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Safety A\

Any warning or caution that appears in this manual is defined as follows:

Warning Contains information to prevent personal injury

Caution Containsinformation to prevent damage to equipment.

Vorsicht Enth,It Informationen, die beachtet werden m~ssen, um
den Benutzer vor Schaden zu bewahren.

Achtung Enth,lt Informationen, die beachtet werden m™ssen, um
die Ger,te vor Schaden zu bewahren.

Danger Signaleles informations destinfes f privenirdesidents
corporels.

Attention Signaleles informations destintes f privenirla dttfrioration
du mattriel.

Aviso Contiene informacien para evitar dasos personales.

Precaucion Contiene informacien para evitar dasos al equipo.

Vi



Thewarnings and cautions that must be observed for the hardware described in this manu-
al are listed belovin English, German, French, and Spanish. The pages on which these
safetymessages appear are also listed.

WARNING A To remove power from the unit, disconnect the power cord. Do not
applypower to the unit unless the card cage assembly is fully inserted
in the bridge enclosure.

VORSICHT SchliedenSie das Gert nicht an das Stromnetz, solange das
Kartenmagazimicht vollst ndig in dasGeh use eingeschoben ist.
Ein Netzschalter ist nicht vorhanden! Um die Stromzufuhr zu un-
terbrechenm ssen Sie das Netzkabel aus der Steckdose ziehen.

DANGER Avantde mettrd'appareil sous tension, assurez-vous que le pan-
ier est complStement enfonc dans le bo@tar mettre I'ap-
pareil hors tension, d branchez le cordon d'alimentation.

AVISO No permita que llegue suministro el ctrico a la unidad, a menos
gue el mdulo de ensamblamiento de tarjetas est completa-
menteinsertado en la carcasa del puente. Para ello, desconecte el
cablede alimentaci n.

WARNING A A safety earth ground wire has been incorporated into this product
throughthe plug cap of the ac power cord. For continued protection
againsthe risk of electrical shock, this product must be connected to
athree-wire wall receptacle that has its grounding terminal reliably
connectedo the buildings safety earth ground.

VORSICHT Das Stromkabel irdiesem Ger t ist mit einem Schutzleiter verse-
hen.Um optimale Sicherheit zu gew hrleisten, d rfen Sie es ar
einordnungsgem Ogeerdete Schuko-Steckdose anschlieden.

DANGER Cet quipement est mis la terre au moyen du fil de terre du cor-
dond'alimentation secteuAfin d'assurer une protectionfaface
contretout risque d' lectrocution, cet quipement dditeraccord

une prise secteur quip e d'un contact de mise la terre
effectivementreli  la terre secteur du betiment.

AVISO Esteproducto incorpora un cable de tierra de seguridad mediante
el enchufe trif€sico del cable de alimentaci n. Para evitar el riesgo
de descagas el ctricas, este producto debe estar conectaato a
recept€cultyif€sico de pared que tenga terminal de tierra debi-
damenteconectado a la tomde tierra de seguridad del edificio.

viii



WARNING A

VORSICHT

DANGER

AVISO

Lethalexposed voltages exist in the power suppterefore, always
disconnect the ac power cord before removing or replacing any
FRUs.Do not apply power to the bridge unless the card cage is fully
insertedin the bridge enclosureOnly qualified service engineers
should perform any FRU removal and replacement procedures.
(Pages3-1, 3-5, 3-1, 3-13, 3-15)

Die Spannung im Netzteil ist lebensgef hrlich. Ziehen Sie immer
zuerstdas Netzkabel aus derantisteckdose, wenn Sie FRUs ent-
fernenoder austauschen m ssen. Schlielen Sie das Gert aicht
dasStromnetz arsolange das Kartenmagazin nicht vollst ndig in
dasGeh use eingeschoben ist. FRUs d rfen nur von qualifiziertem
Wartungspersonaéntfernt oder ausgetauscht werden.

Le module d'alimentation comporte des connexions non isol es
soumises des tensions dangereuses. Afin d'viter tout risque
d' lectrocution, prenez soin de d brancher le cordon d'alimenta-
tion avant toute intervention sur les composamisrnes de I'ap-
pareil. Avant de mettre |'appareil sous tension, assurez-vous que
le panier est complStement enfonc dans le bodids les tech-
niciensde maintenance qualifis sont habilits feftuer les

op rationsde dpose et de pose des units remplatables.

Debidoa la existencia de alta tensin en el suministro el ctrico,
desconectsiempre el cable de alimentaci n retirando o reempla-
zandolos FRU. Corte la alimentaci n el ctrica que llega al puente,
amenos que el m dulo de tarjetas est completamente insertado en
la carcasa del puente. Los procedimientosetieada y sustituci n
delos FRU debe llevarlos a cabo —nicamente personal altamente
cualificado.

WARNING A

VORSICHT

DANGER

AVISO

Somecountries require that only authorized personnel be allowed to
connectand disconnect power to the unit. (Page 3x1)

In einigen L ndern drfen Elektrogerte nur von entprechend
ausgebildetemPersonal, beispielsweise Elektrikermstalliert
werden.Pr fen Sie, ob das in lhrem Land zuftif

Assurez-vougjue la | gislation vous autorise bien fe€tuerles
branchementsur le secteur

Algunos pacses requieren que s lo sea personal autorizado quien
conecte desconecte la alimentaci n el ctrica que lleséa unidad.



WARNING A

VORSICHT

DANGER

AVISO

Somefiber opticequipment can emit laser light that can injure your
eyes Never look intcan optical fiberconnectaror connector port.
(Page3-4)

Schauerie niemals direkt in ein Glasfaserkabel oder einen Glas-
faseranschlulDie Laserstrahlen in faseroptischen Ger ten k’nnen
Augenverletzungerverursachen.

Certains quipements utilisant les fibres optiques peuvent mettre
des rayonnement laser dangereux pour les yeux. Ne vous avisez
jamais de regarder par l'extr mit d'une fibre optique odans
l'ouverture d'un connecteurConsid rez toujours que le ceblest

reli une source lumineuse.

Algunosequipos de fibra ptica emiten radiaciorleser que pue-
denda ar la vista. Nunca mire directamente a un conecfrarta
de conector de fibratica.

CAUTION A

ACHTUNG

ATTENTION

Modulesin the bridge can be damaged by electrostatic digebar
(ESD).When working inside the unit, always use a grounded
wrist strap (ESD strap) and a grounded work surface. A wrist
strap, ground wire, and table pad are included in the field service
kit (P/N 29-1762-00). (Page 3-5)

Die Module k'nnen durch elektrostatische Entladungen

besch digtwerden. Benutzen Sie immer eine antistatische Ge-
lenkmanschette und eine geerdete Arbeitsunterlage, wenn Sie
am ofenen Ger t arbeiten. Der Antistatikkit f r das &ung-
spersonal enth It eine antistatische Gelenkmanschette, Schutz-
leiterdraht und eine Antistatikmatte. Ein Antistatikkit ist bei
DECdirekt unter der Bestellnummer 29762-00 erh ltlich.

Les chages excessives d' lectricit statique peuvent endommag-
er les modules et les composants lectroniques. Lors de la ma-
nipulation des modules et des composants internes, utilisez tou-
jours le bracelet de masse et le plan de travail antistatique
livrs avec le kit d'entretien (R f.29-11762-00).



PRECAUCION Los m dulos del puente pueden ser da ados por degsaelec-
troest ticagfESD). Cuando se trabaje dentro de la unidad, use
una mu equera antiest tica y una superficie de trabajo conectadas
ambas a tierra. En el juego de reparaci n (P/N 2862-00) se
incluye una mu equera antiest tica, un cable de tierra y una

tabla.

CAUTION A Theselogic modules have components on both sides of the board.
Removingor inserting a module at a slight angle can damage it.
(Page3-6)

ACHTUNG An beiden Seiten defarte befinden sich logische Module.

Achten Sie darauf, dall Module absolut waagrecht entfernt oder
eingebaut werden m ssen, da sonst die Karte besch digt werden
kann.

ATTENTION Cescartes comportent des composasus les deux faces. Afin
d'viter tout risque de dtrioration, veillez  respecter l'al-
ignementlors des op rations de d pose et de repose.

PRECAUCION Estos m dulos | gicos tienencomponentes en ambas partes de
la placa. Si se retira o inserta un m dulo en un ngulo indebido,
la placa puede quedar da ada.

CAUTION A Do not leave the card cage partially withdrawn for serviciy.
moveit completely from the enclosure and set it down on a hori-
zontalsurface. (Page 3-9)

ACHTUNG Wenn Sie Wartungsarbeiten durchf hren, m ssen Sie das Kar-
tenmagazirentfernen und auf eine ebene Fl che stellen. Es
gen gt nicht, das Kartenmagazin teilweise herauszuziehen.

ATTENTION Lors des op rations d'entretien, ne laissez pas le panier demi
sorti, mais retirez-le complStement du bo(Etier et posez-le sur un
plan de travail horizontal.

PRECAUCION No deje el m dulo de tarjetas sacado s lo en parte. Retrelo
completamentele la carcasa y p ngalo en una superficie hori-
zontal cuando vaya a trabajar con |.

Xi



CAUTION A

ACHTUNG

ATTENTION

PRECAUCION

Thecard cage weighs approximatelly kg (24 pounds). Support
it well and handle it carefully during removal to avoid dropping it.
(Pages-9)

Wenn Sie das Kartenmagazin entfernen, bedenken Sie, dad es
11 kg wiegt. Sttzen Sie es mit einer Hand von unten ab, und
achten Sie darauf, dal es nicht auf den Boden fIt.

Le panier pSse environllkg. Manipulez-le avec pr caution
lors des oprations ded pose.

El m dulo de tarjetas pesa aproximadametiekilos. Suj telo
confirmeza y man jelo con cuidado durante su retirada, para
evitar su cada al suelo.

Xii



Preface

This manual describes how to troubleshoot sevice the DECbridge 500/600 se-
riesof bridges. Information includes a product overview and list of the various mod-
els, problem-solving methods, removal and replacement procedures, and guidelines
for configuring the units.

Intended Audience

Thismanual is intended primarily foualified service personnel who will be re-
pairingthe bridge to the field-replaceable unit level. The manual also contains gen-
eralinformation about th®ECbridge 500/600 series that can be useful to Digital
EquipmentCorporation training, services, and manufacturing personnel, as well as
system/networknanagers.

All procedures that deal with opening the unit for any reason are intended solely for
servicepersonnel who have been trained to perform product maintenance and repair
Knowledgeof Fiber Distributed Data Interface (FDDI) and IEEE 802.3/Ethernetis a
prerequisitdfor using this manual ffctively.

Document Structure

This document has four chapters and three appendixes, as follows:

Chapter 1 Briefly introduces the various models of the DECbridge 50046600
riesand compares thesimilarities and dierences.

Chapter 2 Presentsan approach to solving problems with the bridge. This in-
cludesa description of a normpbwer-up sequence, an overview of
the self-test diagnostics, troubleshooting charts, and procedures for
performing loopback tests.

