0

Cascade In Port —
Interface

Channel 1 A/B
Interface

Channel 2 A/B

Interface Contention/
User Ports Antistreaming
| channel3A/B Logic
Interface

Channel 4 A/B
Interface

Channel 5

Cascade Out Port —
Interface

Figure 1-6 Digital Multiport Bridge Block Diagram

While adevice connected to one of the user portsistransmitting, deviceson the
remaining user ports receive the tranamitted deta. Arbitration logic within the
multiport bridge module ensure that no more than one user devicetranamitsat a
giventime. Figure 1-7 shows how multiple ports can cascade together to expand
the number of communicating ports.

User Channels

< [ O
< >

L 2] 3] [af | Ll L) B [af ) L L2f B3] L4

User Channels Slots A/B | | User Channels Slots A/B | | User Channels Slots A/B

Cascaded Bridge Cascaded Bridge Cascaded Bridge
Cascade Cascade Cascade Cascade Cascade Cascade
In Port Out Port In Port Out Port In Port Out Port

Figure 1-7 Digital Multiport Bridge Cascaded Configuration

1.3 Typical Fiber Ring Telemetry Applications

The new ring structures crested with SONET and other types of opticd fiber
transmisson sysems have created new chalengesto traditiond network
telemetry. The Add-Drop Multiplexers (ADM) used in these systems provide
telemetry datathrough service channelsin the fiber capacity overhead. Where
the ring structure protects these service channds, traditiona standards-based
telemetry gpproaches are workable.
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When the ring structure does not protect the service channds, abroken ring
presents a problem. When the ADM sites poll the Remote Telemetry Units
(RTUs) in onedirection (for example, counterclockwise), dl ADM sites beyond
the break become isolated and no longer under survelllance,

A snglepalling devicethat pollsal RTUsaround aring isshown a the
headend of thering in Figure 1-8. The palling can be over andog modem or
through direct digita connection (RS-422 or RS-232) to the headend ADM.
Thedigitd method, whichispreferable, isonly avallable where digita service
channels support the tdlemetry protocol framing. For example, E-Tdemetry
protocol isgenerdly unsuitablefor direct digita connection, depending onthe
type and characteristics of the transmission equipment used.

RTU
|
Bridge
} Observe the break in the CCW service
channel. A break in the ring isolates
/ from the polling device any RTUs that
ADM are beyond the break.

. . CCW Service Channel
Polling Device

\ RTU

Headend @ ADM [} Bridge
ADM

CW Service Channel

ADI\/I/

[

Bridge

RTU

Figure 1-8 Typical Fiber Ring Telemetry Installation
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Each sterequiresandog or digita bridging to permit ddlivery of apall toits
locd RTU and to each of the other RTUs asthe pall travelsaround thering.
Andog bridges can be problematic because of the necessary daisy-chain
gpproach. Polling smultaneoudy in both directions on thering isnot possible
because the data collis on makes palling incomprehensble to the RTUs and the
responses, if any, incomprehensible to the polling sation. Delays around the
ring ensurethat adataoverlgp exigs a any RTU gte, resulting in agarbled
message. Westronic digital bridges provide cgpability to tranamit
smultaneoudy in both directions while preventing data collisons.

To complete aring, fit the headend polling port with Westronic distribution
bridge PN 520-T011. The shelf contains a power supply and a 1:3 digtribution
bridge module. Fitted with an additiona module, the shelf becomesether a
sngle 1:7 bridge or two individua 1:3 bridges. Thisexamplerequiresasingle
module only, but shelves can be chained to form even larger bridges.

Connect the polling deviceto the digita bridge Master port usng an RS-422 or
RS-423/232 interface. Set the bridgeto * data detect” or RTSCTS/DCD mode,
depending on port needs and protocol. For example, TABS protocol usesthe
data detect mode and does not use the handshake sgnds.

Connect one of the Tributary portsto the clockwise (CW) sarvice channd and
connect another Tributary port to the countercd ockwise (CCW) service channdl.

Connect aWestronic multiport digital bridgeto the CW and CCW sarvice
channelsat each ADM site. Themultiport digita bridge digtributes datato each
of the ather ports. Because the multiport bridge has no dedicated master or
tributary ports, each port becomesthe master when it receives data and releases
the bridge after datatransfer completes. Asthe pall travelsaround thering,
being repeated to each RTU dong theway, it eventudly meetsitsdf coming the
other direction. Thisnormaly resultsin agarbled message. However, the
Westronic digita bridge Automeatic Lockout prevents thisfrom occurring.

Inthis scenario (Figure 1-9), only one port has permission to act as medter & any
giventime dl other ports havetheir recelve data suppressed. Usudly, one of the
pollsarrivesat thispivota bridgefird. Inthe event that both pollsarrive
smultaneoudy, the lowest numbered port gains contral, repegtsthe pall to the
locd RTU, and sendsthe poll dong toward the next bridge. The second-place
poll isdiscarded. The next bridge in the line discards the poll thet gained control
of the bridge so that neither of the reflected pollstravel back around thering.
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Late Arrivals
Automatically Locked Out

Westronic Westronic
Digital Bridge Digital Bridge
O Bz
Ring > Ring

Ring
First Poll Seizes First Poll Seizes

Bridge and Bridge and
Routes to RTU Routes to RTU

To RTU To RTU

Each bridge accepts the earliest received message and blocks the
message that arrives afew bits later in time, thus preventing collisions.
Noise and other impairments are also prevented from travelling
around the ring because the headend uses a distribution bridge rather
than a multiport bridge. The distribution bridge acts as a data
"stopper.” Harris digital bridges also perform antistreaming control to
maintain maximum network reliability.

