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This manual dascribes hardware logic, diagnostic firmware and soliwars, and genaral
operafing pracedures. The manual is intendad for uge in training, in field service, and in
manulacturing. The isval of technical infomalion Fssumes previous iraining or expesiance
with Ethernet netwoIks.
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Preface

The LAN Hridge 106 Techmical Manual 18 a reference document that provides technical infosma-
tion on the LAN Bridge | 00 network bridge. This docoment provides an overview, instaliadon and
gperations inforoation, Pock-diagram fevel functional descriptions, and maintenance nforma-
tion on the LAN Bridge 1000,

This manudl is organized as foliows:

Chapter §

Provides a general bverview of the LAN Bridge 100, Configuration considerations
and EAN Bridge 100 speciffcanions are also incladed

Chapter 2 Provides inrtallation information for the LAN Gridge OO0

Chaptcr 3 Miscusses LAN Bridge 100 uperidng statcs and date stuciuees. Aleo desoribed are
various fealures provided by the LAN Bridge 100 such as loop detectlon and mes-
sape filtering.

Chapter 4 Provides block-level functional descriptions of the LAN Bridge 100 hardwoate cit-
L,

Chaprer 5 Pescribes the maintenance procedures for the LAN Beldge DG

appendic A Deflnes some teris nsed in the LAV Bridge {00 Technical Merrtad.

appendix B Descrlbes differences in vransmission characteristics anong thie various T¥pes of
fber wsect in fiber-ofatic cables.

Aetated Documeants

Additonal information ahout the LAN Bridge TH can be fownd In the following decumenis:

= Communications Options Minirefererce Marnped, Vol 4 {Order no. EX-CMIVE-RM)

»  DECeonnect System General Descripiion (Order no. ER-DECSY-GLY)

s PECcomRect Syitem Planming and Configuration Guide {Order no. FE-DLDCEY -CG}

s DNA Ethernet Node Product Architectural Specificanion (Order no. AA~X4404-TE}

Praface—1



Y LWNA Mainfenasce Operations Finetfomcl Spectffcalfon (Order no, AA-X436A-TH]
Vo LDECret Router Tnstallatiom Opereiions Manuad (Under o, AA—X0 19T
* DN Rowting Leler Frotctionad Specification (Oeder 10, AA-X4354-TK) —

v Liberncl Commmunicatiins Sorver PIRCRer Raptor Softare Instaflation urde
(Order @0, AA-XO19B-THK) -

v Htbernet Travnsceiver Tester User's Cuide 1Oeder 1o, EK-ETHTT-0G)
*  Held Maitendnce Pring Sot {Order oo, MP-01785-01)

*  Cutde fo Nedworking on VALAVMY (©rder no, AA-TS512A-TE)

o VAN Bricdpe U0 Instaflation User s Gudde (Order oo, EK-DEBET -7
*  LAN Traffic Menitor Fstallation Guwide (Order no. AA-TP1 54--TF)

*  LAN Traffic Mositor User's Guide (Order no, AA-JP16A-TE)

*  LAN Traffic Monitor Identification €ard {Order 0o, EK-LANTM-1C) -
*  Remote Bridie Managemant Sojlwere Gifde (Ordoer no. AA-FYD3A-TI)

* Afteructor Instafigiion end Configuration Reference Card {(Onder 0o, LE-DEFCE-RC)

—
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introduction

1.1 Introduction ta the LAN Bridge 100 Uniy

The introdocdon of Ehwerner snd IEEE 802 4% local arca nerworks (LANs) has eedwced the cost and
ficteased the capabibity of networking. This improvement has resolied in 2o increased demand for
netwerking, To accommodate the inceeased demand, larger amd denser neiworks are heing cre-
ateed. Howover, a5 networks approach the design limitations of single-LAN welaology, theic per-
[ormance may be degradied by the Bodations.

‘Thie LAN Bridge |00 unit minimizes many 5lngl'r.-mh: timitations by creatag a Righ-speed, logical
ink Betwecn two LANS. Networks that are joined by bridges are called extended TANS. Note thu
each lodividoal LAN can he of maxinrdd configeration in tetms of length, aumber of stations, and

ather speciflcations,

The LANS that make up this extended network can be either FEEEE 302 3-type or Rrthomet-type
buseband or broadband, The (AN Bridge 100 woit provides this logical extension withont creaning
4 hottlencck tn vhe erwork. :

The LAN Bridge 106 unif dvruumically lesrs the locations and stetion addressces of nodes for each
ol the networks that are conaecled 10 the bridge. This kearning capability enabples the LAN Bridge
1M} waitid to forward packets selectively, ased on their destiragion addocises. In this way, the
brides can create zn extended LAN that bas the fallowing advantages:

»  More stations — Fach LAN can seifl support ite maximuom number of stations inchiding the
brivdge. However, the beidge is trpnsparent to the stations; so the 1wo LANS appear as one larger,
cxtendod TAN to abl uwsers.

*  Larger network — Fach LAY can still suppoct the nuisitnuent longth fora LAN, hut the extended
LAN can be inwch bosger,

s Reduced tezffic -~ The bridge Frwands onby 1oniocal raffic. Thos, if a large LAN i3 broken into
ceveral smaller TANs, the traffic on sy o0nc of these smaller LANs may b grearly redoecd.

1-1
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1.1.1 Exiended Networks

Figurc 1-1 shows an example of in extended nerwock that uses 3 LAN Brdge 100wnie. i Lese taa
nerworks were juined with 2 repeater instead of 2 beddge, ail packets that Origitnate of ooe of the
nerwoihs woold also appeae on die other nepwork, The LAN Bridee 100 unit filicrs packets su that
only those packets desrined for A sLation en the opposite noowork se forsanded, Tackets destined
fore stations on the same nerwork are filtered. This does oot mean Al all repeaters shothd or can be
replaced by bridges. The two dovices ae functionzfly ifferci, 2nd a careful evaluation of Lhe net-
work coquiterments is needed 10 deterinine which devios 13 more approprizee in & RiveT SMALIOLI.

ETHERMET OR
BaE.E LAN

ETHERNET OR 502.3 LAM

Lwis o2

Figure 1-1: LAN Extended by Means of a LAN Bridge 100 Unit

The Ethernel-tvpe andfor TREE 802.3.1ype networks thar a beidge can coonect can be two
maxinyn-fengih broadhuand, twa baschand (each with the maxiouno nember of seztions), or oae
of epch, The LAN Bridyge 100 nolt can connect the twa Bthernet- 0y pe LANS s Lhat thev appearas a
siagle exiended LAN. This allows a toglcal cxiersion of an Btheroer LAN Beyound the nommal Imit-
tions of ZHO0 meters for baseband or 3800 merers for broadband Frherner {sec Flgure 1-2). Broad-
it und haseband Ethernet nerworks are each hwited o 1024 stations; however, LAN Bricdpe 100
unils can orercome this liadtation by joining two or more LANS together, therehy creating an
extonded LAN.

1-2 LAN Bridge: 100 Technical Mar ual
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 The 2600 meter (57 34008 maximem distanee betweas any bro nodes ig tha
surn ot twg SO-metar (1641004 Panscewer cables, theea SO0-metar 1640-foat
coaxial ceble segments, four SG-meater (164-I00d) fransceiver cablas conrestad
to repeaters, and 100) meters (3230 faotk oF point- K-poirt link.

LB -OTZY

Figure 1-2: Sevaral LANz Connected with LAN Bridge 100 Uinits

1.1.2 Transparent ﬂ'pgrmiun

Aricye operation is ransparent 10 other seadons on fhe LAN, and no special softweare is eguired on
arey sbatiom ualess he LAN Bridge 100 nnit is configunred to operate asa LAN TralTic Mondtor fmore
information on the LT fesiare is provided in the following secrions). Renroic Sridge Managemont
Softerare (RBMS) is available for YMS hosts. RBMS allows you fo obsecys and contral any
LAN Bridge 100 unit n the network.
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1.1.3 LAN Bridge 100 to Network Connections

The LAN Bridge 100 unit connects o the nerwork throwgh @ trassceiver cable and onie of the fol-
I ing devices;

* L4000 Frherncy irnsceiver (hasehoand)
*  DELKI local nerwock dalerconnect

*  DECON brogadband nocden

*  DESTA RErhoraci TEEL S502.% transceiver

The LAN Biridge 100 wndt can he either a focal bridge oF 1 remoie bridge. The local hridee 4 con-
necked to o TANS through tmosceiver cables, The remote bddge is connecied 10 one LAN
thirough a fransceiver cable and o either another romole beidpe or o remote repeater over a filber-
optic nk. Romote beidges can be wied when the distanoe beoween LA Ns is more fhan 100 melers or
where sdverse environmenial conditions exist.

The LAN Bridge 100 unit operates at the Dara Link Ly er of the 150 model and thevefore is transpa-
il ty protoecely ahove this laver. There are no jomper or swilch setings reguired w0 make (he
Lichdge comnputibie writh either 802 3-type or Bthernet-1epe LANs.

1.2 LAN Bridge 100 Functicnal Description

The LAN Hridge (0 unil provides o logical link between 1wo LANS and excends fhe range of (e
LAN. Tl LAN Hridge 1) unlt actgally iminimizes many of the Umitgons of conventionat LAN sys-
Less andd provides the Following sdvaniages:

*  The LAN Bridge 1) unit selectively forwards or filiers fddisregards ) packets based o the desti-
mativd address conlained in each packe!.

A dysamic address-learning capability eaables the LAN Bricdge 100 unir to acquire a working
Lnowledge of 3¢ networh contiguration, By storlng source addresses from reccived packets,
the hoidge learns which porr (e A or B of the bridec) 35 associated with each active staton on
the extended noerwork.

Once thee LAN Bridpge TR undt hews ikt 2 darabase of sttion Wecarinns, the bridge selectively
forwards packers buged on the destination address, Uhis minimizes rerwork congestion by
weeping locad weaffic bocal sod allows fiterally thouzands of stations o be connected w the
earertled nerwork,

* The LAN Bridge 100 unit functions at the Dars Link layer and is protocol independent. Chis
allows Aon-Trigital Edheonel LANs w be included in the extended LANs. Typical prolocols
wiclude DECnet, Xeros Neiwork Systern (XNS], Transmisslon Comrol Protocol {TCPInterner
Protocol), Local Ared Transpoet (LAT), of any protocols based on Bihicrnct or on IEEE 8023
seandrds,

* Fhe LAN Bridge 100 nnil bas an automatic backup feapore tha s based on its abilicy (o leaon the
locations of other heldges in the extended network. When hridges arc contigured in a loap, ane
of rhe: bridges sutomarically engers 2 BACKUF state. Thus che dat Hnk foop is broken and the
BACKUF LAN Beldge 10O anit serves o5 a warm stapdby. This enhances nergrork availabilicy .

1-4 LAN Bridge 10¢ Techmical Manual
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*  The LAN Traffic Mondior funclion s optional software available fof wse with LAN Bridge 100
units at ROM ECO Revision Lovel B, or later. This optienal featnre allows dae LAN Bridge 100
umit tor be used as 4 base from which 1o garther fraffic data in the form of cownters, aad poriodi-
cably forward them wo a VAKVMS systeen for compilstion atd analysis, More inkoreniation on
thix epiiooa] Featuee is provided i Section 1.2.4.

= Cquionzt Remole Bridge Management Software (RBMS) allows selwork operatoes (o monior
and comtrol iwdivideat bridges in the exoended netwrork” By asing RBME 10 change bridge
parameters oF to load a forwarding databpse over the network, ofetators can conten] the
extended network bettet,

1.2.1 Product Versions and Designations

There ate two veraions of the LAN Bridge 100 unit; the ocal bridge version sid the cemotc beldge
version. Table 1-1 describes the two versions, Both vorsions are shown in Bigore 1-3.

Tabla 1-1: Versions of the LAN Bridge 120 Undit

Yergion Daseriplion

Lacal Bridge The iocal hrides connects LA sepmrred by 100 merers (324 feor) o boss. The
dlistance Brom the bolder oo cither LAN cannol cxceed the maximum allowabic
rramsoeiver cable leoprh of 30 medess (164 feedk.