Xiii



Xiv

Chapter 3

Chapter 4

Appendix A

Appendix B

Appendix C

Describeshow to remove and replace all field-replaceable units
(FRUs).

Containgechnical information about the DECbridge 500/600 series.
Includesa description of the product; a list of major assemblies,
switchesand indicators; and a summary of the bridge specifications.

Presentsconfiguration guidelines for connecting the bridge to an
FDDI and an IEEE 802.3/Ethernet network.

Describes the FDDI connection rules and the keying of FDDI con-
nectors.

Containsa list of related documents that can be ordered from Digital
EquipmentCorporation.



1

Introduction

1.1 General Description

TheDECbridge 500/600 series units (shown in Figure ptdvide the interconnec-
tion between a 100-Mb/s Fiber Distributedta Interface (FDDI) network and up to
three10-Mb/s IEEE 802.3/Ethernet network segments.

Figure 1+1: DECbridge 500/600 Series in a Sample Configuration

FDDI network

( DECbﬂdg?

DECconcentrator 500

DAS
100 Mb/s = T
SAS
DECbridge 51x
| 10 Mb/s
m — m | [ W, — {1
[ W, — {1
IEEE 802.3/Ethernet ' — m |

network segments
LKG-5056-91I




Theseoridges are store-and-forward devices. That is, they receive and store packets
fromthe FDDI ring andEEE 802.3/Ethernet network segments, then selectively fil-
ter (discard) the packets or forward them to the appropriate network.

As shown in @ble 1+]various network interfaces are availallepending on the
particularbridgemodel.

Table 1+1: DECbridge 500/600 Series Units

Model Option #  No. of FDDI FDDI Optics
NI Ports Connection
500 DEFEB-AA/AB 1 SAS Multimode
510 DEFEB-AC/AD 1 SAS Multimode
518 DEFEB-AS/AT 1 SAS Single-mode
520 DEFEB-DA/DB 1 DAS Multimode (Port A/Port B)
524 DEFEB-DP/DQ 1 DAS Single-mode (Port A) / Multimode (Port B)
526 DEFEB-DM/DN 1 DAS Multimode (Port A) / Single-mode (Port B)
528 DEFEB-DS/DT 1 DAS Single-mode (Port A/Port B)
600 DEFEB-UC/UD 3 None Null
610 DEFEB-TA/TB 3 SAS Multimode
618 DEFEB-TS/TT 3 SAS Single-mode
620 DEFEB-LA/LB 3 DAS Multimode
624 DEFEB-LP/LQ 3 DAS Single-mode (Port A) / Multimode (Port B)
626 DEFEB-LM/LN 3 DAS Multimode (Port A) / Single-mode (Port B)
628 DEFEB-LS/LT 3 DAS Single-mode

FDDI Interfaces:

e A single attachment station (SAS) with one connectorduaattachment
station (DAS) with two connectors. Each connector can be either multimode
or single-mode. The DAS multimode versions also have a relay driver to con-
trol an optional optical bypass relay

e A null interface that provides no connection to the FDDI network.

DEChbridge 500/600 Series Problem Solving



|EEE 802.3/Ethernet (NI) Interfaces:

* A single AUI/ThinWre (switch-selectable) port
* Three independem§UI ports

Figure 1+2shows the major assemblies and user interfaces in a typical DECbridge
500/600series unit. Note that the number and type of interface connectors feay dif
dependingn the model:

* DAS bridges havéwo FDDI connectors, SAS bridges have one FDDI con-
nector and the DECbridge 600 model has nho FDDI connector

* All DECbridge 500 series models have an AUI connector and a TienW
connector (switch-selectable) for the single IEEE 802.3/Ethernet interface.
The DECbridge 600 series models all have three AUI connectors.

NOTE

TheDECbridge 510 shown in Figure lis2epresenta-
tive of the DECbridge 500/600 series. Howewie

numberand type of interface connectorsfelit in the
variousmodels, as describea the previous text.

Figure 1+2: Typical DECbridge 500/600 Series Unit (I/O Panel)

Model number ThinWire )
- connector Serial
Circuit breaker (Port 2) number
AC power Address
connector label
! % m‘\ }'!‘ / J
P DECbridge”/510 T | — AUI
N — clgnnezctor
s 1 i ort
N e m © ( )
/4 i \
Module ov® | \ — FDDI
1.D. \ connector
\ (Port 1)
Configuration
switches

LKG-5112-911
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All DECbridge 500/600 series units contain four logic modules:

AP or AP2 (Application Processor) module

NI or NI(3) (Network Interface) module

FI (Fiber Interface) module with various types of interfaces

QM (Queue Manager) module

Table 1+2shows the four logic modules contained in each bridge model.

NOTE

In this manual, the terms AP and NI are used as general
referencego the Application Processor and Network
Interfacemodules.The terms AP2 and NI(3) are used
only when referring specifically to those two modules.

Table 1+2: Logic Modules used in the DECbridge 500/600 Series

Model AP Module NI Module QM Module FI Module

500 AP NI QM Fl (SAS, MM)

510 AP2 NI QM FI (SAS, MM)

518 AP2 NI QoM FI (SAS, SM)

520 AP2 NI QM FI (DAS, MM)

524 AP2 NI QM FI (DAS, SM-A, MM-B)
526 AP2 NI QM FI (DAS, MM-A, SM-B)
528 AP2 NI QM FI (DAS, SM)

600 AP2 NI(3) oM FI (Null)

610 AP2 NI(3) QM FI (SAS, MM)

618 AP2 NI(3) QM FI (SAS, SM)

620 AP2 NI(3) QM FI (DAS, MM)

624 AP2 NI(3) QM FI (DAS, SM-A, MM-B)
626 AP2 NI(3) QM FI (DAS, MM-A, SM-B)
628 AP2 NI(3) QM FI (DAS, SM)

Legend: SAS - Single attachment station
DAS - Dual attachment station

MM — Multimode
SM - Single-mode

A and B — DAS interface connectors

DEChbridge 500/600 Series Problem Solving



2

Problem Solving

2.1 Introduction

This chapter describes several problem-solving procedures that can help diagnose
failuresand isolate faulty field-replaceable units (FRUs) in the DECbridge 500/600
series.To aid you in this task, the DECbrid§60/600 series contains the following
problem-solvingreatures:

* A comprehensive self-test program that executes automatically on power up,
and can also be invoked remotely by the network management software.

* Local LED indicators that provide informatiam FRU status, LAN activity
port states, network interface selection (AUI or Thire)y IEEE 802.3/Ether-
net transceiver powgand FDDI physical connection state. Note that LED
information can be read remotely using the network management software.

* A DIP switch that can restore bridge parameters to their factory settings.

Section2.2describes how the bridge reacts to a normal power-up operation when no
faultsare detected by the self-test diagnostics.réh&ining sections in this chapter
describehow to interpret the results of the diagnostics when faults are detected.



2.2 Normal Power Up

Whenpower is first applied to the bridge, a series of self-test diagnostics, resident on
the AP/AP2 module, iperformed. These tests verify the operation of the bridge
hardwarebefore calling the operating system firmwarel connecting the bridge to

the network.

Whenself-test begins, all LED indicatoos the bridge 1/0 panel are momentarily
turnedon for a lamp check. During this time a core testis performed to chexkéhe
hardwareon the AP/AP2 module (microprocessous, and somef the memory).

Uponsuccessful completion of the core test, the indicators are turfreettiaheAP
moduletests each of the four logic modulessequence. (Note: If all indicators re-
mainon after the lamp check, the core tamild have failed and is unable to turh of
theLEDSs.) The self-test diagnostic takes up to 1 minute to complete, during which
time the indicators will turn on and fadiccording to the testing sequence.

If the tests detect a failure in an FRU, that FRU_BAD indicator turns on and the re-
mainingmodules are tested. This ensures that the fault indicators on each module
will accurately reflect the state of that module, when self-test is conipleéstests
detectan incompatibility between any of the firmware and the hardware, the
FRU_BAD indicator for that logic module wiblink.

If no faults were detected during self-téds¢ MODE indicator turns on. The bridge
thenenters a preforwarding state for approximately 30 seconds, during which time
spanningtree computations are performed and the bridge database is established.
After the preforwarding delay and after the FI connection is established, the state of
theindicators should bas shown in Figure 2+(Refer to Chapter 4 for a description

of the indicators.)
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Figure 2+1: LED Indicators After Power Up
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2.3

Thefive FRU_BAD indicators will be df(one for each logic module and one
for the fan assembly), indicating that no FRU failures were detected.

The following indicators will be on (soligreen):

— MODE indicates that self-test is complete.

DC_OK indicates that the power supply is OK.
— EXT_PWR indicates that the AUI transceiver power is OK.

— After approximately 30 seconds, the FWD indicator with on for each
port ready to forward packets. (If a port is in BACKUP state, thatgort'
FWD indicator remains &)

The PHY_1 indicator (and PHY_2 on DAS models) will blink (green) until
the fiber interface connection is complete, then turn on (solid green). (This
assumes that the bridge is properly connected to the FDDI network.)

On any DECbridge 500 series unit, the AUI_SELECT indicaitiroe on

(solid green) if the bridge uses the AUI connection to the network, &ifd of
the bridge uses the Thiri® connection. (Configuration switch 8 in the ON
position selects the AUI interface, and in the OFF position selects the Thin-
Wire interface.)

All ACT indicators can be on (yellow), ofor flashing as packets are trans-
mitted and received over each network segment.

If the bridgds not operational, the MODE indicator will remaifiafid one or more
of the FRU fault indicators (AP_BAD, QM_BAD, and so on.) willdre

Self-Test Diagnostics (Overview)

TheROM-based self-test diagnostics used by the DECbridge 500/600 series consist
of a core test followed by a series of more extensive tests to check each of the four
logic modules in the bridge.

Thecore test verifies that the hardware needed to run the diagnostics is functioning
properly This core testhecks the microprocessor and associated address decode
andbuscontrol, the AP bus, and some of the AP or AP2 module memohyding a
CRCtest of the code in tHeEPROM and EEPROM.
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2.4

Oncethe core test establishes that the hardwangperform basic operations, more
extensive tests for the logic modules are executed. When the entire self-test is com-
plete(approximately 1 minute), FRU pass/fail indicationsgiven by the state of
theindicators on the I/0O panel. Ifthe diagnostics detect no fatal errors, the operation-
al firmware is called to begin normal bridge operation.

The self-test diagnostics can be initiated in any of thwags:

* Locally by turningtheac power dffor greater than 15 seconds, then back on
* Remotely through the network management software
* Internally by the operational firmware

Theself-test diagnostics have two modespérationnormal mode andnanufac-

turing mode. These modes are selectable by configuration switch 1 on the I/O panel
(seeChapter 4)Only normal mode should be used in the field. Manufacturing
modeis designed for use in a manufacturing environment or repair station.