Figure 1-9 Fiber Ring Data Flow

Each bridge has a 10-millisecond release time. Therefore, becausethering
propagetion delay isvery short, the entire second-place poll isdiscarded and no
bitsare |eft over to generate noise on the ring. After abridge hasrecaived the
poll, one of itsRTUsresponds. A 10-millisecond delay between receiving the
poll and issuing the response isimportant. WS2000 and WS3000 products use a
minimum RTS/CTS dday of 10 milliseconds and, thus, work correctly. The
reponse travelsin both directions around the ring. One response arrives a the
headend digtribution digita bridge first and gains control. The other response
hitsthe locked-out port and is discarded. Again, the 10-millisecond bridge
release time ensures that the entire second responseis discarded and no noise

passes up to the palling port.
If the ring bresks with either aunidirectiond or bidirectiond failure mode, the
pollsill find dl the RTUs without any manua intervention. Responses come

up thering Sdethat istill connected to the headend. The polling device does
not need to take any specia action to recover or restore.

To preclude problems, such asaskew of grester than 10 milliseconds, thet
cause leftover message parts, use only TABS and E-Teemetry protocols, which
are addressed and checked.

1.4 Features and Operation

Thefollowing describes digita bridge assembly features and includes
information about the power source, darm connections, and configuration

options.
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1.4.1 Backplane and Shelf

Thedigitd bridge assambly isagandard one Vertica Unit (VU) or 1.75inches
high by 19-inch rack-mount chassis. Rack adgptersdlow mounting in a23-inch
rack.

The backplane, providing dl user connections and interconnections between
modules, haslocationsfor three plug-in modules. The power supply resdesin
theleft dot; thefirgt digital bridge moduleresidesinthe middiedot (Sot A);
and the second digita bridge moduleresidesin theright dot (Sat B).

Power supply and loca darm connections are through acompresson syle
termina block (TB1) on therear of the backplane. Each user channd terminates
in an 11-pin Methode connector (J1 through J8). The backplane aso has
trandent protection and optiona RS-422 termination networks for each user
channdl.

1.4.2 Power Supply

The power supply provides +5 Vdc and £12 Vdc from a—20 through—60 VVdc
input. The supply is equipped with apower switch and an Onindicating LED.
Current-limited test points alow measurement of each output voltage.

1.4.3 Distribution Bridge Module

Each digitd digtribution bridge module provides control and interface circuitry
for four user channds, acascadein channd, and a cascade out channd.
Configuration for each user channd can be DCE or DTE with an RS-422 or
RS-232 interface. Thetwo dedicated cascading channdsoperate a TTL voltage
leves

The hogt channd broadcaststo dl tributary channels. The bridge generates
handshake sgndsto thetributary channdls, as gppropriate. The bridge dlows
only onetributary channd a atimeto tranamit to the host channel.
Consequently, each tributary channel contends for accessto the host channel.

Channels not supporting handshake signas have aconfiguration such that agart
bit initiates the request to use the channd . Channdsin thismode are data
detection channds. CTSremains activein theidle state and goesinactive only
when the channd becomes unavailable.

Thedigitd bridgeincorporates an antistreaming function to prevent atributary
channd device from exluding host device accessto other tributary channdls.
The antistreaming function can be disabled for each individud channd. If any
channd transmitsfor longer than 3 seconds (channel timeout), the bridge
disconnectsthe channd and generates an darm, which exigsasavisua
indication and aclosed relay contact.

1-8 Product Description
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Thefollowing explains operation for each of various scenarios. DCE and DTE
refer to the bridge channd configuration. If the connected devicehasaDTE
configuration, the bridge channe requiresa DCE configuration. Likewise, if the
connected device hasa DCE configuration, the bridge channd requiresaDTE
configuration.

1.4.3.1 Host Transmits to a DCE Configuration Channel

1.
2.

Hos deviceasatsRTS.

Bridge asserts CTS on hogt channel and asserts RTS on DTE tributary
channelsor DCD on DCE tributary channels.

Hog channd Tx datatransmitsto the tributary channd Rx (DCE
configuration) or Tx (DTE configuration) pins.

Host devicerdessssRTS.
Bridgerdeases CTS, RTS, and DCD to the gpplicable channels.

1.4.3.2 Host Transmits to DTE Configuration Channel

1.
2.

Hos device assats DCD.

Bridge assertsRTS on DTE tributary channelsor DCD on DCE tributary
channds.

Hog channd Rx datatransmitsto the tributary channel Rx (DCE
configuration) or Tx (DTE configuration) pins.

Host devicerdeases DCD.
BridgerdeasesRTS and DCD to the gpplicable channds.

1.4.3.3 Tributary Transmits to DCE Configuration Channel with Handshake

1.
2.

Tributary device assatsRTS.

Bridge asserts DCD (if DCE host) or RTS(if DTE host) and CTStoa
sdected tributary channd when the channdl is enabled for contention and
no other tributary channd is currently transmitting. The bridge deasserts
CTSto any datadetection tributary channds.