Remute Tridg: Fhe remote bridge connects LANS separared by mork: thah 16080 stiets (325 feet)
or where Fiber-apiric cable capabilities are neededd.

A tiher ogeic cable s nsed elther o commcet 1% reaode bridpes or to coaect i
reane b hebdge and 2 emaore epeater.

The fiber-optic cable can e ap m 3000 meters (9840 feed) an fength when
comnedringe foo retnobe Beidges or up o D300 merers (4921 fecr) when connecr-
ing a emote tridpe and A pemoLe TepEArer.

Intraduction - : 1-5




RECENVE TRAMSMIT
SYMBEOL SYMBOA,
il
-/
FIBER-DPTIC
QUTPUT
FIBER-DPTI:
INFUT

COMNTROLS, CONNECTORS, AND:

INDHCATORS ARE SIMILAR TD _—
THOSEE QF THE LOCAL BRIDGE

EXCEFTTHAT PORTAIS A

FIBER-QPTIC LINK INTERFACE. -

LAM BRIDGE 100
(AEMOTE BRIDGE)

LAN BRIGGE 100
(LOCAL BRIDGE)

Figure 1-3: Local and Remate Yersions of the LAN Bridge 100 Unit
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Theee are four model desigoations of the LAN Beidge 100 unit, as shown in Table 1-Z. Note that the
oty difference hetween 1.5, and Buropean versions is the procitct fabeltng and the voliage selec-
eon switch sefting.

Table 1-2: LAN Bridge 100 Product Designations

Product
Mocet Version Fowar Reguirsments Lahsaling
DERET. AL Local Bridge 1241 Vae Mostinal Lk
FBHE Yag wr 132 Yac)
LEBET-AR Tooni Briclge 240 Ve Nomeinal Mon-[7.5,
L1706 Vac m 303 Vac)
DR Hemuele Bridge 126 vic Neornlnal TI.8.
(BE Ve w 132 Vac)
DERET-RIT Fuichuted Rewoee 2 Yisc Norninal LA
TS (B8 Yac o 132 hac)
DEBET-HD  Remore Fridge 240 Vi Nominit MLl 5
{76 ¥ac tw 264 ¥
DERET-H] Extended Remote 240 vac NMomdnal Mom-17.5.

Aridpe 170 Ve w250 Yac)

1.2.2 LAN Bridge 100 Packaging

The LAN Dticdee L0 usdt s hionsed in 2 plasde enclosone and is ready for mable-top Instatlation. The
plastic enclosure is castly removed to allow For eack or wall mounting,. An oprional wall-mounting
it fpart number HO39) is wvattable that sllows moumting the bridge to 2 wall of parcition while icix
stil] in ity plustic cnclosune. The LAN Bridge 100 unit contains its gwn power supply and o linngs
Eitns.

Figures 1-4 and 1-5 show the LAN Briclge 100 vndt with and withoot 10 plastic enclosore.

LAN BRIDGE 100
ILOGAL BAIDGE)

Lr-dafr

Figura 1-4: LAN Bridga 100 Unil with Plastlc Enclosure

intreduction : -7



LAN BRIDGE 1068 -
{REMOTE BRIDGE] :

Figura1-5: LAN Bridge 100 Linlt with Plastic Encloaure Removad

1.2.3 LAN Bridge 100 Controls, Status LEDs, and Connectors

Albthe controls, states LEDs, and conpectors ame ovated on the 1402 panci of the LAN Bridge g
unid, The 'O pateel of 2 local bridge is shown io Figuee 1-6, the 20 panel of 2 remonc bridpe, in
Figare 1-7, Tables 1-3 through |-G deseribe the comieols, sidias LEDs, and connccions availalle on
the Iocal and rernote bridges.

1.8 LAM Bridge 100 Technical Manual
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STATUS LEDS SWITCHES
N LIRE SELF-TESTOK

ACTIVITY DG OK PORTE ﬁ H H ﬁgg %

PORTA ACTIVITY RN
S 1 {T) 8%’ -
EMTEHES
QOO00 e

Z= PORT & MICESS

. 4= A0FT BACCESY ’
p— . Do CHZWTALIME - DA CoRIE |
. & R A
5 LI - TIFF

ri

_-. MH&N = 013

————— R i) VOV TAGE SELECT
1AL (= AT INPUT
IRCLAT BREAKER

POAT B COMMECTOR
FORT A CONNECTOR

Figure 1-6: Locsl LAN Bridge 100 Controls, Status LEDs, and Connectors (Switchas 3hawn
in the Default Powition)
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HECEIVE TRANSMIT
SYMBOL _ BYMBOL

FIBER-OFTIC
OUTRPUT

FIBER-C:PTIC
INPUT

CONTRON.S, CONNECTORS, AND
INDICATORS ARE SIMILAR TO
THOSE OF THE LOCAL BRIDGE
(SEE FIGURE A-1}, EXCEFRT
THATFORT A 13 A FIBER-DFTIC
LIMNK INTERFACE.

Lika =037

Figure 1-7: Remots LAN Bridge 100 Controls, Status LEDs, and Connectars
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Tabie 1-3: LAN Bridge 100 Corirols

Contrd
Yoltape Select Swinch

Circuik Breaker

Dridge Switcins

Descripthon

I1he voltape seiect switch i ased w0 sel e hridge opuc voloage to (e range
requitred for nperation in wour couniry. This switch was Factory set for che cur-
Foct power sosece for vour contitcy, Ui nos change this sorlich settingz ualess you
ave sure that the switch settiog is incottect (@ec ynur clecirician iF you are o
furch. Chaprer 2, Section 2.4 provides infomm tion for chang:ng tee bridge input
yotigee Aetelog, §F necessary.

Thwe rcircoit keeaker provides overcurent priaccena for che boldge. IF an
oweqoereent condition causes the cirowt broaker 1o teip, the white coacer portion
of the clrcuit breaker pops out as 2 visual isdication, aad tee poswer 18 cut off from
ihe heidge. The cirouit breaker ca e tosel by preasing i the white center por-
e nf che cleolt breaker,

These swicches controd the LAN Bridge 1040 fonciions, Bxch swlteh s descobed in
Table T4,

Table 1-4: LAN Bridge 100 Switches

Swhch

Number Hame

i 1.
LU O B

2 KYRAM
Ruser

3 Pl &
ACCess

[Tatizas Flwelg

O {Dorari) OFF (U}

[he beidpe Loops seif-nest Hreidge tuns Aetf1est oooe on pU s ciap of
codrtdmtonEly akter poweeTu, . PoaeL.

Lnopbrack terminaters st

b imsradfed For this ess,

"T'htis switch posirion is kor
mea it crmring And Ficld
SeTvivy wsg only,

Wi AN eoacEs L FACTidy Provents MVEAM from vCacTing oo Tactory
defrubl acteings when the default sortings when the bridpe s pow-
Tkl & powared un. : eredd up, Thiv setting ahoold T used 14 pre-
MY RAM Reser remarves gl vert the loas of poeameters seored b
bridee maoagement REMS, during 2 poweer fallure.
coaflairation changes.

Stations am the: LAN Seations < the LAN connected ta port A
connected fo port A dha that have hridge managemene cadiabyeli tics
have bridgs: managoinone can sead but camot w rite. bradge fanage-
capahititics are lowod . MEnT paraime T,

tor peasd and wekee

(inradify ) bridge manmpe-
I Pardimeters.

If 2 Iaak hose pesidies o port
A the switch s beae G
dlomreling [feading

sl TW TR




Tablz 1-4 {Cont.}: LAN Bridge 100 Switches

Bwikch
Mumber

4 rarl. B
Ao

Mame O {Brown)

Starions onthe AN
conpected so w1 Hocha Beaye
bridpe mannpe reei
canahllities are allrmaed

fo reed il weolte Gwodify)
bridpe munagemicni
pACERmeters.

IC @ lowe hast resides on
nore B, the swich muse
bsc: canw Hpr alpoen, line

ey Lfirlg soltwrnre.

hywrg-Line
Lozd Enahle

Coonfigotes 11 gmir Lo
ekl s i LAN Traliic
Mondior, Evaldes the unit
Lo dhirera-dimg 1o soitorane

(M ]

(RGCh ad L1 LEstener st searet

from a lead hasy, W e the

switch ds 01, the bridge does mot

Thrward packoas.

Applicable Pore A Access

o1 Poeg B Access S9Arch st e
4 50 Fhat che load host can wein:

to Bridge memory .
L] Mot Used

NOTES

T, ¥oucan chanpe the swicch sertings for port access while the bridge is operating,

OFF {Up)

Stations on the LAN eoiviveied to port B

thut have bridge managemer capabilities

aret aElowesd tor cead hor cSwwes woge -
bridge maEoarenwent parameieTs.

ConBgures it (o opeeTate as A bridpe.

EENME 2o orvertrinhe thee switch cunslng rhe
bridge o apeeiic as 3 LAN Tratfic Mooltoe.

However, the switch sertings for Loop Sell Test, NVRAM Reset and Dowi-Line

Lod Enalle are read only during power wp. Changing either of dese switcles

while the bridire is opersting has no effect an bridge operagion, To change either
of these switches, unphag the undt, change twe setdng, then plug the uanlt back m.

I~

Port A and FPort 8 Access switches can prevent bridpe management soflware

From changing any of the hridges nternal parameters. T securkiy is 4 comoen »t

the site, sct the bridpe's puramerers sl REMS and then disable onc or both

poicts by puiring one or both switches o the ap position. Bridge managemdi
sultware can all ecad the btidige's counters and ouher pasoaeters. Placing either
swilch in the down positlon caables bridye management sofi ware wiite docess —
FOOML STALCDS &i the LAN connccted o that port of the bridge, Normatly, both
= liches aee placed in the down position (o enwble bridge managemaent sofl wane

Write a0nees from stalions on eithor LAN,

112
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Table 1-&:

2 F T

Port A
Arctlviry

{-line

DCOK

webf-'I'esd
LIk

¥orl B
ATHviTR

LAN Bridge 100 Status LEDs
OM Bteady OFF
A musEAINE Iy ek tricsad: LrafTic an
beiny received et A
O [TALLSITIE b
oo Pt A

Uit ks con- Wb codaigaeryaf as 2
Figired sz bridg, 1he it iz an
bridgee, 15 fully 1 INTTULALLAE,
operarional, PRTFCHR W A HIH B,

e is forward-

ItNE GRS,

fateriat pose gy
supaply is

[T TR ETE
properky,

Pasaed self-pest.

A mcasepe 15
heing revelved
o [ anSnmitte
o1 part B.

BATKLP, o BROKEN
slait,

When cenfigoteel oy
am BT Eisierict, sl

L] tuest Bias nag Corn -
pleted derwn-bing boad-

i the LTM Lisigmgr
suftware ifnagse,
(Dowh-ling Muading
dvpicalby Lakds upr 16
o mipnes depend-
ing o0 Tetwork
traflic,]

lacernal poweer sopply
i o fnctionknge

Jreeerly.
Renniog seistest

Bdir messape toa b op
prert B

Blinking

tafroquemn Feessaeey ooe being recdived or
transnirted G poct A or the hrielgs: is checking
Foe ivops (sending Helln messyupes) about ooy
1 secomd.

Flashimg ew o cvery 2 spconds lodicaoes thar
cle load hesr successfolly domn-line loaded
the 1T Liscerer softweace Image.

Flaslting once ¢ach second indicates duat the
forid bose has stareed the LTM Lisiener faoc-
iinn.

Iotermvdd  povwer
properly.

5u11-p|]-' i ral !'lLﬂ{.llL‘tl!lil.‘lE

MYRAM Tglledd, which roquires replecensent.
Thds Failseee doed aoraffect normal opersclon. *

Toebroequeril messages trc helag recebred or
ternsinditeed om port B or the bridge is checking
Foor Lowwss fsendiag Hello peessages ) shout once
A second.