Recommended Approach to Problem Solving

Onceyou determine that a fault exists in the bridge hardware, you can approach the
problem-solvingask as follows:

1. Rerun the self-test diagnosticsverify the failure.

2. Visually inspect the bridge.

3. Check the state of the LEDs on the bridge for fault indications.
4

Perform port testingf necessary
NOTE

Thesystem/network manager should always keep a re-
cord of current bridge management parameters. This
makesdt possible to recoverarameters that may be lost

if an NVRAM reset occurs during problem solving. Re-
cordingbridge parametergquires access to a network
nodethat contains network management software.
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2.4.1 Problem-Solving Tools and Components

Thefollowing equipment is used to test the DECbridge 500/600 series:

Unattenuated FDDI loopback connector (P/N 12-32005-01) for FDDI multi-
mode port

Single mode attenuated loopback conne@®dN 12-34830-01)
AUI loopback connector(s) (P/N 12-32005-01)

T-connector (P/N 12-25869-01) and terminators (P/N 12-26318-01gdpr
back on the Thin\ive port (not needed for DECbridge 600 series)

SDU optical power meter kit (P/N 29-28384-01)

2.4.2 Running the Self-T est Diagnostics

Whenthe self-test diagnostics dete¢adure in the bridge (or you suspect a failure),
rerunself-test to verify that the failure can be repeated. dan run self-test locally
by turning agpower to the bridge bfor at least 15 seconds, then turning it back on.

2.4.3 Visually Inspecting the Bridge

2-6

Before performing in-depth problem-solving procedures such as replacing assem-
bliesor removing cables, use the following checklist (and refer to Figupd@ea-
surethat an easily overlooked problem is not caushegfaulty operation of the
bridge:

Ensurethat the power cord is properly connected both at the bridge and at the
ac outlet.

Ensure that the appropriate power is available at the ac outlet.

Ensure that the circuit breaker (located on the bridge 1/0O panel) has not
tripped. If it has, press the white button to reset the brelfiketrips again,
power problems may exist.

Ensure that the fans are running (tBéNFBAD indicator should be &f If
they are not, an overtemperature condition may have induced a logic module
failure or a power supply problem.
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Visually Inspecting the Bridge

Interface
cables

o5 Y% &0 €9
R \ / 53
7 i/ \ (// //
\

% NN

AR
ARRRRY

S

Q)

LKG-3824—-90A

N
Q)

FAN_BAD
indicator

Figure 2+2:

modules

Problem Solving



Checkthat the bridges configuration switches are set correctly (Gbapter
4). In particularmake sure that:

— The Manufacturing Mode switch (switch 1) is in the QEP) position.

— The Enable External Loopback switch (switch 7) is in the OFF (up) posi-
tion if you are not performing external loopback tests.

— The AUI/ThinWre switch (switch 8) ira DECbridge 500 series unit is in
the ON (down) position if the AUI interface is used, or in the OFF (up)
position if the ThinVife interface is used.

Ensure that the interface cable connections are seltue&DDI cable con-
nector(s) must be pushed securely into place in the bridge connector(s). The
AUI cable connector locks in place with a slide latch. Push the slide latch to
the left to make sure it snaps in the locking position. Make sure the BNC con-
nectors used by the Think interface cable are twisted securely in place.
Also, make sure the proper termination is used.

For single-mode connections, ensure that the transmit and receive cables are
not reversed.

Ensure that the FDDI connections follow the rules specified in Appendix B.

Ensure that all the logic modules are seated firmly in their backplane connec-
tors and that the ejector levers for each module are pushed inward (locking
position).

Consider possible environmental problems such as power fluctuations or high
ambient temperature.
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2.4.4 Interpreting the LED Indicators

Pass/fairesults from the diagnostics are displayed on the LED indicatdrke 2+1

lists typical LED displays for various error conditions, along with probable causes
andsuggested correctivactions. The flow chart in Figure 2#8licates steps you
cantake to determine why a bridge is in the powered-down state. The flowchart in
Figure 2+4escribes how tvoubleshoot the FDDI interface. For more information
onloopback testing, refer to Section 2.470r replacement procedures of field-re-
placeableunits (FRUS), refer to Chapter 3.

Table 2+1: Problem Solving Via the LEDs

NOTE

Always turn of power before removing and replacing
any of theFRUs.

Symptom Probable Cause Corrective Actions

General:

One or more LEDs do not  Module(s) are not ~ Remove and reseat the logic modules

light during lamp test. properly seated (Section 3.3.2).
Bad module(s) Replace the logic module(s) containing the
unlit LED(s) (Section 3.3.2).
All LEDs are off. Power cord Ensure that the power cord is connected to the
disconnected bridge and to the ac outlet.
Circuit breaker Reset the breaker. If it continues to trip, a more
tripped serious problem is indicated.

Faulty power cord  Check the cord continuity and replace if necessary.

Power at wall outlet. Check the ac outlet circuit breaker. Verify that
correct power is available at the outlet. Move the
power cord to another outlet.

Blown power In some countries, the connector to the ac outlet

connector fuse contains a fuse. Replace if necessary. If the fuse
continues to blow, it indicates a more serious
problem.
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Table 2+1 (Cont.): Problem Solving V iathe LEDs

Symptom

Probable Cause

Corrective Actions

All LEDs are off (cont.).

All LEDs remain on.

AP_BAD, NI_BAD,
FI_BAD, QM_BAD
all remain on.

AP_BAD, NI_BAD,
FI_BAD, QM_BAD
all blinking.

AP/AP2 Module LEDs:

AP_BAD remains on.

AP_BAD blinking.

2-10

Bad fan or
overtemperature
condition

Defective module

Defective power
supply

Core test failure

Module connections
AP module failed

Bad backplane

Improper upgrade

AP module failed
self-test diagnostic

NVRAM error

Incompatible
firmware loaded

Remove ac power for at least 15 seconds, then
reapply. If LEDs work properly for a few minutes,
then all turn off again, replace the fan assembly.

Remove NI, FI, and QM modules. Rerun self-test
and check LEDs on the AP module.

If AP LEDs are OK, replace other modules (one
at a time) and retest each time until the defective
module is identified. Replace the defective module.

If the AP LEDs remain off when only the AP module
is in the unit, replace the AP module and retest.

If the LEDs still remain off after all previous
actions have been taken, replace the power supply
(Section 3.3.4).

Replace the AP module (Section 3.3.2).

Reseat all the logic modules in their connectors.
Replace the AP module (Section 3.3.2).

Replace the backplane (Section 3.3.6).

Return the unit to its original configuration.

Replace the AP module (Section 3.3.2).
Reset module to factory defaults (switch 2).

Replace the AP module with one containing a
compatible firmware revision (Section 3.3.2).
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Table 2+1 (Cont.): Problem Solving V iathe LEDs

Symptom

Probable Cause

Corrective Actions

FAN FAULT on.

DC_OK off.
NI Module LEDs:

NI_BAD remains on

(and AP_BAD is off).

NI_BAD blinking.

FWDn blinking.

FWDn off.

EXT_PWR_OK off.

EXT_PWR_OK off
(and DC_OK off).

Problem Solving

Fan connections
Fan failure

Fan power failure

Power supply fault.

External Loopback
switch

Defective NI module

FI module is causing
NI module to fail

Incompatible
firmware loaded

Port n in broken
state

Port n in preforward-
ing or backup state

AUI cable

Defective NI module

12 V power supply

Check fan cable connections at the power supply.
Replace fan assembly (Section 3.3.5).

Replace power supply module (Section 3.3.4).

Replace power supply module (Section 3.3.4).

Check the Enable External Loopback switch.
The switch must be in the OFF (up) position
for normal bridge operation.

Replace the NI module (Section 3.3.2).

Replace the FI module (Section 3.3.2).

Load compatible firmware.

Check the external connection to the NI port.
Perform external loopback tests.

Check the transceiver or DELNI (if AUl is selected).

Wait 1 minute and verify that the bridge goes into
forwarding state, indicating proper bridge operation.
Check line costs and enabling state using
management software.

Check the spanning tree topology using network
management software.

Check the AUI cable(s) for a short by temporarily
removing each cable and observing if the LED
turns on. If it does, check the cable and the
transceiver at the other end of the cable.
Replace the NI module (Section 3.3.2).

Replace the power supply module.
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Table 2+1 (Cont.): Problem Solving V iathe LEDs

Symptom

Probable Cause

Corrective Actions

Fl Module LEDs:
FI_BAD remains on
(and AP_BAD is off).

(and PHY_1 or 2 red).

FI_BAD blinking.

FWDL1 blinking green.

FWD1 off.

PHY_1 or 2 remains off.

PHY_1 blinking red
(SAS bridges).

PHY_1 or PHY_2 blinking
red (DAS bridges).

2-12

External Loopback
switch

Port broken

Bad FI module

Incompatible
firmware loaded

FI port in broken
state

Fl Port in pre-
forwarding or
backup state

Bad LED

Bad module or
cable

lllegal topology

Check the Enable External Loopback switch.
The switch must be in the OFF (up) position for
normal bridge operation.

Perform loopback test, as described in Section 2.4.6.
If port is OK during loopback test, check transmit
and receive power, as described in Section 2.4.7.

Replace the FI module (Section 3.3.2).

Load compatible firmware or replace the AP module
with one containing a compatible firmware revision
(Section 3.3.2).

Perform loopback test, as described in Section 2.4.6.

Wait 1 minute and verify that the bridge goes into
forwarding state, indicating proper bridge operation.

Check line costs and enable state using network
management software.

Check the spanning tree topology using network
management software.

Replace FI module.

Install the FI loopback connector. If this corrects the
problem, check the interface cable. If this does not
correct the problem, replace the FI module (and the
AP module, if necessary).

Notify the system manager. Reconfigure the cable
connections or ring topology.
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Table 2+1 (Cont.): Problem Solving V iathe LEDs

Corrective Actions

Symptom Probable Cause

PHY_1 or 2 solid red Port failed Line

(and FI_BAD off). Confidence Test
(LCT)

PHY_1 or 2 blinking green. Connection in

progress
QM Module LEDs:

QM_BAD remains on QM module failed
(and AP_BAD is off). self-test diagnostic

FI module is causing
QM module to fall

QM_BAD blinking. Incompatible
firmware loaded

Test is continuously repeated at 0.5, 5, and 50
second intervals until it passes. If error condition
persists, perform loopback test, as described in
Section 2.4.6. Also check optical power.

Connection may take up to 1 minute to achieve.
PHY_1 or 2 remaining in this state may be caused
by very poor signal quality.

Make sure the cable is fully connected and the
connecting unit on the far end is powered up.

If PHY_1 or 2 is still blinking green, perform the
loopback test, as described in Section 2.4.6.

Replace the QM module (Section 3.3.2).

Replace the FI module (Section 3.3.2).

Load compatible firmware or replace the AP module
with one containing a compatible firmware revision
(Section 3.3.2).