Datafrom tributary channd Tx tranamitsto host channd Rx (DCE
configuration) or Tx (DTE configuration) pin.

Tributary devicerdeasesRTS.

After 4 milliseconds, the bridge rdleases RTS/DCD to the host and CTSto
the tributary channe, and restores CTS to any tributary channd operating
in data detection mode.

994-T021 Rev D October, 2000
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1.4.3.4 Tributary Transmits to DTE Configuration Channel with Handshake

Tributary device assarts DCD.

Bridge asserts DCD (if DCE hogt) or RTS (if DTE host) when the channel
isenabled for contention and no ather tributary channd is currently
transmitting. The bridge deasserts CTSto any data detection tributary
channds.

Datafrom tributary channd Rx tranamitsto host channd Rx (DCE
configuration) or Tx (DTE configuration) pin.

Tributary devicerdeases DCD.

After 4 milliseconds, the bridge rdleases RTS/DCD to the host and
restores CTSto any tributary channd operating in data detection mode.

1.4.3.5 Tributary Transmits to DCE Configuration Channel With Data Detection

1.
2.

If CTSisassarted, thetributary device beginstransmission.

Bridge detects gart bit and assarts DCD (if DCE host) or RTS (if DTE
host) when the channel is enabled for contention and no other tributary
channd is currently transmitting. The bridge deassarts CTSto any deta
detection tributary channdls.

Datafrom tributary channd Tx tranamitsto host channd Rx (DCE
configuration) or Tx (DTE configuration) pin.

Tributary device sopstranamitting data

Bridge detects 10-millisecond idletime on dataline, rleasesRTS'DCD to
the hogt, and restores CT S to data detection channels.

1.4.3.6 Tributary Transmits to DTE Configuration Channel With Data Detection

1.
2.

If CTSisasserted, tributary device beginstransmisson.

Bridge detects gart bit and assarts DCD (if DCE host) or RTS (if DTE
host) when the channel is enabled for contention and no other tributary
channd is currently transmitting. The bridge deassarts CTSto any deta
detection tributary channdls.

Datafrom tributary channd Rx tranamitsto host channd Rx (DCE
configuration) or Tx (DTE configuration) pin.

Tributary device sopstransmitting data

Bridge detects 10-millisecond idletime on dataline, releasesRTS'DCD to
the hogt, and restores CT S to data detection channels.
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1.4.3.7 Tributary Channel Timeout (Antistreaming)

1. Tributary channe hasactive channe for 3 seconds+ 10%.

2. Bridge deassarts CTSto thischannd and dissblesitsdatatransmissonto
the hog.

3. Bridge arms400-millisecond tributary channd timer.
4,  Bridgeactivatesdam.

5. When the affected tributary channel ceases datatransmisson and deassarts
itsRTSDCD line (except on data detection channels), its 400-millisecond
timer begins counting. After thetimer expires, the channel canagain
contend for host access. Any activity on the dataor handshakelines
occurring before the affected channd timer expiresresetsthetimer to
400 milliseconds.

1.4.4 Multiport Bridge Module

Each digitd multiport bridge module provides control and interface circuitry for
four user channds, acascade in channd, and a cascade out channdl.
Configuration for each user channd can be DCE or DTE with an RS-422 or
RS-232 interface. Thetwo dedicated cascading channdsoperate a TTL voltage
leves

A user devicethat wishesto tranamit to the host must use sandard handshaking
sgndsor the data detection fegture to request control of the bridge. After the
bridge grants control, the bridge generates handshaking signdsto the other user
channdls, as appropriate. The bridge dlows only one user channd a atimeto
tranamit to the hogt channd. All user channd's, except the transmitting channel,
hear thetransmission.

Channels not supporting handshake sgnas have a configuration such that agart
bit initiates the request to use the channd . Channdsin thismode are data
detection channds. CTSremains activein theidle state and goesinactive only
when the channd becomes unavailable.

Thedigita bridgeincorporates an antistreaming function to prevent auser
channd device from excluding bridge accessto other user channels. The
antistreaming function can be disabled for each individua channd. If any
channdl times out, the bridge disconnectsthe channel and generatesan darm,
which exigsasavisud indication and aclosed relay contact.

Thefollowing explains operation for each of the various scenarios. DCE and
DTE refer to the bridge channd configuration. If the connected devicehasa
DTE configuration, the bridge channd requiresa DCE configuration. Likewise,
if the connected device has a DCE configuration, the bridge channd requiresa
DTE configuration.
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Note: Inthefollowing description, achanne connected to adevice that wishes
to transmit isreferred to as arequesting channd. User channelsrefer to dl
available user channds, except the requesting channd . Unless specified
otherwise, the bridge is assumed to be idle before the described sequence of
events.