* NVHAM srores network podoters, patarneeees, anc addresses sed by REMS so char they are oot Jost in thee
cvent of 4 piverer Fallure, 16 the Seif-fost OFK LY is hiinkiog, vhe fanlt may be bypassesd b seting the RVEAM
Reser switch fswitch 2 on the 3O panel) i the down (0K posltion, and then turning the bridge powee off
and on. (Aee Chapter 5 for more itfosmaion on errableshaoting.d Note thar this caeses thee bridge to use
defanlt parumweter:,
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Table 1-8: LAN Bridge 106G Conneclors

Connector Degeription

AL Trpul This connactof ACeepIs ae input vologes of 1230 wr 240 Vo, deprending om the setting
of the vellage seleeiiom switeh yreter to Table A-10

Port'A Foe local bricges, chis 15din, leale, D-1vpe CORMECOOT 30030 4 WAANSosiver calile, A
sllde lateh is provvided {or loecking the wanscelver cakibc o place. The it by the fol-
lomine deflnliions.

1. Chassis ground

2. Collision pecicncs +
3%, Transmit + '
4. (rooand

= ecele +

v} + L& mnh redgin

-

N con e o
8. Ground
9. uotlizion proscrnce -
10, Frangmit -
1],  dimund

12, BRecelve -
13, + 1 2 viodte
14, Ground
15, Groond

For rerpote bridges, port A has ewo fber-opeic cormescion . The left-band connecrar
[rerarleesy =) iz for recelving optical dsia. 1lw right -haii) connector {macked — 15
Fot teanssiitiog opeleal data.

forL B Fot bzl and remore bridges. thls 15-pin, female, T byvps: connector accepts d trans-

corvel cahly. & slide fteh is provided For locking (he transeciver cable in place. The
|¥hns haye L sarse detinitions ax for port A (describod in fhis @ide ).

1.2.4 LAN Traffic Monflor (LTM} Gption

Tae LAN Tratfic Monteor (L 7M)Y 15 20 Etteeenet/TEER 8023 LAN maonitor that nses e EAN Bridge
1Nk unik 25 o hardware base, Fither version of the LAN Hridge 100 unjr {local or femone) supports
the LTM opticn. When the LAN Bridge 100 witiz is configured to operace a5 a LAN Teaffic Momitor,
bridpe operations are suspended wnei! e wie i recontigared for bridge opeearion. The
TAN Beldgc 100 bardware unit processes -i8-bit Etberner addeesses, md the LTM software calen-
lazes thestadistics, The statisties are peciodieally reported 1o @ Bost s yvstein that perfurms J_drlirlﬂ.n;ﬂ
data reductlon, such as averaging and pesk teaffic analysis. LTM has rwo components:

*  Fhe I'TM Listencr — & LAY Beddge 100 hardwoure wnit that is desen-liag loaded willy UM foeri-
turiey software. The TAN Bridge 100 firmwace must 1 ROM BOCO Reviston Lovel E or baler.

®  The LTM Lser Ingerface (UF) — remote applisition solivare chol is instsfled on any TFFECner
VAXAWMS syerem with an Ethernet controdler ang associatced driver.

For ture irformation abont the LAN Tralfic Monitor, refer to the LAN Teaffic Mositor Lier’s
Gride.
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1.2.5 LAHN Traffic Monltor Software
The hasic software required for installing and operating the EUM follows:
» LAY Pralffc Momitor distribution soltwave — installed on each LF"J Inmed host.

»  ECnet Plase 1V softerare, rutning on Y M3 Version 4.4 or lawer - fnstalied oo esch L1M load
Faewsit.

The distribution sofoware must be installed om 4 koad host thal rons EC et Plose IV sofeware and
that is connecied fo the smme extended TAN a5 the LTM Listener, Digieal recomeends lsstalliog fhe
L'I'M Listence sofrarare on a load host that is on the satae: LAN as the TTM Listenet. Doing so svolds
e possibillty of segmenting the load host froam the BT Lisrener dite tor a bridoe fadkarc, The distri-
buicky sofrwrare includes a0 LT Listener software iinage e that s down-line loaded (o the 1.7
Lislenee, AH softwrare st be instalied amd verified (wefore operating the LT

1.2.6 Remote Bridge Managemant Software (REMS)

Bemote Bridge Munagement Sofiwrare (RBMS) is an optional product available for ¥ M3 hosts. REMS
stgnificanely enhances fhe nerwork's operadon by allowing you e obserye and control Britlges it
the nerwork. KBMS allows you to:

s Updersiand and modify vour network topotogy by displaying and modifying the bridee for-
warding dalabasc,

*  Evuluale nerwork performance by displaying bridge coufibérs, starpg, and charscierisilcs,

*  Troubleshoot nerwork prolilems by upderstanding your network opology, disabling sclecred
hridges to segment your neiwork, and signafing seiecied bridges v men theit b Fe A self-test
dinptirsLics,

*  Save vonr configuracion datd in the bridge's nonvoladle RAM (N VERAM) s thxd 11 b5 e bost Jdar-
ing a powee Brlure. Chenges aec saved by bridge kardwane.

s Remorcly switch the LAN Bridge 100 unit beewoeen bridge usage and DLM Listener,

»  Remotcky determine whether the TAN Bridps 100 undl 1= opersting a3 a1 LT Listener or i
heddpc.

Vor s InFarmarion o RUMS, refer 1o the Kemole Bridge Managemens Soffteaie Guide.
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1.3 Conflguration Considerations : .

This section describes some confignration considerations thar apply o poplementing exteivdod
LANs with LAN Brldge 100 units. Refer to the DECounnect Planning and Crrfirerating ade —

(EK-DECSY-CG) for additionat informartion on LAN configuration,
LANs comnected by bridges appear as one extended LAN as far as darg o file is concerned.

Irulividual LANS thal are comnected by bridges can each be configured for up o the normad maai-
mum {or length, number of staons, and other specifications, For example, each Erhernel
ivtseband LAN can be up wo 2800 meters (9194 feel) in lengrh and have 1024 stations.

Extended LANs may consist of combinations of any of the fallowing TANS joined by brictges:

*  Erhernet bascband

*  Etherool broadband

* TEEE £02.3 basebund { Hhases)

*  ThinWirc Bthernet (10base2) .

Within these conflgurations, bridges may be connected to the nerwork theoush transceivers, Aoz
atively, remore bridges may be connected ditectly o other remote beidpes or remots FEpeaTees.
Also, a bridge mar be conmected ro 2 DELAL that may or w1y nod e conbected fo s tenoee oet-
work. Figure: J—B shows some of the possible configurations involving bridges.
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EXG=-DB57-87

Figura 1-8: LAN Bridge 100 Configurations
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1.3.1 #erformance Congiderations

A packer may have oo travel thircugh a number of Treidges before veae bing ids cestination. Mote that
increading the nuwmber of bridges o ehe data path canses corrcsponding incrcases in Lhe data path
defay, Thiz delay cowid Bave 4 negaive impact on nenwork porfesmance, cspeciaily wilks tiroe-
CrEficH protoeols oF wills interactive tasks such as characeer echolng for 0gcrs o ecminal servers.
A general mic for nereoris with typical deafFic lowding i thad performance may start o dopeade ifa
packet must travel through tnore chan seven bridees to get feom (05 souece station 4o s destination
staron,

1.3.2 Leop Considerations

When the LAN Bradge 100wl is turaed om, i execntes an internad self-tese, This tese fakes ahout 15
seconds. The hridge thon sponds aboot 30 seconds learning station addresses and communicating
with other hridges 10 the nerwork 1o doermine whether there are any loops (multiple paghs
hetwesn to of morc TAMNS,

Whee bridges in an extended TAN form a loop, 2 loop delection process determines ther one or
more of the eaped bridges enters the BACKLUP state, so that only one path exiss betwern any rwo
LA N ithe oo detection process s gesoribed 1o Chaprer 35,

If ann an-line hn:d-gt' failz. o backip beidge rabkes over and begine {orwarding packets. With REMS
subbware, hridges van be selectively placed to the BACKEP stute. 1o ihis way the most direct path
with the fewest namber of bridges can be provided fur ihe heaviest network traffic.

IF the bridge is in 2 loop with 2 eepeater. tie bridpe eotees the BACKLUP state. The bridge conrinucs
tir check the toop throogh 1he rojeeater about once a second. H the repester Fails, the bridge aupo-
matically takes ever and beghns forwaeding packers.

1.3.3 Local LAN Bridge 100 Considerations

‘The lircal LAN Briclge 100 wait (DEBET--AA or DUBLT-AB) commaerts bwo LANS thar are separated
by Less than 100 megers (328 feet). This distanee is made vp of e combined length of taen trans-
cuiver cables, each S0 merers (104 feer) in Jengli, Fgure T-4 shows 3 Lypical extended LAN config-
uration using 9 local TAN Bridge (00 wnir,
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Figure 1-9:
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1.32.4 Hemoie LAN Bridge 100 Congiderations

Twrox remote LAMN Bridge 100 vaits (DEBET-RO /R connece caw LANS (hat ure soepieaed b:r' up I
FEHME necers {{'-:':uﬂ{? feet) or two Extended Bemoce LAMN Beldge 100 yaies {DEBET-HFL/ L) vomne
two LANS reparited by up to 3000 meners (9840 foet)y in bengrh. The lengu of the fiber-opric link
jeriming the two remaie bridges can be up m 300 meiers (9840 feery in length,

The Ciber-optic link has all of the characteristios of 2 LAN excepr thal §1L has oo szations and its
lenprh canmot exceed 3000 meiers (48340 leet) . As such, the Fiber-optic Tink must e included in
the path cost of the exiended LAN (mone information on pach onst calenlation is provided in
Chaprer 30 The exoended LAN citmple sliwwn in Figure 1-10 is drawen oo show chat the fiber-
optic link berween the remote hridges is eguivalent o a LAN.

ECUIEYALENT DiaGRAM
EXTEMDED LAM EXAMPLE

LAN
Ha&om H400
DEBET-RLC /RO DEREFP—RA/RE
STATION - l
FIBER—OPTIC LINK ———————=
LEBET—RE /RD STATION DESET-RC/RD
H400 400 LAM

LNG-O7E-AT

Figure 1-18: Exampla Showing a Fibar-Optic Link as aLAN
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Figure 1— 11 shows soc of the possible edtended AN configaragions asing reifdee brriclges.

. H400 ey =
P T 50 my
(164 #t)
N DESET—RL /R
STAT
II_;-r—'FIBEF!wDF‘ﬂE LK
| P TO 2000 m (B562 f4)
DEBET—RE /RO
UP TO 50 m
{164 )
HAQDD B3 fHsocn | cn
e JF 705D
(E4 md
DEREP--RA /RB
STATICH
IBER—DETIC UMK
F UP IO 1500 m (4827 )
STATION
DEBEY—RC /RO
UP T S0 M —ce—
(164 m)
Hal HA0DG

L b D e— I

Figure 1-11: Extended LANs Uslng Remotes Bridges

1.3.4.1 Fiber-Dptic Cable Betweon LAM Bridge 100 Unifs — Tn a bridpe-to-bridpes omntigor-
tion. the dual-cable fiher-optic Hnk 1hat conneces the beidges does not alfect the calle configura-
tion guidellnes of either of the LANs connecred w0 the bridges. The erub-or-end light foss of the
cable moust mat exceed 12,5 doeckbels (dB) {or dhe DEBET-RU/RED and 16 decibels () for the
DEBET-TH R vorsions, repardless of the lengah. Phe type of oprical fiber wsed affeces (he lengels af
the cable. The loss budgel i3 based on Corning 1508, 1007140 opticad fibet with 2 handwidth of
S0 WHx fm measured an 820 nanomerers.

CAUTION

Fxoeeding the joss i may cause the bridge configunation o {ail {see Appendix B
forr bnformation on arcenoastioa bodgey aliocaion’.
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To achieve teag distuices, pasriculatly those more than 100 metory $ 32RO feet), installation of the
fibet-upiic cable must be carefilly planned. The e and gualicy of the cable’s optical fiber. the
Cable repair straicpy , and the cabkc's wtal end-ro-cd et o are of RICAL Iortanee o suecessfuf
Treiddgre instalbagion. —_

The eodg-to-end cabie light Ioss dopends on the qualiiy of the fiber, the fumnber znd qpenalily of
splices requincd for instatiatkon, aod Lthe numher and qQuility of the connociors wsed.