2.4.5 |If the Problem Still Exists

If none of the corrective actions shown able 2+1solvesthe problem, try the fol-

lowing additionalsteps:

1. Reset the NVRAM by placing switch 2 to the ON (down) position and cycl-

ing the ac power §fthen back on.

This will clear the memory and restore

default parameters for the bridge.

2. Replace all four logic modules in the unit with knogesodmodules. If the
failure disappears, reinsert the modules you've just removed, one at a time,
until the problem returns. Then, replace that module with a good module.

Problem Solving
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Figure 2+3:

Problem Solving a Power-Off Condition

Bridge power is off
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Ensure that power
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Reset it. If it trips again,
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Replace power supply
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assembly
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Solve the problem condition
indicated by the LEDs.
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supply and
retest.
Check
error log
for cause indication found
of shut-
down.
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Possible over-tem-
perature in power
supply. Check for
obstructions at in-
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for hot environ-
ment.
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assembly and
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indicated in the er-
ror log.
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Figure 2+4 :

Problem Solving the FDDI Interface
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Figure 2+4 (Cont.): Problem Solving the FDDI Interface
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Loopback Test

Turn power off. Install loopback
connectors and set loopback
switch on (Section 2.4.5).

Turn power on and wait
about 1 minute for self-test
to complete.

Remove loopback connectors
and reset loopback switch
to off.

\

Measure Tx power to and from
the bridge (Section 2.4.7).
Record both measurements.

Tx power
OK

Replace FI module
and retest.

Replace FI module
and retest. -
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Figure 2+4 (Cont.): Problem Solving the FDDI Interface
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2.4.6 Performing Loopback T esting

If diagnostic results indicate a porterface problem, you can perform a loopback
teston that interface to help determine if the fault is in the bridge itself, in the inter-
facecable, or in the device connected to the bridge. Special loopback connectors
suppliedwith the bridge must be installed on each port. Each connector routes the
transmitteroutput of that port back to the receiver input.

NOTE

When performingport loopback testing, always place
loopbackconnectors on all the interface ports.

Duringloopback testing, if the FI port fails self-tetste FI_BAD indicator will turn

on. If any of the NI or NI(3) ports fail self-test, the NI_BAD indicator will turn on.
(Notethat on a DECbridge 500 series unit, both the AUl and Thimerfaces are
testedbut only the selected interface has arfigatfon the NI_BAD indicatay. If an
optionaloptical bypass switch is installed, the self-test diagnostics also check the
relaydriver on the FI module.

NOTE

If you have an optional optical bypass relay installed,
thistest will switch the relayl'his could adversely it
thebypassed network.

2.4.6.1 Preparing the Unit for Loopback T esting

Prior to installing the loopback connectors:

1. Disconnect the bridge power cord from the ac outlet.

2. Set the Enable External Loopback switch (switch 7) to the ON (down)
position.
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2.4.6.2 Installing the FDDI Loopback Connector(s)

SASunits have one FDDI connector; DAS units have two. Deperuirige model,
theseconnectors may bmultimode or single-mode. Be sure to install the proper
loopbackconnectors for your particular unit, as shown in Figure 2+5

Figure 2+5: Installing the FDDI Loopback Connectors

Single-mode Multimode
attenuated loopback
loopback connector
connector

LKG-4867-91I
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To install the FDDI loopback connector(s):

1. Disconnect the FDDI cable(s) from the FI module.
2. Install the appropriate loopback connector(s) for that model:

— For multimode interfaces, install the multimode loopback connector(s)
(P/N 12+32005+01).

— For single-mode interfaces, install the single-mode loopback
connector(s) (P/N 12+34830+01).

NOTE

If a loopbackconnector is not installed and the Enable
External Loopback switch is ON, self-test will fail.

2.4.6.3 Installing the NI Loopback Connector(s)
DECDbridges00 series units have a single switch-selectable AUI/ThimMterface.
DECbridge600 series units have three separate itéirfaces.

To install the NI loopback connector(s):

1. Disconnect the interface cable(s) from the NI or NI(3) module.

2. Install the appropriate loopback connectof¢s)that model, as shown in
Figure 2+6

— For AUl interfaces, install the AUI loopback connector
(P/N 12+22196+01).

— For a ThinWte interface, install the T-connector (P/N 12-25869-01) and
terminator (P/N 12-26318-01).

3. On DEChbridge 500 series units, verifiat the AUI/ThinWke switch (config-
uration switch 8) is in the correct position: ON (down) for testing the AUI
interface and OFF (up) for testing the Thim&\nterface.
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Installing the NI Loopback Connectors

Figure 2+6:

Push slide latch
firmly in place to
lock connector

in place.
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3
-

LKG-4868-91I

2-21

Problem Solving



24.6.4

Running the Loopback T est and Observing the Results

Reconnecthe power cord to the ac outlet.

Observe the state of the LED indicators on the FI modlitde the self-test
diagnostic is complete.

— If the FI port fault disappears (that is, if the FI_BAD indicator turfis of
measure the transmit power and receive power at the bridge using the
SDU power meter (Section 2.4.Tf the power levels are within specifi-
cation, reconnect the interface cables and rerun the bridge self-test.

— If the FI port fault indication persists, the problem is in the bridge. Make
sure the FI module is fully seated. Replace it if necessary

Observe the state of the NI_BAD indicator on the NI module.

— If the NI_BAD indicator turns df the problem is external to the bridge.
Check the interface cable and the device connected to the other end of the
cable. The LED on the loopback connector should be on.

— If the NI_BAD indicator remains on, the problem is in the bridge. Make
sure the NI module is fully seated. Replace it if necessary

2.4.6.5 Returning to Normal Operation

Whenyou have completed loopback testing of the péotkw these steps to return
the bridgeto normal operation:

1
2
3.
4

2-22

Disconnect the power cord from the ac outlet.
Set the Enable External Loopback switch (switch 7) to the OFF (up) position.
Remove the Fl loopback connector and reconnect the Fl interface cable(s).

Remove the NI loopback connector from the NI interface selected by the
AUI/ThinWire switch, and reconnect the NI interface cable to that port.

Reconnect the power cord to the ac outlet.
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2.4.7 Measuring the FI Power

If afailure in the FI port disappears when an Fl loopback test is performed, check the
opticalsignals into and out of the paatdetermine if they are within specifications.

To measure the power levels of the transmit and receive optical signals at the bridge,
usethe SDU optical power meter kit (P/N 29-28384-01). This kit contains an optical
powermeter a receive cable, and cleaning padsniake the measurements, per-
form the following sixsteps:

NOTE

If measuring power at a simplex connector (ST), both
thetransmit and receive cables must be disconnected in
orderto get aproper light-signal pattern and observe
correctpower readings.

1. Makesure the bridge is in normal operating mode by placing the External
Loopback switch (switch 7) to the OFF (up) position and removing the loop-
back connector from the FI port (if one is installed).

2. Set up the optical power meter as follows:
a. Remove the protective cap from the input test head.
b. Turn on the meter by pressing the ON/OFF switch.

c. Use the\ selectswitch to select the 1300-mnwavelengthrange. The
wavelength value will appear on the LCD display

3. To ensure a clean test connection, remove the protective caps from the test
cable connectors and use a cleaning pad to wipe the connector faces.

4. To measure the power of the fiber optic signal transmitted by the bridge, refer
to Figure 2+7and follow these steps:

a. Connect the FDDI connector end of the receive cable to the FI port recep-
tacle on the bridge.

b. The other end of the receive cable has two leads (and fiber optic connec-
tors). The lead with the arrow pointing towards the connector carries the
transmit signal from the bridge. Plug this lead into the test head of the
meter
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c. The power level of the transmit signal will be displayed omtleéer
Record the value inable 2+2

d. Disconnect the receive cable from the bridge and tteameter

Figure 2£7: Measuring the FI Transmit Power (Multimode)
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/:

Wavelength
select
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5. To measure the power of the fiber optic signal received by the bridge, refer to
Figure 2+8and follow these steps:

a. Move the power meter close to the FDDI cable that normally plugs into
the FI port of the bridge.
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b. Plug the output connector on that cable into the test head of the meter
(Note: The output connector is the smaller of the two connectors on the
cable.)

Figure 2+8: Measuring the FI Receive Power (Multimode)
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c. Thepower level of the receive signal will be displayed on the meter
Record the value inable 2+2

NOTE

If there is no reading when you perform step 5-c, you
couldbe checking the wrong connector (thatis, the input
connector rather than the output). If this occurs, measure
powerat the other connector
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Table 2+2shows a sample table that you can use to record the receive and
transmit power for the bridge (station A) and for the upstream device (sta-
tion B). You can also use the table to record the cable loss between the
two stations (the transmit power at one station minus the receive power at
its downstream station).

6. Check the recorded values against the specifications given.bekither
measurement falls outside the given range, that optical signal is not within
specifications. Refer to the flow chart in Figure 2eadrecommended correc-
tive actions.

Multimode:

— Power level of the transmit signal must be between +14.5 and £19.5 dBm.
— Power level of the receive signal must be between £14.5 and £30.5 dBm.
Single-mode:

— Power level of the transmit signal must be between +2.5 and £7.5 dBm.

— Power level of the receive signal must be between £14.5 and £29.5 dBm.

Table 2+2: FDDI Transmit and Receive Power Calculation

Tx Power STA dBm STB dBm
Rx Power STB dBm STA dBm
Loss dBm dBm
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3

3.1

Removal and Replacement Procedures

Introduction

Thischapter contains removal and replacement procedures for the field-replaceable
units (FRUSs) in the DECbridge 500/600 series units. The modular design of these
bridgesallows quick removal and replacement of defective components. The re-
placeablecomponents are shown in Figure 31

Themaintenance strategy is to repldegective components to the field-replaceable
unit (FRU) level. &ble 3+1ists the FRUs in the DECbridge 500/600 series and their
Digital part numbers.

WARNING A

Lethal exposed voltagesxist in the power supply
Therefore alwaysdisconnect the ac power cord be-
fore removing or replacing any FRUs. Do not apply
powertothe bridge unless the card cage is fully inserted
in the bridge enclosure. Only qualified service engi-
neersshould perform any FRU removal and replace-
mentprocedures.

Somecountries require thainly authorized personnel
beallowed to connect and disconnect power to the unit.



Figure 3t1: DECbridge 500/600 Series Field-Replaceable Units
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Table 3£1: Field-Replaceable Units

FRU Digital Part Number Models Used On
AP module 54-19375-01 DEChbridge 500 only
AP2 module 54-19375-02 All models except
DECbridge 500
NI module 54-19373-01 All DECbridge 500 series
NI(3) module 54-19409-01 All DECbridge 600 series
FI modules
-SAS multimode 54-19369-01 DECbridge 500, 510, 610
-DAS multimode (A and B)  54-19369-02 DECbridge 520, 620
-SAS single-mode 54-19369-03 DECbridge 518, 618
-DAS single-mode (A) 54-19369-05 DECbridge 524, 624
multimode (B)
-DAS multimode (A) 54-19369-04 DECbridge 526, 626

single-mode (B)

-DAS single-mode (A and B) 54-19369-06 DECbridge 528, 628

-Null 54-19369-09 DEChbridge 600
QM module 54-19371-01 All models
Backplane 54-19377-01 All models
Power supply 30-32524-01 All models
Fan assembly 70-27394-01 All models

3.2 Preparing the Bridge for Servicing

Follow thesesteps before performing any servicing procedures on the bridge.