1.4.4.1 Requesting Channel Has DCE Configuration

1.  Regueding device assertsRTS.

2. Bridge assarts CTSto requesting channd and RTSto DTE user channds
or DCD to DCE user channels

3. Regueding channd Tx datatransmitsto user channel Rx (DCE
configuration) or Tx (DTE configuration) pins.

4. Reguesting devicerdeasesRTS.
5. Bridgerdeases CTSand RTSDCD to the gpplicable channels.

1.4.4.2 Requesting Channel Has DTE Configuration

1.  Reguedting device assarts DCD.
2. BridgeassatsRTSto DTE user channelsor DCD to DCE user channds.

3. Regueding channd Rx datatransmitsto user channd Rx (DCE
configuration) or Tx (DTE configuration) pins.

4.  Requesting devicerdeases DCD.
5. BridgerdeasesRTSDCD to the applicable channds.

1.4.4.3 Requesting Channel Has DCE Configuration with Data Detection

1. If CTSisasserted, the requesting device beginstransmission.

2. Bridgedetectsgart hit and asserts DCD to DCE user channelsor RTSto
DTE user channelswhen the channdl isenabled for contention and no
other user channd is currently tranamitting. The bridge desasarts CTSfor
any other data detection channds.

3. Regueding channd Tx datatranamitsto the other user channd Rx (DCE
configuration) or Tx (DTE configuration) pins.

4. Reguesting device sopstranamitting deta.

5. Bridge detects 10-millisecond idletime on dataline, rdeasesRTS or DCD
to the other user channdls, and restores CTS on dl data detection channels.
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1.4.4.4 Requesting Channel Has DTE Configuration with Data Detection

1.
2.

If CTSisasserted, requesting device beginstransmisson.

Bridge detects gart bit and asserts DCD to DCE user channdsor RTSto
DTE user channelswhen the channdl isenabled for contention and no
other user channd iscurrently transmitting. The bridge dso deessarts CTS
for any other data detection channdls.

Requesting channd Rx datatranamitsto the other user channel Rx (DCE
configuration) or Tx (DTE configuration) pins.

Requesting device Sopstranamitting data.

Bridge detects 10-millisecond idletime on dataline, rleasesRTS or DCD
to the other user channds, and restores CTS to data detection channels.

1.4.4.5 Requesting Channel Timeout (Antistreaming)

1.
2.

Requesting channd has active channd for 3 seconds + 10%.

Bridge deassarts CTSto this channd and disablesits datatransmisson to
the other user channels.

Bridge arms 400-millisecond user channd timer.
Bridge activatesdarm.

When the affected user (requesting) channe ceases datatransmission and
deassatsits RTS'DCD line (except on data detection channds), its
400-millisecond timer begins counting. After thetimer expires, the
channd can again contend for bridge access. Any activity on the detaor
handshake lines occurring before the affected channe timer expiresresats
the timer to 400 milliseconds.

1.4.5 Configuration/Indication Facilities

The configuration DIP switches, accessble from the front panel, dlow sdection
of thefollowing optionsfor each channd:

DTE/DCE configuartion
RS422/RS-232
Antistreaming
Datadetection

Channdl disable

Thefront-pand indicator LEDs provide the following information:

Channel activity on each channel
Channel disabled for each channel

Onetimeout darm
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1.5

Specifications

Thedigita bridge module occupiestwo dots (1.6 inches) in asingle eurocard
gyle chassis Themodule front providesthe configuration switchesand
indicators. See Figure 1-10.

The power supply occupiestwo dots (1.6 inches) in asingle eurocard Syle
chasss. The switch On indicator and test points are accessible at the front edge.

Digital Bridge Shelf
Part Number 534-T006
/7‘ y—;] VA A, V AV A—", R "V AV A—, | A—
o
A A A
Power Bridge Bridge
Supply Slot Slot A Slot B
+5V Output
Adjustment
8 [ | ananas
w @ @ @
O Bl e 5 oo L illlsllal ollitlll
D & rry 2 @ D @ [590so] HHEHH | mHme |  |@
30W Power Supply Digital Distribution Bridge Module
Part Number 521-T003 Part Number 532-T007
OR OR
15W Power Supply Digital Multiport Bridge Module
Part Number 521-T007 Part Number 532-T008

Figure 1-10 Digital Distribution Bridge Shelf and Components

15.1 Electrical

This section provides engineering dataand dectrica requirementsfor
ingdlation of thedigita bridge assembly. Thefollowing specificationsare
subject to change without notice.
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1511 Power Supply

Thefollowing information relates to the power supply module:
= |nputvoltage —20t0-60Vdc

=  Qutput voltages.
+5Vdc (+4.90 Vdc to +5.20 Vdc)
+12Vdc (11.6 Vdcto 12.4 Vdc)
—12Vdc (<124 Vdcto-11.6 Vdc)

= QOutput current:
5Ampsa +5Vdc
1Ampa +12Vdc
1Ampa—-12Vdc

=  Powerrding: 150r 30 Wattstotd (see Table 1-1)

=  Regulation: 0.2%]line
2% load

1.5.1.2 Bridge Module

15.2 Interfaces

Thefollowing power data pertainsto the bridge module.
=  Power requirementsfor eech module:
+5Vdca 210mA
+12Vdca 17 mA
—12Vdca 35 mA
=  Totd power consumption:
1.6 Watts maximum
0.74 Watts quiescent
=  Recommended externd fusefor the sysem: 1 Amp Sow Blow

Thefollowing provides detailed dataon the digital distribution bridge interfaces,
which consg of digita seria channds 1 through 4:

= Speed: 9,600 bpsmaximum

»  Hectricd interface RS-422 or RS-232

=  Protection: sustained trandent voltage upto 2kV
= Connection: 11-pin Methode connector
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153 Environmental
Thefollowing arethe digital digtribution bridge environmentd parameters:
=  QOperaing anbient temperaturerange: 0° to +55° C
=  Humidity: <95% noncondensng