The cable cepair strategy affects the rdged in that cable repaie tepicatiy consists of replacing a
secilon of cabli This requives two splices. Ui repaired Lok gst remain nadee e eud-to-end
Hght loss Ludget. IF e inicisd insexllsvion uses the =nrine loss budget, @ repale would nor be
possitie, Therelore, pfan for a minimirm of twa splices (abouwl 9.5 A6 Eor cach apabice ).

For longor cabie runs ar for instaltsticons requdtiog more spllces, roquest @ lewer-koss fiber-optic
cable trom yours cable vendnr. For information on measuring light 1oss through a tiher-optic link,
refer to Appendix 19

1.3.4.2 LAN Bridge 100 ko Repeater Consferations — When 2 remole Bridee is connected wo

i PRI PCprodier, the fiber-optic cuble can be up o 1300 meters (5920 foel) fomyg. When g remone

bridge is connecied o o remole repeater, the kengtly of te fiber-apric cable 1s comsidered parr of vhe o
leagth of that LAN (see Figure 1-12). Therefare, the distince berween the bridge andt the Farthesd

crvel sEaciom on the LAN cannor exoced 2900 meters ¢0184 feet),

Tive 2HG0-meter {3 164-fon) distance between any 1w statkons oma typical Btherne: LA N is made
trr ot chies fol o dig:

* Pwo Sh-meter (Lod-foot) cransceiver cables feonnecting the frihest end stalions)
*  Three SG0-meter (T840 oot cnaxial cable sepments
*  TFonr SU-mmeter (104 feol) tratsceives cobics {contected 1o repraTCes

* DODO maeeers {3280 foct) of point-to-palat Aberwptic link -
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ARGADBAND TAP

|EEE 8023 BASEBAND

o i [
[CéN BRIDGE 100] [CAnerinGE_1oc]

ETHERHET BASEBAMD

s (] e T M T o 201

[LAH BRIDSE w00}

FIBER—OPTIC | FERECR—OPTIC
LK

fLAM BREOGE 100]

ETHERMET BASERAND [EEE 832.3 SASEHAND

Li-CAsT—ET
PRELMRLTT

Figure 1-12: Ramnts Bridge te Repaater Contiguration
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t.4  LAN TraHic Monitor Configurations

The tollowing sections describe several wiys for confipudng the LAY Bridee 10 hardwees it 1s
an ETM Listonet unit. For morc informarion shout e LAN Traffic Monitor. refer to the FAA
Froeffic Mosdlor Lser's Guide,

1.4.1  Singie Pori Configuration with Loophaek Conneclor installed

An showen i Figuee 1-- 13, the LTM Listener alwavs monitors Bthernet 2 and scids statistics o e
wser interface on Ltherner 20 The LTM Listener can seod stagistios to g veser lorceface un Btherner 1
als, as long as the LAN Bridge 100 unit cunmects the 1o Cllternets. Mote that port B s a loophack
connecdaor ing Mlod and ie not in operation.

KOTE

The EAN Bricme L4k unic fads self-test if an nossced povt is left disconneered uoless
the: nused port is the fiher-optic poet used with the gamote version (DEBET-RCF
RT¥). An Erheetret ioophack commector {shipped with the enit) moast be connected to
the anused transceiver port, Do NOVT install a fiber-optic loopback conneotor 1o an
unused Aber-optic port. A fiber-optic touphack canses the beidpe ta falt the [ eE-
up sclf-1est.

ETHERMET 1 .
| = ity ST il %ﬂ ’

FORT A
LAM BRIDGE 1]
FORT B

_ ETHERNET 2

PORT A .
' Tht LISTENER VAX AME

{LTH USER
ff’bJP”RT . INTERFACE)
LOOPBACK

CONKEC TOR 15— omaa—g7

Figura 1-13: LTM Single Part Configuration
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1.4.2 Oual Port Connactions Between Two Ethernets

As shorerty in Figare =14, the LTM Listener is connected (0 1wa completely sepataec Fthernets. in
this case. (he TAN Traific Monitor can momnicor either Etherner 1 or 2 bat must report o dre R1M
wsir interface on Prthernet 1.

VA SYMS
{LTM™ LSER
INTERFACE)
ETHERMET 1
”—-—.-ED‘?T i HADAE0 juieibreatarairmner
PORT A
LT LISTEMER
PORT B
ETHERMET 2
Wﬂ- _m
WG BB T

Figure 1-14: LTM Connected to Two Separate Ethemeis
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1.4.3 Dual Port Connections With Bridged Fthemets -

The configuration showmn in Flpure 3-15 describeys rivo Fliconet LANS bridged together, foring a
single eatended LAY, The LTM Listener can monitor cither Etherner Eaor 2 and can repott 10 cither
DOEE.

VAR SYMS
(LTM USER —
INTERFACEY
1
ETHERNET !
il [ ) H-ﬂ-ﬂﬂﬂ}-——-—ﬂ
POET A PORT M
LTM LISTEMER LaN BRIDGE 100
PORT B PORT B
ETHERNET 2

KA .m.Hd.ﬂﬂﬂ

LE G D8 BT

Figure 1-15: LTM on Two Cormyected Etherneis

NOTE ——

Digical recommends that yon confipure the LT Lisener 1o report on the port that
has the least number of Intervoning bricges between it and e TTM oset interface .
host(s;. Doing so minimizes the impacl of 4 possible bridge failee. '

1-28 LAN Bridge 100 Technical Manual

————— —— T R TRl R e e e oy o — g S—— L o o o e e . R A R S kR MR



lLrlal

1.5 Bridge/Router Congideratlons

This section dizcnsscs some considerativns for configuring oxtended TANS thag inclode LAN Bridge
BO0) nits and ronrers.

NOTE

The Information in this secion applics specifically o equipurem omanufacineed by
Irglead Lguipment Corporation. Howevee, al roaters and beidpes designoed for lay-
ered architecture networks 3dhe oo o similar operating priRcighcs and 0wy have sim-
flor pacsmesers that should Do comgidered when implemostiog octworks with
hrrickzes sl roaiers,

The: configuration shown in Figuee 1--16 involves 2 LAN Dridge 100 unil that is insfailed in paralkel
with a rowter. This confliguration oreates many problems sod iborefore 1s nol recommended {see
Scction 1.5, 1) The conflguration shown in Figare 1-17 is a geteral case In which e bocal ares
netwnrks ure connected by 4 LAN Bridge B0 unit. This condigutadon docs nng have sssociased
prohlems, provided that rouling parsmeters sre set properhy in all cougers.

The fnformaceon cuntdited in this sectlon assumes that the reader B familiar with the conoepr of
rouring and how Toulers operate on LANs, For mure infornuaton on the subiccr of roating, refer to
the: following docaments:

*  DFECRet Digitad Nedivork Architecture Phase [V Ronling Laver Fupctional Eprecifivaliom
{Urrder mr. AA-XS35A--TR)

*  {rurdcde to Merworgimg on FAXYME{Order no. AR5 12A-TL)

& Fiberne! Conthoeiticatfons Server DECet Readler SoyTwave Instaliatiom Gruide
{Order oo, AA-XOTE-Th)

The LAY Hrickge 1) utit operates at the Dara Link liyer and is transparent t0 higher protocet favers
in the Thgital Neowork Arclilectunc (THvA) mkde! fsoch a5 Rowling, Ead Commumicition, Session,
anid se o).

Since the LAN Bridee 100 wn't cunnects two local ared nefwarks to form an extended LAN, bigher
protocol lyers clfectively see a single LAN. bor Lle Routing faver, the creation of an extended TLAN
mieans either the addion of nodes (stations) andior rovrees oo the existing network or e actal
mereng of rwo distines necerarks.

HOTE

An Frhernet repeater and LAN Bridge 100 unii are similar since both devices provide
a channel through which data can pass (2 repeater coInects SEQIRCHE fogether th
fiprm a LAN, while a brldge conncoms LANS topether to focm an cxicnded TAN). i
addition, both devices are tramsparent Lo the Dighce protecol vers in the 1IDNA
model, Thus poth devices introdoce similar sympooms if implemented inoostecdy
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1.5.1 LAN Sridge 100 Unit in Paraiial with & Router

The configuration in which a LAN Aridge 100 wail is instabied in parallel with 2 fouter (see
Figure T-164) doss oot cilance netwaork perforemance. Siace the LAN Bridge 100 1wt can hatudle all
of the trattic oo both LANS, there i no need 1o have 2 router in pacalie! with the bridee 10 “assist'
it.

In Fact, in this configaration, both rouser ports are connected ws the same exrended Lab . Uhis
causes prabplems (o1 the router since the rowsicr may feceive two copies of the packel Conse-

cuently, i the router ks a desimated roucer, i will hezr 15 own [eilo message on the other link. In

response, the router delers o the “echo’™ Bello message and cesses to be the desigoarcd rouler oo

thi LAN. This has 4 tuajor impact on the nerwork because end nodes an the LAY will ooi Ie able wo
vonnrrandcte with nodes thal are not on the TAN,

BRIDGE |
EMCH END
HODE NODE
END END
MNODE NODOE
LEGE-0T34

Figure 1-16: Bridge in Parallal with a Router

There are additional problems essociated with having routers receive multipte coples of packels on
4 LAN. Howewver, I is o necessary o deseribe them all heee. The network manzger shonld adhere
1o e [odliwing guideline:

A roater showld bever have two pons condecred 16 tee same LAY or exrepdod LAN . Uhat is, x
rovter shoukd never be in paraliel with a bridgc or a repeater.
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1.5.2 Wodiiying Router Perameters for Exiended LANS

This section idengifics router parineters chat must be set 10 reflect the bxtended LAN. The parame-
ters may necd T be modified whea two LANS are joined with 2 LAN Bridge LO0 unlt jsee
Figure 1-17)

Yk of (he oo TANs shown in Figure 1-17 has grany nodes, some of which are broadcast routers
{tevels | and 2), white the remaining modes ace broudeast nonrouters (eeul nodes), (For a brief
descriprion of level 1and level 2 routing, so¢ Sectlon 1 5.8 When the bridge is misralled, The net-
work grows langer, Consegquendy, the following paratineters May have w be modificd in all routers
in the extended LAN:

s MAXIMUM BROADCANT NOMAOATTRERY
»  3AIMUM BROADCAST ROLTERS

ROUTER ROUTER
END Lt
HODE ROUTER ECret
END END
NODE NODE
BRIDGE |—
END
NDDE
ROUTER -HDUTEﬁl
END EtiD
NODE HODE
LK E=TES

Figure 1-17: An Extended LAN with Routers
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The MAKIMUM BROADCAST NONROUTERS pacimueter specifles the maximum momlwer of
Ethernet noorouting nodes (end nodes thar the touree datzhase can comsin a any one time, This
paramefcr cat range from O oo 222 aid has a fypical defaot vaioe of &4

The MAKTMITM BROADCAST NONROLERS parameter nust be greser than of cgual oo the pctal
number of ponrouting nodes on e LAN . The larger 1his tinnber is, the greater the memory over-
head for the router Lowever, if this nuinber is less than (e oueiber of retive epd nodes, some end
nierdes will he vareachable becanse of Hirits on the slze of e touter's datahasc

NOTE

When nodes on @ LAN are configured ingo muitiple DECoct deeas, this paramerct is
set o A pep-aced basis. For mone inforuestion about arcas. see Section 1,5,3, Also
reter fo the Etberse! Communications Server DECnet Rowter Soffweare Installation
feipiala,

1 the MAXTMT BROAIHART NONROU TERS parameter 12 3ot o Low, it is diFfionll 1o disgoose
Oft networks with many oodes (both rowing aodes and cmd nedes). COae of the SYMPLONS of this
paratmeter being 200 oo low i partal partitioning of the octwork. Under this condin on, some
odes muy kose thelr abilily w initiate conversations with other nodes oven though cthey ave on rhe
safue LAN.

Therelore, whenewer neLwotk changes are made, the network manager should take Steps (o verify
(nd, il necessury, modify) this parameter 40 all routers so thae it s cllier equal to or greaicr than
the tumber nf nonrouling neddes in the cxtended LAN.