1. Remove power to the bridge by unplugging the power cord from the ac outlet
and then from the bridge, as shown in Figure. 3+2

2. Disconnect the interface cable(s) from the NI module. Note thatlhe
cable connector locks into place with a slide latch (see Figuje Jtaze-
move the AUI cable, push the slide latch to the right to unlock the connector
To remove the ThinVke cable, push in and rotate the connector a quarter
turn.

3. Remove the fiber optic cable(s) from thenkddule.If you have a protective
cover available, place it on the fiber optic connector to protect it against dust.
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WARNING A

Somefiber optic equipment can emit laser light that can
injure your eyes. Never look into an optical fibeon-
nectoy or connector port.

Figure 3t2: Power Cord and Interface Cable Removal
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3.3 Removing and Replacing the FRUs

Logic modules are removed directly from the bridge and do not rettpeigior re-
movalof any other assemblyhe removal of the other FRUs requires first removing
thecard cage assembly from the bridge enclosure for access.

WARNING A

Lethal exposed voltagesxist in the power supply
Therefore alwaysdisconnect the ac power cord be-
fore removing or replacing any FRUs. Do not apply
powertothe bridge unless the card cage is fully inserted
in the bridge enclosure. Only qualified service engi-
neersshould perform any FRU removal and replace-
mentprocedures.

CAUTION A

Modulesin the bridge can be damageddigctrostatic
dischages(ESD). When working inside the unit, al-
ways use a grounded wrist strap (ESD strap) and a
groundedvork surface. Awrist strap, ground wire, and
table pad are included in the field service kit (P/N
29-11762-00).

3.3.1 Tools Required

The only equipment required to remove and replace FRUs is a #2 Phillips-head
screwdriverand the ESD strap mentioned in the CAUTION note above.

3.3.2 Removing and Replacing Logic Modules

This section describes how to remove and replace any of théofgamodules in
the bridge.
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3.3.2.1 Removing Logic Modules

Toremove any of the four logic modules, refer to Figure@¥Bfollow these steps:

NOTE

Beforeremoving the AP/AP2 module, record the exist-
ing switch settings on that module so that you cathget
switcheson the replacement modutethe appropriate
positions. Alsouse the network management software
to record bridge parameter settings and the firmware
versionprior to replacing the AP/AP2 module.

CAUTION A

Thelogic modules have components on both sides of the
module.Removing or inserting a module at a slight
anglecan damage it.

1. Removeac power to the bridge and disconnect all interface cables (Section
3.2.

2. Attach the ESD ground strap to your wrist and to the unit.

3. Using a #2 Phillips-head screwdriy&yosen the quartdurn fastener on each
side of the module. Push in and turn the screwdriver one-quarter turn counter-
clockwise. The fastener will pop out when unlocked.

4. Swing the two ejector levers on the module outward to the unlocked position.

5. Carefully slide the module straight out of the card cage. Be careful not to let
the components on the bottom of the module scrape against the ejector levers
of the module below it.
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Figure 3+t3: Logic Module Removal and Replacement
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3.3.2.2 Replacing Logic Modules

To make sure you have the correct replacement module, check the name of that mod-
uleonthe left side of the module handle. (The revision level is shown on the right side
of the handle.) The card-cage slots are also labeled, as shown in FiguEa&t3
moduleis keyed so that it can be locked in place only ifiit ihe proper slot.fying

to force a module into the wrong slot may damage the keys.
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To replace a logic module, refer to Figure &t@l follow these steps:

1.

Verify that the replacement module is at the same revision or a higher revi-
sion than the failed module.

If an AP/AP2 module is being replaced:

— Make sure the switches on the replacement AP module are set to the same
positions as the switches on the removed AP module.

— Since the AP module contains the address ROM(s) for the bridge, the
physical address of the bridge changes when the AP module is replaced.
An address label on the module lists the new address.

Remove ac power to the bridge, disconnect all interface cables, and attach
the ESD ground strap to your wrist and to the bridge (Sectign 3.2

Check that the logic module ejector levers are in the unlock position (swung
outward). Hold the replacement module component-side up and carefully
slide it into the appropriate card cage slot until it makes contact with the
backplane connectadbo not let the components on the bottom of the module
scrape against the ejector levers of the module below it.

Firmly push the ejector levers inward until the module is fully seated into the
connectar(Note: When all modules are properly inserted, all the ejector le-
vers should be aligned.)

Using the Phillips-head screwdriyeighten the two quartdurn fasteners
that attach the module to the card cage (by pushing in and turning the screw-
driver clockwise).

Connect the interface cables, then plogvercord (Section 3)2

Wait for self-test to complete and check the state of the LEDs to ehstire
the unit is operational (Section 2.2
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3.3.3 Removing and Replacing the Card Cage
To gain access to the fan assemplywer supplyor backplane, you must first re-
movethe card-cage assembly from the bridge enclosure.

3.3.3.1 Removing the Card Cage

CAUTION A

Do not leave the card cage partially withdrawn for serv-
icing. Remove it completely from the enclosure and set
it down on a horizontadurface.

To remove the card cage from the bridge enclosure, refer to Figuan8dllow
these steps:

1. Removepower to the bridge and disconnect the interface cables (Sectjon 3.2
2. Attach the ESD ground strap.

3. Using a Phillips-head screwdrivénosen the two quartdéurn fasteners dhe
upper corners of the bridge enclosure.

CAUTION A

Thecard cage weighs approximatelyKg (24 pounds).
Supportitwell and handle it carefully during removal to
avoiddropping it.

4. Firmly grasping each side of the card cage, slide it completely out of the
bridge enclosure and set it down on a sturdy horizontal surface.
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Figure 3t4: Card Cage Removal and Replacement
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3.3.3.2 Replacing the Card Cage

To replace the card cage assemblthimbridge enclosure, refer to Figure Zdl
follow thesesteps:

1. Make sure that power is removed from brelgeand the interface cables are
disconnected (Section 3.2

2. Make sure the ESD ground strap is attached (Sectign 3.3
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Firmly grasping each side of the card cage, align the runners on the card cage
bottom with the guides in the bridge enclosure. Then, carefully push the card-
cage into the enclosure.

Tighten the two quartdurn fasteners to lock the card cage in place.
Connect the interface cables, then the power cord (Sectipn 3.2

Wait for self-test to complete and check the state of the LEDs to ehstire
the unit is working properly (Section 3.2

3.3.4 Removing and Replacing the Power Supply

Thepower supply module is located at the top of the card cage. Before removing the
powersupply module, first remove power from the bridge, disconnect the interface
cableg(Section 3.2, and attach the ESD ground strap. Then, remove the card cage
from the bridgeenclosure (Section 3.3.3.1

WARNING A

Lethal exposed voltagesxist in the power supply
Therefore alwaysdisconnect the ac power cord be-
fore removing or replacing any FRUs. Do not apply
powertothe bridge unless the card cage is fully inserted
in the bridge enclosure. Only qualified service engi-
neersshould perform any FRU removal and replace-
mentprocedures.

3.3.4.1 Removing the Power Supply

To remove the power supply module, refer to Figure &id follow these steps:

1.
2.

Remove the card cage from the bridge enclosure (Section 3.3.3.1

Disconnect the ac input connector that plugs into P3 on the power supply
module.

Disconnect the fan assembly connectors that plug into J1 and J2 on the power
supply module.

Remove the seven screws that secure the power supply module to the card
cage. Place the screws nearby for use when replacing the power supply
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5. Use the small plastic handles on the power supply module to pull it forward out
of its backplane connectahen lift the power supply module to remove it.

3.3.4.2 Replacing the Power Supply

To replace the power supply module, refer to Figure&ibfollow these steps:

1. Make sure that power is removed from the bridge and the interface cables are
disconnected (Section 3.2

2. Make sure the ESD ground strap is attached.

3. Make sure the insulator is in place between the power supply and card cage.
Then, place the power supply module on top of the card cage, aligning its
connector with the backplane connector

Figure 3t5: Power Supply Removal and Replacement

Power supply

Screws (7)
board

Fan assembly cables
(J1 and J2)

Handles (2)

Input power
cable (J3)

LKG—4033—90A

3-12 DECbridge 500/600 Problem Solving



4. Usethe plastic handles on each side of the power supply module to push (or
pull) the module into the backplane connec¥mu may find it easier to ori-
ent the unit so that the backplane is towards you, and then pull the power sup-
ply module into the backplane connectather than push it in.

5. Line up the screw holes in the power supply module with the corresponding
tapped holes in the card cage, and replace the seven screws that secure the
module in place.

6. Plug the two fan assembly connectors, P1 and P2, into power supply connec-
tors J1 and J2.

7. Plug the ac input connector P3 from the line filter and circuit breaker into J3
on the power supply module.

8. Replace the card cage back into the bridge enclosure and tighten both quar-
ter-turn fasteners (Section 3.3.3.2

9. Connect the interface cables, then the power cord (Sectipn 3.2

10. Wait for self-test to complete and check the state of the LEDs to ehstire
the unit is operational (Section 2.2

3.3.5 Removing and Replacing the Fan Assembly

Thefan assembly is located on the left side of the card cage. In case dhidufan
replacethe entire fan assembly (which includes both farsydin access to the fan
assemblyyou must first remove the card cage from the britggosure. Before be-
ginningthis procedure, remove power from the bridge and disconnect the interface
cables(Section 3.2and attach the ESD ground strap.

WARNING A

Lethal exposed voltagesxist in the power supply
Therefore alwaysdisconnect the ac power cord be-
fore removing or replacing any FRUs. Do not apply
powertothe bridge unless the card cage is fully inserted
in the bridge enclosure. Only qualified service engi-
neersshould perform any FRU removal and replace-
mentprocedures.
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3.3.5.1 Removing the Fan Assembly

To remove the fan assemphgfer to Figure 3+@nd follow these steps:

1. Remove the card cage from the bridge enclosure (Section 3.3.3.1

2. Unplug the two fan assembly connectors, P1 and P2, from the power supply
module.

3. Using a #2 Phillips-head screwdrivenscrew the two captive screws on
each side of the fan assembly

4. Lift the fan assembly out of the card cage.

Figure 3t6: Fan Assembly Removal and Replacement
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3.3.5.2 Replacing the Fan Assembly
To replace the fan assembigfer to Figure 3x@&nd follow these steps:

1. Make sure that power is removed from the bridge and the interface cables are
disconnected (Section 3.2

2. Make sure the ESD ground strap is attached.

3. Place the fan assembly in the side of the card cage, and align it so that the
tabs in the bottom of the fan assembly fit into corresponding slots in the bot-
tom of the card cage.