154 Mechanical
Thefollowing describesthedigita digtribution bridge unit hardware:
=  Dimensons
Width: 17.4inches(44.1 cm)
Height: 1.75inches (4.4 cm)
Depth: 8.0inches(20.3cm)

=  Mounting

19-inch (48.3-cm) rack mount

23-inch (58.4-cm) rack mount with optiond adapters
=  Weght

81bs (3.6 kg) (maximum) fully equipped, unpackaged

11 Ibs (5.0 kg) fully equipped, packaged
= Connectors

Power, anadog, and auxiliary connections: TB1—6-postion, sngle-
level, compression termind block that accepts 13- to 24-AWG wires

Digitd connections: J1 through J10, 11-postion, header-termind
connectors. Severa companies, such asthe following, manufacture
the mating connectors:

- Methode (PN 1300-111-424 or 130F111-424)
- Amp (PN 1-643814-1)
- Wedtronic (PN 620-T037)

155 Unit Identification

Usethe part numberslisted in Table 1-1 when ordering various configurations
and spare parts of thedigitad didtribution bridge units.
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Table 1-1 Digital Bridge Part Numbers

par o Ol | fower | o | 5
Digital Bridge Systems
520-T009 | Digital Bridge, 4 Multiport Assy 4 Yes 19/23 | TBA
520-T010 | Digital Bridge, 8 Multiport Assy 8 Yes 19/23 | TBA
520-T011 | Digital Bridge, 1.3 Master 4 Yes 19/23 | TBA
520-T012 | Digital Bridge, 1:7 Master 8 Yes 19/23 TBA
520-T014 | Digital Bridge, 1:3 Secondary 4 No 19/23 | TBA
520-T015 | Digital Bridge, 1:7 Secondary 8 No 19/23 TBA
Accessories
620-T037 | 11-Pin Serial Connector - - - N/A
990-0150 | Serid Insertion Tool - - - N/A
Serial Connection Kit (contains 10
585-T059 | seria connectors and one serial - - - N/A
insertion tool)
Spares
532-T007 | Digital Bridge Unit 1:3 4 N/A N/A TBA
521-T003 | 30-Watt Power Supply - Before 2/1994 TBA
521-T007 | 15-Watt Power Supply - After 2/1994 TBA
534-T006 | Shelf Assembly - - - TBA
585-T055 | Rack Adapter Kit - - 23 N/A
994-T021 | Digital Bridge User Guide - - - N/A
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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-Channel 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
ddtic voltagelevels. The CMOS and NMOS devices come equipped with
protection diodes, but incorrect handling that alows excessve gdtic energy to
enter the devices can il 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

K
!

Static Sensitive
Maintain Antistatic Protection

Figure 2-1 Electrostatic Discharge (ESD) Logo

Thefollowing noteworthy points significantly 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 ensure that they are not carrying satic charges.

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

= Peform repar work on modulesin an antistatic work station thet uses
personnd grounding protection, such aswrigt Strgps and antistatic meatting.
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2.2

2.3

»  Exedseextreme care when handling CMOSNM OS components. Do not
touch the pins and aways place componentsin antistatic foam for sorage
and trangportation.

=  Ensurethat desoldering tools have atic reduction. Some desoldering
tools can actudly generate large setic voltages that damage CMOS and
NMOS devices.

The bridge moduleis protected againg 2-kV transentswhileingdled inthe
digita bridge shdf through the shdf power ground.

Module Substitution

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

= 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 systlem power when substituting
modules.

=  Makecertan that the subgtitute board hasidentica configuration strap and
switch arrangements as the board it is replacing. Without identical settings,
the new module can operate improperly.

=  Ensurethat the module mates properly with the connector a the chassis
rear when inserting the module. 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 design used onthe
unit should perform module repair.

Describe the sugpected problem or fault or operation symptoms observed before
the failure occurred (What were the conditions just before the board failed? Can
the board be madeto fail because of some set of conditions?). Thisinformation
canadin reducing repair time.

Installation Procedures

Thefollowing describes how to ingdl the digita bridgeinto a permanent
location. Thefollowingisasuggested order of ingdling the digital distribution
bridge hardware:

=  Mount theunit
Verify srapping/configuration
Verify drapping on digita bridge module (leed/dave)
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Verify drapping on backplane
Verify drapping on DIP switch
= Cdbletheunit
=  Veify sarid port connections
»  Verify power connections

Refer to the check ligt a the end of this section for astep-by-step indalation
guide.

2.3.1 Installing the Main Assembly

Thedigitd bridge assembly isastandard one vertica space (1.75 inches) shelf
and mountsin astandard 19-inch telecommunications rack. Adapters provided
with the unit allow mounting in a23-inch rack. Figure 2-2 showsthe digita
bridge shelf dimensions

19"
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©
1
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Figure 2-2 Digital Bridge Shelf Dimensions

Notesto Figure 2-2
1. Thedepth dimensionindudesthefront pand plug-in module handlesand
rear connector block TB1.

2. Thedigitd bridge shelf occupies onerack unit (1.75 inches) in astandard
19-inch equipment rack. Adapters alow mounting the equipment in a23-
inch rack.

3. Adigitd bridge module occupies ether of two dotsin asingle eurocard
dyle chasss Thefront of each digita bridge unit contains channdl
configuration switches.