The MAXIMUM BROADUAST ROUTTERS parieter specities the maxiwom nombor of Erthecnet
PoutiLg medes that The rooder detabase can Comtain L oy ane tine (i appliss to renctiitg odes on
rhe s Lthernet), Rowllog aodes include Tevel 1 amnd bevel 2 routers (Soc Secuion 1.5.30 Tie a ool
Pl area neewaork, this paramerer must include a8 the devel 1 rouiers i a pacticular area plus all the
level 2 rouwters in the cotine aetwork. This parameter can range from G 16 %2 and has 2 ypical
doefault value of 10,

The larger the value for s parzmeter, the greater diw memory averhead for whe fouter. Also e
mare gouters there are on the Ethernet, the greater is e control traffic associaled with the TSI
rary looping property of the rowting alperithm,

Ifihis pacioberer value 15 (oo 3matl, sume couters =111 be utteschalile becanse of itits o the size of
the ronier’s database. That 5. when the MARIMUM BROADOCAST ROUTERS purametes 1s
excerded, routers with the lowest prionicy ave dropped from ihe router's dalahase,

Fherefore, whenever network changes are made. the netorork manager shoold take stops o verify
{ard, if necessary, madifyh this parameter so that it is either eqgudl 10 oF greater than the popibet of
lewel 1 roukets in the DECact arva plus the nombee of leved 2 routers in the cxteided LAN.

1.5.3 Setting Up Multiple Areas

When ibe total number of roulees andior manrouters on the extended LAK approach the masxd mom
values, the nelwork manager camsel up multiple arcas on thie Etherner.

1=30 LAN Bridge 100 Technical Manue!
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In penec, cach area is a group of aodes. Nodes are prouped together in arcas for purposcs of hier-
arehical routing. Hierarchical cnuting inyolves the adelition of 4 second 1ovel of Toukng (o the net-
work. Routing within an arca is referred foas level 1 rotting; roting Berween wreas is Called level 2
routing. When creating mulrtple areus on the Ethernel, the numhber of fouters and noaroucs are
considercd separately for cach areu.

for ore nformution on configuring muoitiple area LANs with rowters, refer in DECner PHgital
Nefwork Archifectere Phase IV: Ruuting Layer Funclional Speciffcation.

1.6 Specifications

sppecifications for the LAN Bridpe 100 woic are divided into the {ulbowbng categorics:
»  Phisical specificalions

+  Egovironmental specifloations

+  Fleorrical specifications

1.8.1 Physicsl SpecHications

The LAN DBridge LO¢ wni s housed inoa plastic tablc-wop enciosare that has the [ollowing
dimensions and weipfs

With plastic enclosure:

Revision FOH anmd below Reviglon FOY and abose
Fleiphs 162 cm (6.4 in) Heighe 162 o (6.1 in)
Widtle 491 cm {194 in) Widih 494 cm (194 in)
Depth 313 om (123 1m) Lepeh 31.% cm (1.2.5 in)
Weipht 9.5 kg (21 1) Widghe 6.7 kg (15 W)

Without plasric enclosure

Hevision FO8 and below Rovlston FOY and above

ileipht 135 cm (9.3 10} Helght 133 cm (5.5 in)

wideh 43.0 cm ¢17.2 in} Widih 43.0 cm {17.2 inj

Depih 208 cm {117 10 [3epth 248 cm (127 in)

Weight 7.3 kg (16 [b) Wedght 4.5 kg (10 1y
AL power-cord lenpgth L% 5% m (G tr)

Qihers 2.5 m (B2 f)

Transceiver cable length BNE4 12 m (39 ft) maximum
GNES S0 m (166 ) maximom

Filwr-optic cable

Type Corning 1508 {100/ 140}
Minimum bund width 500 M Hz measured a0 2 wravelengeh of 520 0m
Imreduction 131

g —



Fiber-npric cofnecrors

Ty

Maximem Arenwetion

Stalndess steel, Amphenal rype Y06, SMA sivle, or equivalent
Eess than 1.5 48

The plastic enclosure is casily remnoved, pod brackets aec pruvided 1oallow mounrlng of the wnig on
4 wall or in a cabines. An optional kit fpae muunber HO39) is 2vailable for mounting the bridge on 2 -
wall or partition withour ecmoving the plastic enclosyre,

1.6.2 Environmentat SpecHications -

The LAN Bridge 100 onit is designed to opesite in 2 non-ait comditioned eRvIirnnMEnr of in an
exposed dred of an itdostris! sire Howeewer, 5000 85 the masimom ambloin lemperature which
st riot be excecded at the alr lotake of the bridge. This applics even whea the LAN Bridee 100
unit b5 moonced 1o 3 cabinet. The bridpe 5 not ineeided o DPCTALe in an air pleaum.

Uperaring Envinonmen:
Tooysetature
Maximnin fate of change
Redative humidity
Wet-hulb temperamre
Lrewe point
Advitael;:

Jhir o

Shipping Environment:
l'emperatace
Belative humidity
Altitudde

1-32

R SR TR § il = F L 1227F)
20°CMit (36°Fhr)

10%0 10 98, {noncondensing) e
3290 (90" F) maximmm '
2TC{AGFY minimum

dea lewed 1o 2.4 km (SO0 It)

375 CFM. About 1040 15 cm (4 to (o} of spece must e provvidied
an both ends of the wait for adeguarse 2ir Aow.

—4FC 670 {-40"Fra 1%1°F) —

0% 10 935 % Moncondonsing)
Sea beweed 00 901 orm {30, 004 [t} :

EAN Bridge 100 Technical Manual
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1.6.3 Elsctrical Specifications

The LAN Rridges 100 wnit vequoiees the following power for proper operation:

AL inpur poseer

Hevisinn PO and below

YVorlkage: Bange

120V BEY o 132 W
OV E76 Y 0 204 V
Caerent

Al P20 Y 1.6 amps

Al 240 ¥ 04 amps
Frodpaeney T 63 Hr
Torarcr 100 W
Consumption

Rewvislon FOY and albwse
REange

RE Y 1w [32 W
170V to 204 ¥

b1 amps
(LT amps

A% 1o 65 iz

{8 W

The T.AN Bridpe 100 unh, provides the lollowing power fearures:

»  Self-contained powier sapply

s  Bower-cord options fiw all major DIGITAL markets

*  Aadeguate power (o drive oo extenaald isnsesivers

imtroducition

e o
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Installation and Verification

2.1 Overview

This chaprer provides a1 the infornadon aecessacy for successful installation and subseguent

checkout of e LAN Bridge V00 unit. lnclwded are nstoacsions (or:
*  [npacking and inspection
*  Liep-lovsicp dnstaliation

v vorifoarion of aperacion

2=1
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2.2 Unpacking

Uinpack the LAN Bridge 100 unit (Figure 217,

LAN BRIDGE 100 HARDWARE
BUBBLE PACKING' —. 1NETF;LLA'1'FDH IOWNER'S GUIDE
i,g < LAN TRAFFIC MONITCOHR
f,-' IDENTIFICATION CARD -

_'1

.~ POWER CORD

'BUBBLE PACKING CONTAINS LOOPBACK CONNECTORS, MOUNTING BRACKETS, AND
SCREWS

LetG-4asa

Figure 2-1: Unpacking the LAN Bridge 100 Linit

2-2 LAN Bridge 100 Tochnical Manual
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Check the cotents of the carton for damage g missing parks {see Figure 2-2). Tncase of damage,
contact vous dellvery agent and your Digital sales representative. In Ca5¢ OF missing parts, comiact

your Dipital salcs ropresentative.

LOOPEACK COMNECTOR
Pt 12-221 86401

2 FOR DEBET-AA AND-AB
1 FOR DEBET-RC AND -RD

POWER CORD

MOUNTING BRACKETS |_

'.r"

Figure 2-2: Checking the LAN Bridge 100 Contents

instalation and Varification

Ty’ |
§ e
=% R

LAN BRIDGE 100

i

au

i
£
L

i SCREWS

LAM BRIDGE 100 HARDWARE
INSTALLATION /USER™S GLIDE

LAM TRAFFIC MONITOR
IDENTIFICATION CARD
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2.3 - Arranging for Softwara |nstafiatlon

Iy are installing the LAN Bridge 100 unit as abeidlge, soft witre inkraliation is ot reqguired. Go o
Section 2.4

TF you are installing the LAN Bridge 6040 nnil 1o operate as 00 LTM Listener, arrange. o have the LT
chistrzhutiomn saftware ivsatled on a load host whide yoo insend! the hasdware.

The idemtification card (D card) thar you reccived with the unadt provides information e is
recuirsd by the persan nstalling the software, Tlis tnformation Ineludes Ui EAR Hricdge 100 sevial
nwober and Erheroer address (see Fignre 2-3), where the device 13 (o e located, and WOLr fume.
Fill in this infommation at the wop portion of the [D card, and then give the card and any sofiware
careons Fou received with 1he shiptoent to fhe sysicmmetwork mampger, Tle svEter mel work
mianager o Lwen fill in the redpodred informarion as described on the 17 card aod arrange for e
softwars instaflation. Ask co be notificd when the BT disteiliuiion sofineare is nstalfed on o Lexred
bose and when the LAN Bridge 100 wiit is configured b the load host database, You can conmne
with the hardsease portion of the Instalkaion, bat do NOT powert up che onitwotl] setified thi sof -
Wikt installetion i cotmplete and that the LAN Bridge 100 valr i configured in the Joad Gose datg-
Dase.

2—4 LAM Bridgo 100 Technical Manual
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ETHERNET
ADDRESS

\

B8 80 28-02—BI—AF

j

SERIAL
MUNMBER

Y
:
REV _EL__ECD ot 5
WD Mg 538 :
ASY STz NS
28\ A\ 373
AL = ./
i
J
REVISION
LEWVEL
[RE Rl L

Figure 2-3: Location of Serial Number and Ethernet Address

Instaflation and Varilocation
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2.4 Instaliatlon

Fnstalkalion consises of sciing switches, phacing (e unit and connecting cables.

2.4.1 Setlingthe Yoltage Switch

Dretepmine the operating voltage for che LAN Bridge 100 unit by comparng your power cord 1o
those slown in Figure 2-4. 10 necessary, sct the voltape swicch oo mpecl the power-cord volage,
Tho not connect the powice cord ar ehis time.

CAUTION

Anincorreor voltage setting cpn damage the LAN Bridge |09 undl.

100 V/115 v/120V 1wy
SLIDE THE SWITCH 80 =)
THAT 12015 VISIRLE ;;I"?ﬂ

TTTT TS WEE CEFEE ESLS i ey e RS M e - e ey ——— e mrvrm R M

220V V230 Y SLIDE THE SWITCH &80 -
THAT 248 |5 VISIBLE

LRG0

Figure 2-4: Setting the Voltage Ssisct Swilch

=5 LAM Bridge 100 Techrical Manual

BT I T AR M | Y O W TR, s e 1 e L L o LY P T R e e e



PEL

)

|-

o

-

2.4.2 Verlylng Configuration Switch Settings

Check 1o see that vour conliguration swirch seteiags are propetly set, as shown W Figore 1-3.

MOTE

BF yow are installiog (e LAN Bridge U0 unie as only ao FTM Lisioner, sep Switch 5,
Down-Line Load Enable, (o ON(dowa = OMN). You catose RBMS 1o swniich betaeen
LM funeiions and Deidge operation it Swicch 5 is OFF (up = OFT).

SWITCHES

SWITCHES

t #
£ = LODP SELF-TEST iﬂﬂﬁﬂﬂ
2w NVRAM RESET I 2 %X & 3 &
3= PORT A AGCESS
4 PORT B ACCESS
5w DOWN-LINE LOAD ENABLE
= MNOTLISED

ﬂ P = OFF

LER-Cann

Figure 2-5: Verifying Configuration Swich Setiings

Installation and Varification




The LAN Bridpe 100 anit is houscd in 4 plastic, mbie-top enclosaee. This plastic enclosure can be
renpoved, and the sheet metal unit inside it can he either wall motaled or mounted in 9 standaed
i8-cm (19-inch) rack. A ser of wounting brackets for hoth cack moating and wall mounriog 1s
inclided.

MOTE

W ldchever st ltion you choose, leave enough clearinee apound the [rticpe"s air
ety arsc onuthens to cnsure ol air How.