4. Tighten the two captive screws that hold the fan assembly in place.

5. Plug the fan assembly connectors, P1 and P2, into power supply connectors
J1 and J2.

6. Place the card cage back into the bridge enclosure and tighten the two quar-
ter-turn fasteners (Section 3.3.3.2

7. Connect the interface cables, then the power cord (Sectipn 3.2

8. Wait for self-test to complete and check the state of the LEDs to d@hatire
the unit is operational (Section 2.2

3.3.6 Removing and Replacing the Backplane

To gain access to the backplane, you must first remove the card cage from the bridge
enclosureBefore beginning this procedure, remove pofr@mn the bridge and dis-
connecthe interface cables (Section Bahd attach the ESD ground strap.

WARNING A

Lethal exposed voltagesxist in the power supply
Therefore alwaysdisconnect the ac power cord be-
fore removing or replacing any FRUs. Do not apply
powertothe bridge unless the card cage is fully inserted
in the bridge enclosure. Only qualified service engi-
neersshould perform any FRU removal and replace-
mentprocedures.
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3.3.6.1 Removing the Backplane

To remove the backplane, refer to Figure &ad follow these steps:

1.
2.
3.

3.3.6.2

3-16

Remove the card cage from the bridge enclosure (Section 3.3.3.1
Disengage the four modules from the backplane connector (Section)3.3.2.1

Disengage the backplane connector from the power supply fingers and re-
move the backplane. (It is not necessary to unscrew and remove the power

supply)

Remove the 10 screws that secure the backplane to the card cage. Place the
screws and backplane $tihers nearby for use when replacing the backplane.

Replacing the Backplane

To replace the backplane, refer to Figure 8td follow these steps:

1.

Make sure that power is removed from the bridge and the interface cables are
disconnected (Section 3.2

Make sure the ESD ground strap is attached.

Make sure the power supply is properly screwed in place. Then, engage the
backplane connector with the power supply fingers and snap it into place.

Align the screw holes in the replacement backplane with the corresponding
tapped holes in the card cage. Then, use the 10 screws and backgtme stif
ers saved from the removal procedure to attach the backplane in place. Insert
(but do not tighten) the two screws at the upper corners of the backplane first,
to align it. Then, insert the remaining eight screws. After inserting all 10
screws, tighten them all.

Reseat the four logic modules into the backplane connector by pushing the
locking levers of each module inward and tightening the quanterfasten-
ers (Section 3.3.2)2

Replace the card cage in the bridge enclosure and tighten the two-tyrarter
fasteners (Section 3.3.3.2

Connect the interface cables (Figure 3a2proper installation locations).
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8. Connect the power cord (Figure 3xZ'he bridge automatically powers up
and runs self-test when the power cord is plugged iait ff self-test to
complete and check the state of the LEDs to ensure that the unit is working
properly (Section 2)2

Figure 3£7: Backplane Removal and Replacement
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4

Technical Information

4.1 Physical Description

Figure 4+1showsthe 1/O panel of a typical DECbridge 500/600 series unit (the
DECbridge520).

Figure 4+1: Typical DECbridge 500/600 Series Unit (I/O Panel)
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Thel/O panel of the DECbridge 500/600 series units contains the following compo-
nents:

* Fiberoptic connector(s) for the FDDI interface + DAS models have one
FDDI type A and one type B connector; SAS models have one type S con-
nector; the DECbridge 600 has no FDDI connedepending on the model,
the connectors may be multimode or single-mode.

e Connector(s) for the IEEB02.3/Ethernet AUI interfaces(s). The DECbridge
500 series models have a BNC connector for the Thenimerface and a
ape connector for the AUI interface. The DECbridge 600 series models have
three 2D° connectors for three separate AUI interfaces.

* A standard IEC connector for tlaginput.

* Circuit breaker (ac input).

* LED indicators (located on each of the four logic modules).
* Configuration switches (located on the AP/AP2 module).

* An address label showing the 48-bit physical addresses of the ports.
NOTE

The bridge does nohave a power ON/OFF switch.
Poweris appliedo the bridge when the ac power cord is
pluggedn. Neither does the bridge hawveoltage select
switch because the bridge automatically adjusts to
voltagerangeof 88 + 264 ¥c.
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4.2 DECbridge 500/600 Series Switches and Indicators

Figure 4+2shows the location of the switches and indicators on all DECbridge
500/600seriesunits.

Figure 4+2: Switches and Indicators
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4.2.1 Circuit Breaker

Thecircuit breaker provides overcurrent protection for the bridge.divancurrent
conditioncauses theircuit breaker to trip, the white center portion of the breaker
popsout and ac power is removed from the bridgereBet the circuit breakgrush

in the white center portion of the breaker

4.2.2 Configuration Switches

The eight configuration switches located on tAR/AP2 module are listed in
Table 4+1A description of each switch follows the table.

Table 4+1: Configuration Switches

Factory

Switch Name Setting  ON (Down) OFF (Up)

1 Manufacturing OFF Select manufacturing Select normal
mode mode operating mode

2 Restore default OFF Restore default Use current
parameters parameters on power up parameters

3 Write access OFF Allow management write  No management write
(FDDI - Port 1) ¢ access on Port 1 access on Port 1

4 Write access OFF Allow management write  No management write
(Port2) ! access on Port 2 access on Port 2

5 Write access OFF Allow management write  No management write
(Port 3) ? access on Port 3 access on Port 3

6 Write access OFF Allow management write No management write
(Port 4) ? access on Port 4 access on Port 4

7 External OFF Enable external loopback Normal operation
loopback test

8 AUIl/Thinwire® OFF Select AUI connection Select ThinWire

for Port 2 connection for Port 2

1 0On the AP module (DECbridge 500 model only), switch 3 controls write access to Port 2
and switch 4 controls write access to Port 1. The DECbridge 600 has no Port 1.

20nly applicable when 3-port NI(3) module is installed.

30nly applicable when 1-port NI module is installed.
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e Switch 1 —Manufacturing mode + Should always b& the OFF (up) position
for normal operating mode. Manufacturing mode is only for use in a manufacturing
environment or repair station. Always recycle ac power to the bridge after changing
this switch setting.

¢ Switch 2—Restoredefault parameters+ Normally inthe OFF (up) position.uFn-
ing it ON resets all parameters defined by bridge management and replaces them with
the default factory settings. Always recycle ac power to the bridge after changing this
switch setting.

*  Switch 3—WriteaccessPort 1* + When this switch is ON, network stations with
management capabilities can read and write (modify) bridge management parameters
through the specified port. When this switch is OaBse stations can read but can-
not write bridge management parameters. The firmware checks the state of this
switch whenever a write access to the bridge is attempted through the port.

*  Switch 4—Writeaccess Port 2 (or 1) = Performs the write access function (de-
scribed above) for Port 2.

e Switch 5—Writeaccess Port 3 + Performs the write access function for Port 3. It is
applicable only with a 3-port NI(3) module.

e Switch 6—Writeaccess Port 4 + Performs the write access function for Port 4. It is
applicable only with a 3-port NI(3) module.

* Switch 7—External loopback enable + Should be in the OFF position during nor-
mal bridge operation. drning it ON allows the self-test diagnostics to perform exter-
nal loopback tests (providing external loopback connectors are in place). It also tests
the optical bypass relay driver on DAS multimode units. Always recycle ac power to
the bridge after changing this switch setting.

e Switch 8- AUI/ThinWire = Applicable only with a 1-port NI module to select the
interface connectoPlacing the switch in the ON (down) position connects Port 2 to
an AUl interface; placing the switch in the OFF (up) position connects Port 2 to a
ThinWire interface. Changing this switch setting does not require recycling power to
the bridge.

In the DECbridge 500, switch 3 controls write access to Port 2 and switch 4 controls
write access to Port 1.
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4.2.3 Indicators

TheLED indicators aréocated on the four logic modules and are visible from out-
sidethe unit. In general, green LEDs indicate the presehpewer and show the
stateof each port; red LEDs indicate a fault; and yellow LEDs indicate the presence

of activity on a communications link.

Whenthe bridge is first powered on (ac power cord plugged in), all LEDs light mo-
mentarilyto check the indicators. Once this lamp check is complete, the self-test
diagnosticsurn the LEDs dfor leave them on according to the testing sequence. The
functionsof all LEDs in theDECbridge 500/600 series are describedabld 4+2

Table 4+2: LED Indicators

LED Symbol  Color

Normal  Description

AP2 or AP Module:

AP BAD L| Red Off On -- Self-test failed
Off -- Self-test passed
Blink -- Incompatible
firmware loaded
FAN BAD * Red Off On -- Fan failure
Off -- Fan OK
MODE @) Green On On -- Bridge operational
Off -- Self-test in progress
Blink -- Down-line load
in progress
DC OK == Green On On -- DC power OK
Off -- DC power failure
QM Module:
QM BAD L| Red Off On -- Self-test failed
Off -- Self-test passed
Blink -- Incompatible firmware loaded
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Table 412 (Cont): LED Indicators

LED Symbol Color Normal  Description
NI or NI(3) Module:
NI BAD L| Red Off On -- Self-test failed
Off -- Self-test passed
Blink -- Incompatible firmware
loaded
ACTn n Yellow On/Off On -- NI port(n) carrier present
(n=2, 3,0r4) Off -- NI port(n) carrier not present
FWDn — Green On On -- NI port(n) in forwarding state
Blink -- NI port(n) in broken state
off -- NI port(n) not forwarding, not
broken (in pre-forwarding or
backup state)
AUI SELECT AUI Green On/Off On -- NI port AUI interface selected
(Series 500 Off -- NI port ThinWire interface
only) selected
EXT PWR OK == Green On On -- AUI transceiver power OK
(In Series 500, not affected
by AUI/ThinWire switch)
Off -- AUl transceiver power failure

FI Module: (Note: FI Null Module has only the FI BAD indicator)

FI BAD L|
ACT1 1
FWD1 —

Technical Information

Red

Yellow

Green

Off

On/Off

On

On
Off
Blink

On
Off

On
Blink
Off

Self-test failed
Self-test passed
Incompatible firmware loaded

Valid traffic present
Not transmitting/receiving
valid packets

FDDI port in forwarding state
FDDI port in broken state
FDDI port not forwarding, not
broken (in pre-forwarding or
backup state)
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Table 412 (Cont): LED Indicators
LED Symbol Color Normal  Description
PHY 1 (A) PHY 1 Green On On --  PHY connection complete
Green Blink -- PHY connection in progress
Red On -- Broken port or Link Confidence
Test (LCT) failure retry loop
Red Blink -- lllegal topology
Off -- Port disabled via management
Red/green Blink -- Standby mode for this port
when connected to concentrator.
PHY 2 (B) PHY 2 Green On On -~ PHY connection complete
(Only on Green Blink -- PHY connection in progress
DAS models) Red On -- Broken port or Link Confidence
Test (LCT) failure retry loop
Red Blink -- lllegal topology
Off -- Port disabled via management
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4.3 Block Diagram Description

Figure 4+3shows a simplified block diagram of the four logic moduleshm
DECbridge500/600 series.