4, Thepower supply occupiesone dot in asingle eurocard yle chasss. The
power switch, On indicator, and test points are accessible a the front edge.

994-T021 Rev D October, 2000

Installation 2-3



2.3.2

2.4
2.4.1

Installing an Expansion Shelf

An expangon shdf hasthe same dimensons asthe main assembly, but
generdly isnot equipped with a power supply. Bolt the expansion chasssinto
the rack positionimmediately below the digitd bridge shelf towhichitisbeing
cascaded.

Configuration

Overview

Mogt digitd bridge configuration options use the DIP switches on the front of
the digital bridge module (Figure 2-3). However, header straps on the backplane
(Figure 2-4) or the digital bridge board (Figure 2-5) determine some options.
The power supply has no user sdlectable options.

@' |:| @ T @@ _— O
voen ol il v ooyl el
5 M o, 0l [ - o000| T FF |

(&)

S &
&)

Power Supply Digital Bridge Digital Bridge
Slot A Slot B

Figure 2-3 Digital Bridge Unit — Front View

EEFEEEERCCOREKCRCCONCET) OCOCCCCCCCCCTAEETELLEER (e
(= Y] (1] ) o
o EREER R o G S B8 0

Figure 2-4 Digital Bridge Unit — Rear View

Thedigita bridge module can resdein two locationsin the shdf assembly. The
firg digita bridge module resdesin the middle shelf position (Sot A), whereas
the second digita bridge module resdesin theright shelf position (Sot B).
Asociaied with Slot A Channds 1 —4 are backplane connectors J, J6, J7, and
J8 and jumper Srgps Z3, Z4, Z8, and Z9. Associated with Sot B Channes1—-4
are backplane connectors J1, J2, J3, and J4 and jumper straps Z1, Z2, Z6, and
Z7.
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2.4.2 Master/Slave Selection

Thedigita bridge module has only one strap option, Z1, to sdect medter/dave
or lead/dave operation. Z1 consgts of the two front-maost header pinslocated in
the upper right corner of Figure 2-5. To configure the digital bridgemodule asa
mester/lead module, indal astrgp across Z1. The module operatesasadave
bridge with strap Z1 removed.

Rear 22 val

Front

u1s

o F

A shef can have two independent master modules. Inadigitd distribution
bridge gpplication, the master isthe lead module with the host connected to user
channd 1. User channds 2, 3, and 4 aretributary ports. Save modules connect
in cascade to an upstream magter or another dave.

Cascaded dave modules are part of the bridge formed by thefirst mester. The
cascade continues until the dave just ahead of the next madter. In Figure 2-6, for
example, module 1A isamager. Modules 1B, 2A, 2B, and 3A aredl cascade
daves adding channelsto the bridge. Module 3B is another master, bresking the
chain and cregting anew bridge. While modules4A and 4B aredavesto 3B,
they could dso be magters sarting their own bridge chains. The digital multiport
bridge cascadesin exactly the same manner, the only difference being that
channd 1 of the master moduleissmply another port on the bridge without any
Hogt sgnificance.

Figure 2-5 Top View of Digital Bridge Board (532-T007)

994-T021 Rev D October, 2000 Installation 2-5



Bridge A

Figure 2-6 Example of a Cascaded Configuration

Shelf 1

L A 1 B |

Shelf 2

L A 1 B |

Shelf 3

(A5

Shelf 4

Bridge B

}A|—|B}<J
Out

2.4.3 Channel Operational Parameters

DIP switches on thefront of the main board configure the operationa
parametersfor each user channe on abridge module. Y ou can modify the
switcheswhile power is On and the bridge is operating. Each channd hasfive
switchesfor thefunctions shown in Table 2-1.

Table 2-1 Channel Switch Functions

Switch Off On
Channel Enable Disabled Enabled
Antistream Enable Disabled Enabled
Data Detect Enable Disabled Enabled
DTE/DCE DTE DCE
RS-422/RS-423 R$422 RS-423/232

Table 2-2 and Figure 2-7 show the switch layout.
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Table 2-2 Digital Bridge Board Configuration Options

Switch

Channel

Segment

Function

[EEN

Enable

Antistream Enable

Data Detect Enable

DTE/DCE

RS-422/RS-423

S1 (Left)

Enable

Antistream Enable

Data Detect Enable

O 0N |h~W|N

DTE/DCE

=
o

RS-422/RS-423

Enable

Antistream Enable

Data Detect Enable

DTE/DCE

RS-422/RS-423

S2 (Right)

Enable

Antistream Enable

Data Detect Enable

O |0 N[O~ W|IN|PF

DTE/DCE

=
o

RS-422/RS-423

(::)
ENABLE

@ @A)CTIVE

ALARM

(@]
I
=

(@]
T
[
(@]
I
N
(@]
I
=

Enable

Data Detect
DTE/DCE
RS422/423

Antistream
Enable

Antistream
Data Detect
DTE/DCE
RS422/423
Enable
Antistream
Data Detect
DTE/DCE
RS422/423
Enable
Antistream
Data Detect
DTE/DCE
RS422/423

O| cHa
O cH3
Ol chz
O]l cH1

00000

[N
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|
DN

[EN|
JEa
DX
[EBN|
IR
[IDY|
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jEa.
|
[IDY|
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Figure 2-7 Digital Bridge Face Plate (532-T007)
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2.4.4 Channel Terminations

The backplaneincludes optiona terminating networksfor usein RS-422
goplications. Typicaly the networks areinddled acrossthe ‘receiver’ end of a
givenline (that is, those Sgndstheat are bridge inputs). Because each user
channe supports DTE and DCE modesin baanced (V.11/RS-422) and
unbaanced (RS-423) interface sandards, the bridge inputs vary in direction
according to the DTE/DCE switch setting, asshown in Table 2-3.