Rack mouneing requires removal of te bridge's plastic encloswee. For wall mounring, the bridge
catr dwe mmestalled with or wirhool s plastic enclesure. To mount 1he LAN Bridge 100 wnit with the
crclosure on 2 wall or pactitlon, ordes the special wall-monating kil fpart oo, 039 To remove
thie plastic enclosure. cake the following steps (see Fignre 2-6),

1. Vurm the bridge npside down.
2. Hemmove the B sorews feoml the boteom of the unit,

3. Remove the plastde enclosure.

Figure 2-6: Aemoving tha Plastic Enclosure from tha LAM Bridge 100 Unit

CALUTION

Dno not reinstall screws i the bridge's meis] casing. Dobng g0 cowfd duamape the
hridge,

2-8 LAN Eridge 100 Tachnical Manuaal
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2.1.3 Rack-Mount Installation {Opitional)
1'o rack Mo the LAN Bridge 100 unit, take the followlig steps (soc Pigure 2-T).
1. Yasten the monnting brackets to the bridge widh the sorows pooviced.

2. Tasien e beldge to the rack iscrews not provided).

Figure 2-7: Installing the LAN Brkige 100 Unit in a Rack

NOTE

The air faside the eack may he hoter than che atebien) goom tomperatre, There-
fore, e sube that the alr endering the bridge's air infet does oo cxeocd the maxlnum
die-inlel emperaies oF 307 (1227F)

N addithon, e suee thar o] cables conmecting o & ach-ooanted hridge wne dressed
o the rack to relieve strain, IF Gher-epuc cablos are n3ed, the cables must not exceed
their F-cm (G-incil) beted sadius

Instaitation and Vesitkeation
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2.4.4 Wall-Mount Installation {Optional)

Ty wabl nsownt the LAN Bridge 100 unit without (e plastic enclosure, take the following steps:

1.

NOTE

Fasien the mounting brackels o die bridpe with fhe screws provided (Vigare 2-5).

Ta meet foderal sately codes, never install 3 pridpe wille the 800 puanel Ezcing

downward.

[*3 FANEL

AIRINLET

LKs5-GiB34

Figure 2-8: Fastening tha Wall-Mounting Bracketz to tha LAN Bridge 100 Unit

2-10
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2. Fasen the brackets to the wall (serews not provided ) (Flgure 2-49).
NOTE

The air entering the bridge’s air inket most md excecd the bridpe™s maxinume
temperafure of G050 {12256 1F two bridges are mootied side by side, onc
hridge receives the heated exhaost aic from the other, This usaally docs mot
cuuse a problem unless the mmbietie aiv terperature is close to 50°C (122°F) Do
not mount severul bridees side by side.

AR FLOAW

AR INLET

SCHEWS NOT
SUPPLIED

l\.\. 'i,_
h, *
'\ \ /

L EG-okta

Figure 2-8: Posilioning the LAN Bridge 100 Unit for Wall Mounting
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2.4.5 Connacting the Transcelver Cahles

Ifvon ate installing a DFBET-RC/RHE oe DERET-RD/R) briclge wish a3 fiber-optic cable, cheee will 1
only oo deansoeiver cable {zee Frgoee 2- b0,

1.
.

A,

Fush the sHde aech o the left to the unlockod position.
Flugs the transeeiver cable into the jack.
Push ehe slide Tatch to the right watil it snapes dowo the locking posirion.

Grently pull on each connector to medke spoe that the Each is secure,

PUSH SLIDE LATCH 1
FIRMLY TO RIGHT
TO LOGK CABLES
1d PLACE
[
B

Figure 2-10: Connecling the Transcalver Cable

a8 e LAM Bridge 100 Tachnical Manua
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2.4.6 Connetling the Fiber-Optic Cable

Tf you are instmiling & DEBET-RC/RY or DEBET-RIVR] bridge with o [iber-optic cable, use the
Foltowring procedure to connect it {se¢ Flgure 2-11%:

WARNING

Never ook into a fibet-oplic conncetor ot cable. High-inwensivy fght can damape
FOHLT YO

F. Pull the prowective caps off the fiber-optic connectors (Figure 2-11).

FIBER-OPTIC

T,

%FMTEGTNE
Ay o

PROTECTHIYE
LCAPS

FHEBER-OFTIC CABLE

LKG-:A34

Figura 2-11: FRemoving the Prolective Cape from the Flbar-Optic Connectors

Instaliation and Veriflcation .15
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2, Note the polarity of the cable conancceions. The transmic cable (fdeniificd on the calie by an

Artow pointing away from the conoector) must be connected 10 the flbcr-opiEc output of the o
bridge. The receive cable (Jdemificd on the cable by an arrow poinclag owaed the conmector)
riust be connected ro the fbce-opric foput of che hridge. .

5. Counect the fber-apric cable, Tighten the Bher-optic connectars sn they are onby lnper tixhit
{see Fipure 2-12). .
CAUTION

The fiber-nptic. cabile will e danaged by shurp bends. Tva not aliow the hend radius
t0 b less than €5 oo (& dnctes).

FIRER-CPTIC FIBER-OFTRC
IMPLIT

M}‘“‘*«:_.
RECEIVE

BEND RALHUS
15 Ch (5 1N}

FIBER—PTIC CABLE

LEG-%55

Figura 2-12: Connecting the Fiber-Optic Ceble

T4 LAN Bridge 100 Technical Manual
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2.4.7 Connecting the Power Cord
Tocunnect the power oord, take the following steps (Figuoe 2—13):
1. Read and remaoye the vellow CAUTION Label,

Z. Plugin bunh ends of the power oned.

LIS D136

Figure 2-13: <Connacting tha Powar Cord

2.5 Yerifying the installation

Proper installatdon of die LAN Bridge 100 utdt is veribied by the state of the atacoys EEDs un the 0O
pancl, The EED states vary depetading whetlier e LAN Bridge 100 hardware wiic is configored oo
operale As 3 beidee ot a8 1 LAN Teaffic Mominor .

If you are installing 1lic LAN Brichge 1Y urtll 10 operaee 256 4 badpe | go b0 Section 2.9, 1 to verity cor-
recy installation.

IFvou are inscailing the LAN Bridge 100 o0l 4o opctade as a LAN Traffic Mondior, g0 oo Section 2.5.2
1o werify corece | inseallntion.

Instatiation and Varfication . g_15




2.5.1 V¥erifying the Eridge Installation

Whenoyver powet is appliecd oo the unir, the hridge performs its dingnostic sclf-west, The bridge's
seif-rest normally akes sbout 15 stconds eo complene. The bridge then spends ahoud M) seconds
communicating with orher bridges in the network s determineg if there are oops and Roild ire ind-
tial gatabasc of forwacding sddresses,

Atlorw up w45 seconds for the bridee's self-test and communications vasks to complete, then com-
pure the: state of the five stamig LEDs on ihe beidge s those shown in Fipure 72— 14,

OMLINE  SELFTESTOK -
PORT A pcok / porre |
ACTMITY N |/ ACTMITY Y (5 6N ORGFFOR BLINKING -
At = {T) B (INBICATING NETWORK,
TRAFFIC)
@ = EITHER DOF TWO STATES;
OMN = DESIGNATED BRI|DMAE
OFF = BACK-UP BRIDGE -
H: Then:
The atatus LEDs match The LAN Bridgs 100 hardware s
thoge shown here. furctianai,
The status LEDs DO NOT Go to Chepler 5.

match thoss shown here. ——
LKG -G '

Figure 2-14: Bridge Hardware Verification
NOTE

For definiticns of the status LEDs on cthe bridge, refer e Chapror 1, Tabie 1-3,

2-18 LAN Bridge 100 Technical Manual
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Chock the iogical ok by sending a message (om a node on one side of the bridge b0 a node on the
aiher side. On 2 VAN YMS host roaning DECaeL, you can send 2 message by asing the 8T HOST

conmand,

Dnseaflarion of the LAN Bridge 1M usit is oo complere.

Installation and Verification
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2.6.2 Verifying LAN Tratfic Manitor (LTM) Installation -

Whenever power is applicd ecr the unit. the beldgo pertooms its diagnostic seif-test and. iF snooess-
fual, initiates a recquest B e down-binge foad of the 1LTA Vistener softweene image freom a ioad haost,
The: hridge's self-rest pormally cadoes abont 15 scconds co complete, biar the downdine loading of
the sottvwrare image conld cke longer if the netarork Is busy.

Allerwr wpr tor 2 rreitites for the bridge's selftest and desan-line Gracling of the 1UM Listener soltware
inage to complete; then compare the seaee of the Cive statos LE1s on the onié with those shown in
Figure Z-1%.

FORT A PORT B

OMN LIME SELF-TERT (K é = ON
ACTIVITY, #_#AET!'-.-'I T O

ONCGR OFF OR BLINKING
(HDICATING NETWORE
TRAFFIZ)

W
i

FLASHING TWICE EVERY TWO SECOMDS
INDHCATES THAT THELOAD HOST
SUCCESSFULLY TiyWM-LINE LOADED THE
LT LISTEMER SOFTWARE IMAGE.

FLASHING ONCE EAGH SEGOND INDICATES T
THAT THE LOAD HOST HAS STARTED
THE LTM LISTENER FUNCTICHN.

if: Then: T
The siatus EEDS match Thea LTM Ligtenser 12 oparatlonal.

these shawm hara. Metify the System malrager.

The status LEDs DO HOT Go o Chapter 5,

rnatek thoss shown Fero.

Flgure2-15: LTM Hardwara Verflkcatlion

NOTE
For dofinuions of che status LEDs on tle ndge, sefer 1o Chagter 1, Table 1-5,

Trstalliagion of chie TAN Brickge 100 wnir a3 1 LAN Traffic Monitor is now compiete.

2-1B LAM Bridge 100 Technical Manual
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Operation

3.1 Chapter Overview

This chapter descelbes the operational stares und processes coatool operation of the LAN Bridge
100 wnit. This chaprer also describes the initialiration block and deacripror cing data strucoircs,

3.2 Operationzl States

Fhe LAN Btidge 100 anil bBas s stales that controel s Aincrlons, An operating state frapsifion Jia-
gram is shown in Viguee $-1. The LAN Bridge 100 weic has the foliowing aperational states:

+  SHLE-TEST

+  BROKEN

+  INITIALIZATION
+ PREFORWARDING
» FORWARDING

* BACKUP

3-1




FOWEA LI ' : ZFT REBET & —

e e e e

BELF-TEST ™ N
[LEDS 17 ASY
CHECE]
GELF-TEST -
PASSED
MYH AR s ! ! o
i i s e et ESET SWITCH i
YES 4
E oY 1
| f
!
i
ROKERN STATE !
. L EDI::F-;'I.'E ™ WY LED BET) i
YES FWITCH O
: J
i WAT ABGILT 18 h
BEGORES
GET SELF-TEST
LED
Ej |
1_ L]
[ ES R T paF NI A -
Figura 33

Figure 3—1: Operating State Transition (Sheet T of 3)
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Figure 3-1:

Operation
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QUINH - L [HE
L&l FNABLE

; SHTDH (5WE)
; Ea
i
1 HD
]
Ll — LT Llal —L#HE wOaD
WTH FLE ‘WTH DEFALAT

Hﬁi.!ﬂ‘-l ay Al FrE SPRECIFED
AR T Tl 3 |a0 HOET

EXECUTE wCaDEL 2
SOFTWARE

"L STAsNS FOR DDRH--LINF | GAd

B S

Dperating State Transition (Sheet 2 of 3)
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IMITIALZE

PHREFOIRWARL

LiaIH
ETECTION

CONDTIONS =
”F;/ ™
3 L -

] -

FORWAHD

J0F
i . DEFECTION
N IONS :

ME

SFT BESET

LE Pl

Figure 3-1: Dperating State Transithon (Sheet 3 of 3)
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3.2.1 SELF-TEST State

The SELF-TEAT seafe is entered on power up, on @ seft reset command received Toomm bridee man-
agement software, o foom the BROKEN rbe.

The: SELE-TEST seate: seta the TAN Rridge 100 ooit to @ koot condition sod teses thie bagdwoare and
firmware by ptrt'nrming Teutlwrite operations o various Furretmoure bescaticns.