Figure 4+3: Simplified Block Diagram
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4.3.1 AP2 (or AP) Module Description

TheApplication Processor (AP or AP2) module contains the main processimg unit
thebridge. It makes most of the packet filtering/forwarding decisions, coordinates
various bridge management tasks, and handles the spanning tree operation.

Themodule contains several blocks of memd&flatile memory is used for storing
programcodeand status information. Nonvolatile (read-only) memory is used for
storingprogram code; nonvolatile (read/write) memisrysed for storing downline
loadedprogramspridge parameters and error logs.

TheDECbridge 500 series has one address ROM to store the 48-bit physical address
of the bridge. The DECbridge 600 series has two ad&®@384s: one stores the ad-
dressof Port 1, and the other stores the address of Port 3. Addresses for Ports 2 and 4
arederived from these two stored addresses.

4.3.2 QM Module Description

Themain function of the Queue Manager module is to service packets received from
theFDDI link. The queue manager is supported by a table lookup (TLU) unit, which
comparesddresses of received packets with addresses stored in thedauttire'ss
table.The results are used to implement address filterinmokets.

4.3.3 FI Module Description

TheFiber Interface (FI) module provides either a single attachment station (SAS) or
dualattachment station (DAS) connection to the FDDI megiiathe DECbridge
600, a null FI module is used that has no FDDI interface.) The nfiajmtional
blocksin the FI module are the FDDI chipset and the FI packet memory

TheFDDI chipset provides the FDDI interface and handles the protocol and memory
accessontrol for the FDDI port. In ®AS model, the FDDI chipset contains two
PHY and PMD sections to provide tBé\S connection. Each PMD section can han-
dle either a standard ANSI or a single-mode interface.

TheFI packet memory stores the frames received from the FDDI ring and the frames
to be transmitted to the FDDI ring.

The DAS multimode version also provides control for an optional optical-bypass

relay This bypass relay helps maintain FDDI ring integrity if the bridge becomes
brokenor ispowered down.
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4.3.4 NI Module Description

TheNetwork Interface (NI) module provides the interfacth®lEEE 802.3/Ether-
netnetwork(s). Major components on this module are the NI packet mgitmey1
chipset,and the translation processbr addition, the NI3 module containda-
wardingprocessor

The NI packet memory stores packets received from and destined t&Hfke
802.3/Ethernenetwork(s). It also provides a means of communication between the
applicationprocessor and the translation processor

The NI chipset provides the interface between NI packet memory and the physical
interfacecircuitry. The NI chips perform all IEEE 802.3/Ethernet MAC-level func-
tions,and also provide a direct memory access (DMA) to packet memory

Becausdhe FDDI and IEEE 802.3/Ethernet networks ustediht framegormats,
the translatiorprocessomaodifies the format of packets being forwarded from one
networkto the other

Theforwarding processor (in an NI3 module) handles the transfer of packets through
thevarious queues in Nlacket memoryOnce the AP determines on what outbound
port(s)a packewill be forwarded, the FP ensures that the packet is placed on the
appropriatequeue(s) to accomplish this.

4.3.5 Power Supply
The DECbridge 500/600 series power supply supplies the following outputs:

+5.1 V at 50 amps (maximum)
e +12.0V at 1.7 amps (maximum)
e +12.0V atl.7 amps (maximum)

* A separate, isolated 12 V at 1.0 amps (maximum) per fan
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The power supply also provides the following features:

4.3.5.1 Power Supply Shutdown

If an overvoltage condition occurs at any of the power-supply outputs, the entire
power-supplyshuts down. The power supply outputs become latched and will NOT
automaticallyrecover even if the cause of the overvoltage condition is remdwed.
resethe supply and resume normal operation, you eydé power by removing ac
powerto the unit, waiting at least 10 seconds, then reapplying the ac.power

4.3.5.2 Thermal Protection

If the temperature inside the power supply is too high for normal operation, the pow-
er supply protects itself by shutting down. When the overtemperature condition is
correctedand the unit coolsff, cycle the ac power input (as described in the previous
paragraphjo reset the supply and resume normal operation.

4.3.5.3 DC OK Output Signal

TheDC OK signal from th@ower supply controls the DC OK LED on the AP mod-
ule.ltis asserted (and thé&D is on) when all the voltages (including the fan voltage)
meetpredetermined minimum thresholds:

+5 Vdc output is above +4.5 Vdc
e +12 Vdc output is above 11vVdc
e 112 Vdc output is below #1vVdc

e +12 Vdc fan output is above +10 Vdc

4-12 DEChbridge 500/600 Series Problem Solving



4.3.6 Fan Assembly

Thefanassembly provides the air flow used to cool the bridge. The assembly con-
tainstwo fans and is located on the left side of the card cage. A circuit on the AP2
modulemonitors the rotation of the fans and sets a fan failure bit (in the AP2 module)
whenever the fan is rotating too slowlymmtat all. Both the self-test diagnostics and
theoperational firmware periodically check the status of the fanedxing this bit.

If the diagnostics detect a faailure:

* The FAN_BAD indicator remains on after the lamp check is complete.

* If the diagnostics detect no fatal error (note that fan failure is not a fatal er-
ror), the operational firmware is invoked after self-test is complete.

* If the diagnostics detect a fatal efritre bridge is powered down after 2 min-
utes.

If the operational firmware detects a fan failure:

* The FAN_BAD indicator turns on.
* A management status bit is set to indicate the fan failure.

* After 5 minutes, the bridge [owereddown.
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4.4 Product Specifications

This section contains the physical, electrical, environmental, and caiplaufica-
tionsfor the DECbridge 500/600 series.

4.4.1 Physical Specifications

The DECbridge 500/600 series can be rackmounted or usedeskéop or shelf.
The physical dimensions of the unit are listed able 4+3

Table 4+3: Physical Specifications

Dimension Value

Height 17.7 cm (6.9 in)
Width 44.2 cm (17.4 in)
Depth 36.5cm (14.4in)
Weight 14.5 kg (32 Ibs)

4.4.2 Electrical Specifications

The DECbridge 500/600 series requires an ac power input in the range of 88 to 264
Vac. The electrical specifications the unit are listed inable 44

Table 4+4: Electrical Specifications

Parameter Value
Voltage 88 — 264 Vac, single phase, 3 wire
Frequency 47 Hz to 63 Hz
Current 3.9 A at 100 volts
1.7 A at 240 volts
Input power 390 watts (maximum)
Heat dissipation 1330 BTU/hr (maximum)
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4.4.3 Environmental Specifications

TheDECbridge 500/600 series is designed to operateapamofice environment,
equipmentoom, or in an exposed area of an industrial site. The bridge is not de-
signedfor operation in an air plenuriiable 4+3ists the environmental specifica-
tions of the bridge.

CAUTION

The ambient air temperature at the bridge air intake
mustnot exceed 50C (122 F).

Table 4£5: Environmental Specifications

Parameter Value

Operating Environment:

Temperature (at sea level)* 5° Cto 50° C (41° Fto 122° F)
Relative humidity 10% to 95% (non-condensing)
Wet-bulb temperature 32° C (90° F) maximum
Altitude Sea level to 2.4 km (8000 ft)
Inlet air temperature 50° C (122° F) maximum

Non-Operating Environment:

Temperature —40° C (-40° F) to 66° C (151° F)
Relative humidity 10% to 95% (non-condensing)
Altitude Sea level to 9.1 km (30,000 ft)

*Reduce the maximum operating ambient temperature by 1.8° C per 1000 meters
(1.0° F per 1000 ft) for operation at high-altitude sites.
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4.4.4 Cabling Specifications

Table 4x8ists some of the specifications for the power cable, IEEE 802.3/Ethernet
cable,and FDDI cable.

Table 4£6: Cable Specifications

ltem Value
Power:
AC power cord length U.S. -- 1.83m(6ft)

Others -- 2.5 m (8.2 ft)

|IEEE 802.3/Ethernet AUI Interface:

Transceiver cable length 50 m (164 ft) maximum

IEEE 802.3/Ethernet ThinWire Interface:

ThinWire cable length 185 m (606 ft) maximum

Recommended Multimode Fiber Interface Cable:

Cable length 2 km (6561 ft) maximum

Nominal core diameter 62.5+ 3.0 um

Cladding diameter 125.0+ 2.0 pm

Numerical aperture 0.275+0.015

Modal bandwidth minimum 500 MHz* km @ 1300 nm, 160 MHz* km @ 850 nm

Maximum attenuation rate 1.5 dB/km @ 1300 nm, 3.5 dB/km @ 850 nm

Power budget 11.0 dB @ 1300 nm (for FDDI), varies by product
@ 850 nm

Fiber optic connector types Approved MIC plug types A, B, and S; maximum

attenuation is 1.0 dB
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Table 416 (Cont): Cable Specifications

ltem Value

Alternate Multimode Fiber Interface Cable:

100/140 50/125
Cable length 2 km (6561 ft) maximum 2 km (6561 ft) maximum
Nominal core diameter 100 pm* ¢ 4.0 pm 50 um*t 3.0 um
Cladding diameter 140 pm*t 6.0 pm 125 pm*t 2.0 pm
Optical wavelength 1300 nm 1300 nm
Numerical aperture 0.2901 0.015 0.200t 0.015
Modal bandwidth minimum 500 MHz* km @ 1300 nm 500 MHz* km @ 1300 nm
Power budget for FDDI 11.0dB 6.0dB
Maximum distance 1.6 km (.96 mi) 2 km (1.2 mi)

(*Power budget contingent on core and cladding tolerances)

Recommended Single-mode Fiber Interface Cable:

Cable length 40 km (24.8 miles) maximum
Mode field diameter 8.2 ymto 10.5 pm

Cladding diameter 125 pum (+ 2.0 pUm)

Fiber cladding noncircularity 2% maximum

Core to cladding concentricity error 1 pm maximum

Nominal operating wavelength 1300 nm

Fiber cutoff wavelength 1270 nm maximum

Zero dispersion wavelength 1300 to 1322 nm

Zero dispersion slope 0.095 ps/(nm2km) maximum

Optical power attenuation <0.40 dB per km at 1310 nm
Minimum power budget 22 dB at 1300 nm

Minimum required loss 12 dB at 1300 nm

Fiber optic connector types Approved FC/PC plug types
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A

Configuration Guidelines

This section presents general guidelines for installing a DECbridgernioit trou-
bleshootingconfiguration problems.

A.1 General Guidelines

Ensurethat the extended LANs connected to the IEEE 802.3/Ethernet ports
are properly configured for IEEE 802.1d and LAN Bridge 100 spanning tree
loop detection modes. This is especially important in networks that contain
bridges that are not manufactured by Digital Equipment Corporation. Refer to
theBridge and Extended LAN Reference guide for further information.