Table 2-3 DTE/DCE Signals

Mode (Note)
Signal

DTE DCE

Tx Out In
Rx In Out

RTS Out In
CTS In Out
DCD In Out

Note: Switch 4 (or 9) set to Off establishesDTE; switch 4 (or 9) setto On
establishes DCE (see Table 2-2 and Table 2-4).

Table 2-4 showshow to add strapsto ingdl the terminating networks and
Fgure 2-8 showsthe header locations.

Table 2-4 Backplane Channel Termination Settings

(IJx) Channel/Header
Pins Signal
Slot A Slot B
J5) 1/Z8 | (J1) 1/Z6 L2 Lis
() (J1) 3,4 DCD
(J6) 2/1Z3 | (2) 2/21
56 Rx
(J7) 3124 | (33) 3/22
7,8 RTS
(38) 4/1Z9 | (34) 427
9 10 CTS
Channel B1 Channel B2 Channel B3 Channel B4 Channel A1 Channel A2 Channel A3 Channel A4
[ ][ ][ ][ ] [ ][ ][ ][ ] Jol ]CASC IN
a J2 J3 J4 J5 J6 37 I8 310 prmmm] Emmcsc o
Z6 Z1 z2 z7 z8 z3 z4 z9 Cgmg ;gﬁ;;
[ee288] [22222] B

Figure 2-8 Digital Bridge Backplane — Simplified Rear View
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2.5 Cabling the Digital Bridge

25.1 Connectors

252 Cables

The mating 11-pin femae connector for the cable assembly is manufactured by
Methode or Amp or can be ordered from Westronic using the following part
numbers.

=  Methode PN: 130F111-424 or 1300-111-424
=  AmpPN: 1-643814-1
=  Westronic PN: 620-T037

Making this cable requires aconnector crimping tool (PN 990-0150). A
connector kit containing 10 connectors and the crimping tool isavailable from
Westronic (PN 585-T059).

Thedigita bridge assembly supports two types of communication modesfor
digitd interfaces. RS-422 and RS-423. Thefollowing describes connection
and grgpping information for the digital bridge assembly.

Note RS-423iscompatible with the popular sandard RS-232. The digita
bridge uses RS-423 for two reasons. RS-423 can usethe same devices asthe
RS-422 interface and it can connect directly with RS-232 devices without
Specid congderation.

Usethefollowing cable types:

= RS422: Standard 2-pair (4 wires), twisted, shielded (4,000 feet
maximum) or unshielded (1,000 feet maximum) 24-AWG single-strand
cable

= RS232/423. Standard 3-pair (6 wires), twisted, unshielded (50 feet
maximum) 24-AWG single-strand cable

Using the 11-pin connectors previoudy described, congtruct the user channd
and cascade in/out cables using information provided in Table 2-5, Table 2-6,
Figure 2-8, and Figure 2-9. The tables provide pinout information and the
figures show locations and pin layout for connectors J1 through J8. Connectors
J9 and J10 usethe same pin layout.
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Table 2-5 RS-422/RS-423 Pin Designations

RS-422 Signal RS-423 Signal
1 TX + - -
2 Tx — 2 Tx
3 Rx + - -
4 Rx — 4 Rx
5 DCD + - -
6 DCD — 6 DCD
7 RTS+ - -
8 RTS- 8 RTS
9 CTS+ - -
10 CTS- 10 CTS
11 Ground 11 Ground

To Network Element

e
(1Y

123 456 7 8 9 1011

<

J1

J2

12 3 456 7 8 91011 12 3 4 5 6 7 8 91011
gooOooo0o0gog(|gogooooogon

1 2 3 4 5 6 7 8 9 1011
® ® |Coooooooooo
J8 g

Figure 2-9 Rear View of Serial Port Connectors on the Digital Bridge

Table 2-6 Digital Bridge Cascade Connections

J9 Cascade In

J10 Cascade Out

Pin Designation Pin Designation
1 CascadeIn O 1 Cascade Out O
2 CascadelIn 1 2 Cascade Out 1
3 CascadeIn 2 3 Cascade Out 2
4 CascadeIn 3 4 Cascade Out 3
5 CascadeIn 4 5 Cascade Out 4
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Table 2-6 Digital Bridge Cascade Connections

J9 Cascade In

J10 Cascade Out

Pin Designation Pin Designation
6 VCC 6 VCC
7 VCC 7 VCC
8 +12 Vdc 8 +12 Vdc
9 -12Vdc 9 -12Vdc
10 Signal Ground 10 Signal Ground
11 Signal Ground 11 Signal Ground

2.5.3 Backplane Connections
2531 User and Cascade Channels

After congructing the various interconnecting cables, use Figure 2-8 to locate
the user channel digita interface connectors J1 through J8 and the cascade
infout connectors JO and J10 for cascading digital bridge sysems. Connect the

cablesto the proper connectors.