Fie SELF-TEFL skate oops {repeats) it the Loop Self-test switch (bocated oo the LAN Utidge 100
contector paiel) iy set o the on position. A desceipaion of dwe sell-test procedore 18 provided in
Section 5.4,

I the self-dese [aiks (except for nonvolatibe RARN | MY BAM) failores), the LAN Bridge 100 ot ciilers
Lhye B BI stale.

I SYRAM fatls and the NYRAM Heser swelich docated oz the 100 panel) i enabled, (he LAN Bridge
T nmdtr wifl coier the INITIALTZATION state usiog defauke paraoaciers, 16 WY RAM falfs and the
NYERAM Reser swilch is disabled, the LAN Bridge 1040 unit will cader (e BROKEN siaic,

If the self-rest passes, the LAN Bridge 109 wnie enters the INITTALLZATION staic.
3.2.2 BROKEN Stale

T BROKEN staec ds cntored if corors occr in self-test, In the BROKEN state, the TAN Beidge 1K)
el recntees e SELI-TEST stalc every 15 secnonds ankd the LAN Bridge 100 unit is powcecd olf.

3.2.3 INITIALIZATION State

The INITIALZATEON state 15 entéaed on cotrplotion of the schf-iesi.

3.2.3.1 Bridge Initiafization — The microprocessor waes the INNTTALIZATION stare to pesform
e Fodlowisg operatons.: .

*  Ifibialier various sySteIn oOuniers and regrslees
»  Allocaic necessary ulfor space I packot ooy,
s Wrle the initialivauon blocks and e descriplor Sings into pac el Iemory {528 Secuon 3.5).

»  Weitc the LAN Bridee 100 wnie’s phyrical address inmo the Ethornet addrcss vable and inmo the
LANCEsS

* WL the podtteers (0 e indtralizacion block into the LANCE conteol 1nd sLaivs negisices.,
s Detormioe whether the bridge dawn-lineg 1oads as part. of the INETTALIZATION stare,
& Write the inffialization and start bics imto the LANCE conteol and statas registers,

it the bridge determines that o down-line lead will not ocour, ehe INTTIALEZATION state exits o
the PREFORWARDING state after the initializbdon aod stare bits are wrilten ingo the LANCE con-
bl Aad SLAtus PepisLers.

Opearation : 3-5
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3.2.3.2 Down-Line Loading — The TAN Bridge 100 onil may peeform 2 down-line load as pare
OF the INIT LA LEZAFION sbde.

The duwn-line load featare is controtled usiag o bardwaee “dowo-dine boad enable™ switch and
Loy software peremeters; DLE-switch aod DIL-indo (DLE sinds for dowo-line load). The hard-
ware switch must e nueoually sce of cloarcd, Software parioeter valees for DLE-switch and
BYLL-infu are entersd using RBMS,

An algarithm examines the hardware switch and soflware patameters o detetmilng whether the
hridpe dovwna-line loads. IFthe bridge is confgueed 1o dowao: line load, the algoriuum specifies which
file to koad. A hinck diagram of the Agoeltm iz conined 1o Fgoe 3-1,

MOP progoeol messages coarrol the down-line load opesarion. Oace the down-line load ope ration
heging, the hridgs atcmprs (o conkplelc 11 opetdiod wilil el [odo s seceessful or che bridge
POrAReT 15 ernegl ofF.

When the down-line load is complete, the INITIALIAATHON stale exits o the state deermined by
the louded sofrware,
3.2.4 PREFOAWARDING State

T'he PREFORW ARDING seaic is cotored after the inltiallze and siare bits are weeitten ineo the LANCT
contrid and stanus reglsters. Thls stare may also be covered [rom the BACEUP stale when the LAN
Hridpge 1006 unit hecomes the ront eldge in fhe exiendod LAN or 2 desigiiced bridpe oo a LAN (see
Hection 351

The LAN Bridge 106 unit uses the PREFORWARDING soanc (o
* [ eamm the location ot active statlona on the notwaock,

*  Perform bop detection functions to derermine whether it is the oot bridge i the cxtended
LAN of a desigtuated bridge ona LAN (see Section 3.5),

The opeatioms peelorimed in e PREFORWARTING und FORWARTINING states (soe Seciion 3,2,5)
are identlcal cxoept thag packer are not formranded doring the PREFORWARDING srate, This pre-
vioars the formation of eansient loaps.

The: duracion forsarding delay) of tlee PREFORY ARLDING stute hus o detault velue of 30 seconds.
The: forwarding delay can be changed using RBMS {see the Resnrde Aridpe Manaygesnent Softieanre
Craededizy,

The PREFORWARINNG sore oxits oo the BACKLUP state iF the LAN Bridge 100 utit determines that
vhe foilowing luop detection condicions (see Secrion 3.5)arc mci:

#  The EAN Brdpe 106 nnit &5 nut a roor bridge,
& The bridre is not 3 desiprated boidge ona LaN.

ot loup detection comditions arc not mot, the PREFORWARDING state exits b the
FOR AR DNy state.

3-& LAN Bridge 100 Technical Manual
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3.2.5 FORWARDING Swie

The FORW ARDING sta1¢ s entered from the PREFORWARDING state when loop detection onndi-
tinns are ot met (refer oh Sections 3.2 .4 and 3.9

The FORTARIMNG setate 35 simitar to the PREFORWARDING soate except that packets may be for-
warded. 1n this state, the TAN Hridge 100 prit performs address fSiterivg functicns. The LANCE
chipys receive and store packets inmemnory. Phe packeds are discarded or peocessed depending ona
determination made by the microprocessor and tabike lobkop subsystem.

Cther tasks carcied out in the FORW ARDING stape include addoess table maittenznce aod lbop
detection fuoctions. Bridge mumagenent functions such as Kemobe Bridpe Managemvent Sollware
{RLMS) and maiatenance funcuons which uge Mainoaace Operalion Fromocol (00 mav also be
petioimied.

The FORWARDNG srare ¢xits tor che SELEF-TEST state: if & eeacr operziion is porfermed.
The FORWARDING starc oxifs (0 the BACKUT atate if loop detection conditions arc met Jrefor 5o
Scction 3,5

3.2.6 BACKUP State

The BACKIP stade s eotered when oop defection conditions dre met (ste Section 3.5). Remote
Bridge Manayement Software (REMS) commands may e osedd to force the EAN Hridee 200 unit inio
the BACKTIP stace by “disabling’' a fink in the heidge.

1uring the BACKUP stuce, the LAN Briclge 100 winid “listens” wo oevwork tmllic. 1 the LAN Beidpe
TiW) angt determmines it loop deleciion corditionns dee oo med, i enters ihe PREFORWARKDING
stk

3.3 Packet Memory Data Strzctures

The LAMCE ind dalizacion blocks and the deacriptor flogs are the data stracioees that mmnage packer
MECN0ry,

The LANCE chips use these structuees fo locaie aviilablte butfor space fore seoring incoming packets
and for finding packets et are o be foansnuithed.

The microproceasor writes the indvialkizacion blocks and descripior rings inro packer memory due-
ing the ialtializarion state. The micropeooessor uses the Jdoscripoor cings 1o find packess in peomaory
ek to dendify packers thad are ready for cransmission by 2 TLANCE.

3.3.1  Inktlalization Biocks

The microprocessor arcites fwro initialization blocks oo packer memwy B0 initialiee the s
LANCE chips, Fach block uses 1 2 words 6f Contiguous memory.

Each LAWCE vses {35 own indfialiration hlock to c:rltﬁgun: its operating parametess. Ve Frelds in an
initislizaticn block are identified in Fipure 3-2.

Cperation 3-7




15 0a -
MODE OF LAMCE OPERATION

ETHERNET PHYSICAL ADDRESS _ -

ETHERNET PHYSICAL ADDRESS

ETHERNET PHYSICAL ADDRESS

LOGCAL ADDRESS FILTER -

LOGICAL ADTRESS FILTER

LOGICAL ADDRLESS FILTER

LEICAL ADDRESS FILTER

RECEIVE DESCRIPTOR RikG POINTER

RECEIVE DEGCRIPTOR RikG POIMEER

TRAMSMIT DESCRIFTOR RIMG POIMTER

TRANSMIT DESCRIPTOR RING POINTER

L G P BT

Figure 3-2: LAMCE Initialization Block Field Funcfions

‘T'he funceions of each field in the initiabication block are defined a5 Follows:

v Mode of LANCE opesation — Promiscaous ieode §s solected, signliving that all addresses are -
received.

s Lihernet physicil addeess — This lield contains ehe 48-blt Ethernct address assignoed o the LAN
Bridge V00 wdr, The LANCE wses this addecss to doteer packers {such as RAMS or MOF com-
mands) addecssed ro the LaXN Breidge 100 oalt, Tlds addroess is alsa cransmittedd by the TAN
Bridge 100 wnit in loop dorection {Bolo) taessages ——

¢ Togleal address fier — The Gi-blr Jiter helps to derect malticoss addresses. This fileer is oot
uacd by fhe TAN Bridge 100 unit since the LANCE operates in promiscucus mode and receives
all packets.

+  Recclve descehymes ring poitlet -= This Aeld podats 1o the Base {lowvest) ackdress of the reocive
descripbor ring, Anocher gt of thiz ficld dofines the number of entries in the receive descriptor
ring {1, 2, 4, |6, 32, 4. or (28 entries).
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¢ Trnsmit desoriptor ring pointer — This Seld pointa to the base (lowest address of the oransmd
descriptor ring. Another part of this ficld defines the number of enirics i the 1ra05miT deseeip-
ror ring (b, 2, 4, 16, 32, 64 or 128 catrics),

3,3.2 Deseriptor Rings

Four desoripror rings fotke weansmit and one feceive ring for cach LANCE} are feellien into packet
memory by the processor doritie the ENTTIALIZATION arare.

A descriptor rimg is 3 docslar quenc of trsks which the LANCE and processor use vy locate Laffer
space or packets in packet metmory . Flgore 3-3 dlhostrates the concept of descrpios rings.

Euch descriptor ring is made ap of oneries that define the location and swatns of baffcr space In
packet mernory . Bachenwry s foue wonds in lengrh. Thas each éntey sits on 4 quadwiord bopnd-
ary in the descripror ring addiess space. The number of entries it 4 descriploy ring s dofined im the
rimg poinder Of the inilializadon biock,

Receive descriptor rings are used by the LANCE chips to tind available buffer space for writing
incoming packets. The peocessor vees the receive descriptor rings Lo find (he destinatlon aod
soource wddresses in packers the LANCE chips receive (the destinadion dabd soutec addreases are con-
exined o thie first 12 byies of 2 packer},

Transmit descriplor ricgs ace writicn 10 by the processor o identily packels awaiting transanission.
The LANCE reads the transmtt descriptor rings to B packes awabing cransmission,

Operathon ' K
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RECEYE DESCRIPTOR AMMG

LA&MCE Sh5Fs N EMTSY 0
; 1N
POHN TEFL TO IHITRALEATION M . BUFFER ADDRESS i BECEWEY
HLOCK i ETATLS, BUEFER SIPE, a
E PACHET SIZ7E
T Pl oEnma S— B
E AECENE
FiiFFER ADDREEE ELIFFER
STATUS, BUFFER SIZE, 1
E PACKET S1ZE
Py . .
. .
i
INTFLALIZATHON ERTHY
BLOCK RECEIVE ——
BUFFER ADDRESS BUFFER
——d MODE OF OPERATION : STATUS, BLWFFER SIZ7E, i
PHYSIKGAL ADDRESS Ek y FACKET 3I28 .
LOGICAL ADDRESS FILTER
FOIMNTER TO RECENNE FIFHG
MEEMBER OF RECEIVE EMTR:ES )
POMMTER U0 TRANSMET RIkG
HUMBER OF TRAMNSMIT EMTRIES TRANEMIT DESCAIPTOR RING —
s
ENTRYD THAREMIT
™ BUFFETI ADDPEDS. STATUS BLFFER
BLFFER 5i7E, PACKET SI7E a
A. bt L e ok, i
3 EMNTRY 1 ——— ?I;‘MT
BLFFE
BUFFER ADDAESS, 3[ATUS ; R
HFFER SIFE, PACKET SIZE
F L] h -
[ ] "
i A —
EMTRY | —
i TRAMSHIT o
RLIFFER ADDRESS, STATLS BUFFER
BUFFER SiZE, PACKET SIZE n
L
Hac B e

Figure 3-3: Descriptor Rlng Struciures
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3.3.2.1 Heceive Descriptor Ring Entry -— Fach reccive descriptor ring enory is made op of foor
wrords (bt define the location and status of hoffer space in packet memory. Figures 3—4+ thoough
A-T ghow fhe folds thao wake up cach word in the receive descriptor oing entry. Tables 314
through 3—% describe the bit fonctions of ezch wond inthe receive descripbor S enlry.