Bridges are used to interconnect single-LAN segments into an extended
LAN. Each bridge starts a new single-LAN segment. The extended LAN can
have a maximum of seven levels of bridges.

A.2 Bridge-to-FDDI Guidelines

A SAS bridgecan only be connected to the FDDI dual ring network through

a concentratoiPort 1 of a SAS bridge is an S port. Although an S port can be
legally connected to any type of FDDI port (A, B, M, or S), it is recom-
mended that Port 1 be connected to an M port on the DECconcentrator 500 (if
one is available). The connection is made through a fiber optic cable that
meets the specifications described in Chapter 4.



Port 1 of a DAS bridge has an A and a B connector that allows the bridge to

be connected directly to the FDDI network. Port 1 (A) connects to the incom-
ing Primary ring and the outgoing Secondary ring of the FDDI dual ring. Port
1 (B) connects to the outgoing Primary ring and the incoming Secondary ring
of the FDDI dual ring.

Bridge-to-FDDI connections can be either multimode or single-mode, de-
pending on the model. The maximum cable length for multimode connections
is 2 kilometers (6561 feet). The maximum cable length for single-mode con-
nections is 40 kilometers (24.8 miles). If the connection is made through a
patch panel, the total cable length must not exceed this maximum length.
Single-mode connections must have a minimum optical power loss of 12 dB.

For additional information and guidelines on fiber optic cable plants, refer to
the DECconnect System Fiber Optic Installation guide andDECconnect Sys-
tem Fiber Optic Planning and Configuration guide.

A.3 Bridge-to-802.3/Ethernet Guidelines

DECbridge500 series units can be connected toEdtE 802.3/Ethernet network
througheither an AUl interface or a Thin¥® interface. DECbridge 600 serigsits
can be connected to three individual IEEE 802.3/Ethernet netwedments
throughthree separate AUl interfaces.

A.3.1 AUI Interface

The following rules and guidelines are for connecting the bridge to an IEEE
802.3/Ethernenetwork via the AUI interface:

If the bridge connects to an IEEE 802.3 transceiver such as the H4005 or to a
DESTA, the transceiver cable must be an IEEE 802.3-compliant transceiver
cable (BNE3H/K/L/M or BNE4C/D).

If the bridge connects to a non-IEEE 802.3 transceiver such as the H4000, the
transceiver cable can be either Ethernet or IEEE 802.3 compliant.

IEEE 802.3 transceiver cables and Ethernet transceiver cables cannot be in-
terconnected.
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* Maximum length of the transceiver cable cannot exceed 50 meters (164 feet).
This maximum length can be decreased due tmthenal cabling equivalen-
cy of a device (such as a DELNI) that is connected between the bridge and
the transceiveror due to the use of anfigk transceiver cable. The cabling
equivalency of such a device must be subtracted from the 50-meter (164-foot)
maximum. Note that the DECbridge 500/600 series does not have an internal
cabling equivalency

Cabling equivalency isa measure of theinternal timing delay of a device expressed
in meters of transceiver cable.

For example:

— If adevice has a 5-meter (16.4-foot) cabling equivalghey its maxi-
mum allowable transceiver cable length is 50 meters (164 feet) minus 5
meters (16.4 feet) or 45 meters (148 feet).

— Office transceiver cable (BNE4x), due toits smaller diametehas a
signal loss that is four times that of the (BME®) transceiver cable. If
office transceiver cable is used, the maximum transceiver cable distance
must be divided by 4. Thus, the maximurfigaf transceiver cable length
allowed is 12.5 meters (41 feet).

If the configuration includes @eviceand the device has any internal cab-
ling equivalencythis should be subtracted from the 50-meter (164-foot)
maximum before dividing by 4. For example, if a device has a 10-meter
(32.8-foot) cabling equivalency and is attached to its transceiver using
office transceiver cable, then the maximum allowable transceiver length
is 50 meters (164 feet) minus 10 meters (32.8 feet) divided by 4. The
arithmetic result yields 10 meters (32.8 feet).

For device-specific information related to cabling equivalerefer to
the DECconnect System Planning and Configuration Guide.

* When connecting the bridge to a configuration that includes a DELNI, allow
5 meters (16.4 feet) cabling equivalency loss for the DELNI.
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A.3.2 ThinWire Interface

Thefollowing rulesand guidelines are for connecting a DECbridge 500/600 series
unit to an IEEE 802.3/Ethernet network via the Thir¥ihterface.

The maximum length for a continuous segn@nthinWire cable is 185 me-
ters (606.9 feet).

The minimum bend radius of Thin cable is 2 centimeters (.75 inches).

No more than 30 stations are allowed on a segment. The DEMPR, if confi-
gured, counts as one station. In a DECconnect configuration with faceplates
and satellite equipment rooms, only 28 stations are allowed.

No more than 60 male/female connector junctions are allowed on the seg-
ment.

The ThinWre cable must be properly terminated at both ends with 50-ohm
terminators. If a DEMPR is attached to one end of the cable, the DEMPR
provides the termination for that end; a terminator is still required for the oth-
er end.
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B

FDDI Connection Information

B.1 FDDI Connection Rules

TheFDDI connection rules are defined in Figure BEhe table defines which port
types(A, B, M, S) may be interconnected into legal topologies. In the fiJumis,
Node is the reference point faill connection decisions.

Figure B+1: FDDI Connection Rules Matrix

This Node
PHY port A B M S
A No Rule 1 Yes Yes
Other B Rule 2 No Yes Yes
Node
Yes
M Rule 3 Note 1 No Yes
S Yes Yes Yes Yes
Yes = Accepts this connection
No = Does not accept this connection
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B-2

Rule 1:

Rule 2:

Rule 3:

Note 1:

Note 2:

PHY B of This Node accepts connection to PHY A of Other Node if:
e PHY A of This Node is not connected, or

« PHY A of This Node is connected to PHY B or PHY S of another node.

PHY A of This Node accepts connection to PHY B of Other Node if:
« PHY B of This Node is not connected, or

« PHY B of This Node is connected to PHY A or PHY S of another node.

See also Note 2.

PHY A of This Node accepts the connection to PHY MDdtier Node if:
« PHY B of This Node is not connected, or

« PHY B of This Node is connected to PHY A or PHY S of another node.

See also Note 2.

Backup tree connection (dual homing)

The connectiorof PHY B of This Node to PHY M of Other Node always takes precedence
overthe connection of PHY A of This Node to PHY M of anothede.

Whena connection between PHY A of This Node and a PHY M or PHY B of another node
exists,it is disabled when PHY B of This Node connects to PHY M of Other Node.

If the connection breaks between PHY B of This Node and PHY M of Ndus, the con-
nectionis reestablished between PHY A of This Node and PHof Bhother node.

Tree connections are preferred over dual ring connections

Treeconnections are preferred over dual ring connections when only oneaufrinections
maybeaccepted.

Theconnectiorof PHY A or B of This Node to PHY M of Other Node always takes prece-
denceover the connectioaf the remaining PHY (A or B) of This Node to PHY A or PHY
B of another node.

Theconnection is disabled between teenaining PHY (A or B) of This Node and PHY A
or PHY B of another node when PHY A or PHYoBT his Node connects to PHY M of Other
Node.
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B.2 FDDI Connector Keying
The DECbridge 500/600 series uses the following FDDI connector types:

* Media Interface Connectors (MIC) for multimode type connections
* FC/PC for single-mode type connections

TheMICs are designed to align the fiber cable properly with the transmit and receive
opticsD that is, they are keyed and must be aligned propB#®sS versions of the
bridgeuseMIC A and MIC B type connectors to connect the bridge to the dual ring.
SASversions of the bridgese a single MIC S connector to connect to a concentrator
(seeFigure Bx2.

Figure B£2: FDDI Connector Keying
A ? B q M T S T
g i S i o [ B4

Connector keying:

MIC A Primary in/secondary out-DAS A port
MIC B Primary out/secondary in—DAS B port
MIC M Concentrator M port

MIC S SAS S port

LKG-5072-90I

The position of the keyway on the MIC plug determines the type of receptacle to
whichit connects. A MIC S plug fits all receptacles. The other Bll(gs and recep-
tacles(type A and B) must match for progastallation.

The FC/PC single-mode connectors are not keyed but are identified by transmit
(@ ) and receive t® ) icons.
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C

Related Documents

Additional information relating to problem-solving the DECbridge 500/660es
canbe found in the following documents. Ordering information is provided at the
backof this manual.

* DECbridge 500/600 Series Installation and Upgrade (Order No. EK-DEFEB-IN)

Explains how to install the DECbridge 500/600 series units, hawrity
their operation once installed, and how to upgrade from one model to another

* FDDI System Level Description (Order No. EK-DFSLD-SD)

Describes Digita$ Fiber Distributed Data Interface (FDDI), how it works,

and the role of the individual FDDI components. This guide also discusses
Digital's approach to network management and the facilities provided by net-
work management software.

* Bridge and Extended LAN Reference (Order No. EK-DEBAM-HR)

Describes how bridges are used to createndedocal area networks

(LANS). Includes information on LAN interconnections, overall bridge oper-
ation, spanning tree, bridge management, and possible solutions to bridge-re-
lated problems in a network.

* DECconcentrator 500 Installation (Order No. EK-DEFCN-IN)

Explains how to install a DECconcentrator 500 unit and how to check its in-
stallation and operational status.



DECconcentrator 500 Problem Solving (Order No. EK-DEFCN-PS)

Explains how to troubleshoot and service the DECconcentrator 500 unit. In-
cludes a product overviewroblem-solving methods, and removal and re-
placement procedures for field-replaceable units (FRUS).

DECconnect System Fiber Optic Planning and Configuration
(Order No. EK-DECSY-P)

Provides an overview of Digital'structured wiring network along with
guidelines for planning, configuring, and designing fiber optic subsystems
within the network.

DECconnect System Fiber Optic Installation (Order No. EK-DECSYI)

Contains guidelines for installing fiber optic cables and pasgjugomenin
a DECconnect System fiber optic structured-wiring network, along with test
procedures for certifying the installation.

DECconnect System Planning and Configuration (Order No.
EK-DECSY-CG)

Contains planning requirements and guidelines for configuring DECconnect
System networks and other networks that use DECconnect System products.

DECconnect System Facilities Cabling Installation (Order No.
EK-DECSY-FC)

Provides procedures for propemhstalling Ethernet coaxial cables,
twisted-pair cables, andThink¥ cables within a DECconnect System site.

DECedms Use (Order No.AA-PAK2A-TE)

Describedhow to use DECelms (Digital ExtendeAN Management Soft-
ware) to configure, manage, and monitor the DECbridge 500, DECconcentra-
tor 500, and all Digital LAN Bridge products.

DECmcc Bridge Access Module Use (Order No. AA-PD1BC-TE)

Describes how to use the DECmcc (Digital Management Control Center)
Bridge Access Module to manage bridges.
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