25.3.2 Power/Alarm Terminations and Grounding

Table 2-7 details TB1 power and externad darm connectionson the digita
bridge assembly. See Figure 2-8 for locating TB1. Also see Figure 2-10, which
showsthe digita bridge shelf power extenson layot.

Table 2-7 Power Terminal Block Connections

TB1 Pin Designations
1 Alarm Relay Common
2 Alarm Relay Normally
Closed
3 Alarm Relay Normally Open
4 + Battery In
5 — Battery In
6 Chassis Ground

Header Z5 on the backplane dlows you to seect one of the three systlem ground
optionsshown in Table 2-8. See Figure 2-8 for locating Z5.

994-T021 Rev D October, 2000

Installation 2-11



Table 2-8 Backplane Grounding Strap Options

Z5 Ground Configuration

Out | Signa ground not connected to chassis ground

1-2 | Signal ground to chassis ground through 100-Ohm resistor

2-3 | Signa ground directly to chassis ground

Note: For proper RS-422 circuit operation, thelimit for the common mode
voltage of sgnd ground rdaiveto chasssground is+5 Vdc. However, direct
connection of sgnd ground to chassis ground can result in reduced noise
immunity and ground loopsin applicationsusng RS-423 or RS-232 circuits.
Consult the ste ground plan for proper jumper settings.

— \_—— -BT TB1-2

ri +BT TB1-1
l [H] " D ""Im,n.l._ ‘P --..nlllllllllmuj

CR @: ooooo R | Do _ [2552] T [ mamam |

()]

-]

M
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(S

J9 | Cascade In

}Cable

J10| Cascade Out

0 o, [5590] aamﬁnman \mﬁﬂamnﬂam @ (Do — [So00.] | mamn

@@

Figure 2-10 Digital Bridge Shelf Power Extension

Thefollowing notes apply to Figure 2-10.

One power supply can provide power to amaximum of four digita bridge
shelves (32 channds).

Power to the master or lead bridge shelf requires 14-AWG sranded wire.

A second bridge shelf (J10) cascaded to thefirgt bridge shelf (J9) requires
22-AWG granded wire,

Externd battery voltageto the power supply requiresal Amp dow-blow
fuse

2.6 Installation Check List

1.
2.

Unpack the assembly and ingpect for any signs of dameage.
Bolt the chasssinto the rack.
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Configure the required serial channel terminations using the minijumpers located on the backplane (see

‘| CH4 : CH3 x CH2 : CH1 |
5 5 ” 5 N
| Eaul Eawd giuﬁ giuﬁ
ENABLE O O O O m
D @ __|0000o|AHHHAHR0 AAIRHEN @
Figure 2-7 Digital Bridge Face Plate (532-T007)
3. Channd Terminationson Page 2-7).
4, Connect thedigitd interface cabling to the backplane connectors (J1
through J8).
5. Make certain that the power switch isin the Off position.
6.  Connect the battery input feed and ground to TB1 on the backplane (see
Power/Alarm Terminations and Grounding on Page 2-11).
7.  Cabletheexternd darm output, if required (see Power/Alarm
Terminations and Grounding on Page 2-11).
8. Switch sysem power On and verify that the power supply LED lights.
Check voltagelevelsat thistime.
9.  Switch system power Off and verify the digital bridge module ingalation

and strgpping.

2.6.1 Module Installation

Thefollowing providesinformation on ingpecting and inddling the digital
bridge and power supply modulesin the shef assembly:

1.
2.

Remove the modules from the shelf and ingpect for any sgns of damage.

Configure the modules as required (see Magter/Slave Sdlection and
Channel Operationd Parameters on Pages 2-5 and 2-6, respectively).

|nsert the modulesinto the desired dotsin the shelf.

When insarting amodule, ensure that it mates properly with the rear
chasss connector. A firm push on the module front isal thet isrequired to
ingal themodule. Never force aboard into position because thiscan
damage the module or rear connector. Use hardware to secure the module
into the chasss
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2.6.2

Expansion Shelf Installation
Thefollowing explains how to unpack and inga| the expansion system:
1. Unpack the assembly and ingpect for any signs of damage.

2. Boltthe chasssinto the rack postionimmediately below the digita bridge
shdf towhichit isbeing cascaded.

Configure the required serial channel terminations using the minijumpers located on the backplane (see

CH4 CH3 CH2 CH1

I [ 11 | |
0 2548 EBu8  £Bug £Bug 0
= 0888802888 88850 88R% =

o7 SCcuyEiony SlcuyElicmy

00 00 0%8680586F G58EREE86R

ENABLE

0000 ~
D ®  |o0o.|momoememeE| @
ACTIVE \\_/

Figure 2-7 Digital Bridge Face Plate (532-T007)

3. Channd Terminationson Page 2-7).

4, Connect digitd interface cabling to the backplane connectors (J1 through
).

5. Veify tha the power switchisinthe Off pogtion.

6.  Connect J9 of the upper shelf (master) to J10 of the lower shelf
(secondary) using a 11-pin connection.

7. Cabletheexternd darm output (if required).

8. Switchthe sysem power On and verify thet the power supply LED lights.
Check voltagelevelsat thistime.

9.  Switchthe power Off and verify thedigitd bridge moduleingdlation and
srapping.
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