13 14 i3 i 11 10 od 0 ar i 05 4 [hx| aw il 2

¥ T | T T T T T T T ) f T T ¥
L3
b 1 L ] ] ] L i ] k i 1 ] L ]
HL T Tt
Figure 3-4: Bit Format of Word 0 in the Receive Deacriptor Ring Entry
Teble 3-1: Bit Descriplions of Word G in the Receive Descriptor Ring Entry
Bit{s) Marva Dascriptlon
= 15:M1>= LA Lovor aelefresy. The low-order 16 bits of the address of ¢he cransmie data
baffer corresponidlng o this recslve descriptor fing entey,

Operaticn _ 311
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13 i 13 12 1 o iy a8 o 0% s [ g 0z o1 a6
1 4 ! T T =T T T T T
anmy | ERS [FRAK | OFLO | CRC EEUFF BT | EMg ! [RY ] =]
t k i ] ] ] | 1 i
LK1

Figure 3-5: Blt Format of Word 1 in the Recelva Descriptor Aing Entry

Table 3-2: Bt Dascriptions of Word 1 In tha Recalve Descriplor Ring Entry

Bit(s)
e

< I

< T5=

=12z

= 1l1=

= LEj =

= O
<0l

Name
N

CHELAT

CRL
HLFE

LTI
ExP

<0700 HADR

312

Description

Crovmership bic. When ser, indicates that the TANCE ownd or 1ias a2 of the
receive descriptor rlng enury mk the cormespundlng reoeive daia b,
The LANCE clears the (P8 bil uo give the entry to che micooproccssor,
The mictoprocessor s0ts the bic o give eheertry back to the LANCE.

Firor summeary. Indleates thao anc o soge of the foblowing eoror [ is
012 FRAM, OFRO, CRE, or BUFE,

Framing ¢rrom, indiewees thar the recetved packer has hoch @ CRC error and
tha abve mymiber of bits in the packet 45 nm a whisle muliple of 8.

Ovecflow. bwdicales e che LANCE has losn parl or abl of the packer
bocanse the invcroal daty siba overflomeed bedore (e LANCE could wehe
the packes inea pa-kes 1uemory,

CRC error. Tndicates thag vhe packer hos o CRG ectior.

Duffer ereor. Indieaics (had rthe LANCE fitked the recenve didiz fagfler and
was gnable 1o chaln w andgber reveive data booffer 1o sooite the rednsimder
of the packel. Eiher there was not another recelve haffer 15 2ikhle or the
LANCE wus unable ter tead the receive descriptor eing cniry guickly
tnough 1o find the new efloc before the LANCE internal daea sifo geer-
Aowed. Drata buffers st be st least &4 byees long to allow the 1.4NCE
tione g0 find the nexc dus TaafTor Nor buffer chainlog,

Atart of pacier. [ndicates wha 1his feceive data butter stans a new packet,
End of packer. Indlcates that chis reocive duta butfer ends 2 packa

[Tigh acdidoess. The high-order 8 bitg of the address of the recodve dags
Bl corcesponding oo this roccive descHptor ring entey.

LAaM Bridge 100 Tachnical Manuat
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Figure 3-6: Blt Farmat af Word 2 in ihe Receive Descripter Ring Entry

Table 3-3: B Descriptions of Word 2 in ihe Receive Descripter Ring Entry

Bit(=) Harme Dascrption
< 15125 1 Mupst he ones. )
= iraAlks RONT : Boffer byee count. The length of the dat: boffor correspoanding Lo s

cotey dn the receive descripror ting expressed ws 2 baod Codnplement.

1a Y | 12 11 10 k2 e oF 06 05 ] i o2 o o0
I T ; T T T T T i T T 1 T T
RESEAVED PCHT

1 1 A1 ] ] 1 ] ] ] ] 1 ] k |

1= A

Figure 5-7: Bil Format of Word 3 in tha Recelve Dascriptor Ring Entry

Tabla 3-4: Bit Descriptions of Word 3 in the Raceive Dascriptor Ring Entry

Blti{s) HName Descriplipn

= 15:12> RESERVED Maw wscl,

< L1l M Pachket byie coaat. The number of bytes Io the eoeived paoket,
Operation ' 213




3.32.2.2 Transmit Descriplor Ring Entry — Each transimit descriptor ring eniry Is nmde up of
four words thar delime the location and status of packets stored in packer memory, Flguees 3-8
throngh 3-11 show the Gelds that make up each wornd in the tramsmit descriptor eing codey.
Tabtes 3--5 theongh 3-8 describe e e Tunctions of each word in che transmit deseripioe ring

ETHTY.

15 1 1= 1 1+ 1% oy 0 oy g LS i L3 az G Lkt
1 I 1 I T I 1 T ] T T I f | |
- Lok
- ] L L L L i H L ] | ] k | ]
LR e

Figura 3-8: Bit Format af Word 0 in the Transmit Descriptor Ring Entry

Table 3-5: Bit Dascriptions of Word 0 in the Transmit Descrigtor Ring Entry

Bit{a) Mame Cescription

<1500 LADR Love welddeess, The low-ourder 16 bits of the addeess of ehe tronsmlt data
buller correspondding cor this fransmit descripror ring enery.
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& 14 3 17 11 10 a- ] oa ar LR A% ) ] i &1 0
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WY EAR | BES lr!-.*EIFLE OME | [2EF 29p | EMP HaDR
|: 1 [ ] i 1 ] 1 i i
LES -Gl
Figure 3-8 Bit Format of Word 1 In the Transmit Descriptor Ring Entry

Table 3-6: 8it Desoriptlons of Word 1 Inthe Tranamht Dascriptor Alng Emry

o fd e

L

L e

<il=

Sl L B
YR
i

YA

Operation

MNama
TP

ERE

MOEE

ONE
DEF

STP

FEME

HaTrk

Description

Crernership bit, When sed. indicetes thot e LANCE owes o7 s ode of the
transmit discrgor ring entoy aud the comresponding tran=mi s buflor
The microprocessor sets the OWN bit to tell the LANCE to dransmil the
comutemet? of tive tals bufler ds 2 packet, The LANCE cloars this il io give U
ey back to the fivewpricessoar,

Frror summary. Insdicares thot ane o moers of P el Lowing ertor Ik js s
in the vansmit desceiptor ciog enoy wond 3 OFLGY, LOOE, LUAR, oo
RTRY.

Bap weaal.

Mure Bndicates thad sdwye iBan oome métey was oeooecl oo ikl 1h;
Pk,

Doz, Thelicates fhat exactly oor: relry was needod (o usemin the packe,

Dclertead, Inelicapes ihat the LANCE bael 10 elee or watil foe a paosec o i
rressE @6 e on phe tehwork before ieznsmilizing e packed.

seart of packer. bndigates thiat this is che flet buffer w be wsed oy the
LA MGEE For this packet. e s vsed B daa chalnlng affess,

ok cof packet. Tndboates thar chis Is the lase baffer to e used by the EANCE
far this pasket. It is vsed for dava chadwing haffers.

High address, The high-order 8 bits of the address of (e trussoric dzea
brffer corresponding toehls transmit deseripior oing entey.

315




15 14 13 ke 1 | Lra oA Ly 05 Qg d fa k] 2 o 4n

[ N | T T : T T T T T T -
1 LI | 1 SIGNT
l I I 1 i | | | I |
LEE=TTdT
Flgura 3-10: Bit Format of Word 2 In the Transmit Dascriptor Ring Enry o
Table 3-7: Bit Descriptions of Word 2 In the Transmit Descrlptor Ring Entry "‘
Bit{=) Mama Descripticn
S1%AZ= 3 PILIAL PeE CIFBCA.
< 1lwMi>  BENT Buffer byle goont. The feageh of the data buffor correspondiog to this
eatry i the deansmit desedpior viog cxpressed as a twos complement -
nixmber.
318 LAMN Bridge 100 Technical Manual
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13 14

14

1z 11

BUFF | UFLE | FAES

' ] T
LOoL | LoaR | BTRY . TOH

LRS-

Figure 2-11: Bit Format of Word 3 in the Transmit Descriptor Ring Entry

Table 3-8: Bit Descriptlons of Word 3 I the Transmit Descriptor Ring Entry

Bit(s)

LG

=14

13>
<12

Rl

<

= (W) 2

Operation

Meme
HUIEF

LiFLCY

BES

LEOL

LCAR

BTHY

TDE

Dascription

Buffer error, Idicates thal the LANCE did not find the end of packet {ENI)
it in the cortert boffer and did not own the nexe balTer.

Umnberflow erroe. Indigaten that she LANCE has irupcawcd 1he packeer
because it was waable to read dat words o tiermney quickiy encaph.

Rresetrveel Mol vsed.

Late coliision. Indlcates that & collision occieered after the TANCE truns-
miijed che fiese 64 bytes of the packes, All noxdes should have decected dhat
Uhrerc was acEivity oo the aeterork by this simme. 'This suggests that the colli-
sion deteck clrenltry of some othes pode on she octwork bas fdled. The
EAMET divcs et pebry on Laoe collisiodd.

tras of carrier. [ndicages thae the carder-peesence inpat 1o the LANCE
went false during thye transmissbon of this packet. The LANCE (e ot
Fetry upen Joss of carries.

Retry error, ndicacs thag the LANCE falled to transmin the packat in 16
REIEIPLA Recawse of repeated coltisione om the teyw k.

Tome cdomaln reflectonaetoy. AD ictaat counier 13l COHLLE SYSem
ek (1M MHz) from the start of a fragsmission Io the oocurrence of acol-
ligingn. This vahoe 15 useful in detennimdng the guapeoxingme distance to
Faeelt in the nersork cable, The TDR vali: 18 valid ooy If RTRY is set.

17



4.4 Leamningand Forwarding

The main Fanction of the LAN Bridge 0 nniris filtering getwork teaflic. T'his minimizes ocrwock
traffic by keeplag local oraffic tocal.

The LAN Hridge 100 ol lstens' 1o netsork traffic and scquires a working knowledpe of which

slations are associzted wirh which FAN (LA N5 are identiffed a5 heing comncered to podt A or porc B

of the bridge). This knowiedge 19 acquiced by reading the source addresses ot incomlng packe s and e
ooting the port through which the packer cotered. Phus each station addreess that 15 heard from '
becomes associaced wish 4 port of the bodgpe.

e

The LAN Bridpe 160 unit stores the informanon io a staton address table thar holds the staion
adidress (48 birs) and the statos of each szaton (16 bits), The states is written by the fiemare and
dclinds Ue port associated with an address, ibe age of the address . and so on.

When subscquent packels are received that are interded for 2 kinown (previously stored) address,

the heldge can deweemine wheeher the packet showld be forwarded or ignored. The bridge atso -
updates a0y existinig status [ov the staeion that sent the packes, I fhe sending suatlon was previoussly '
waknonaT, the bridge adds the oew address and its statas o the table,

Figeere 35— 12 ilustrares the eiele lookup (TLED process. The Troll fepmre showon in e Agure ooy be
set by REMS, This feature controls access to certain stutions on the nerwark (soc Scorion 4,450
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I

COMPARE DESTINATICNH
ADDEESS AGAINST TABLE

AR
REASCH NOT TO

= FORWARD PACKET

TROLL FEATURE

SET
T

YES

PORT
DESTINATION

i )

DON'T POAWARD PACKET

= RGN ATION
FORT
7

FORWARD PACKET

Figure 3-12: Table Lookup Process (Sheet 1af 2}

Crparaion

LHG-n7dl
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¥

COMEARE SOURSE ADCRESS
AGAINST TABLE

(L Y

MO I

l

YES IMSEAT MEW ADCRESS

N TAELE AND WRITE
STATUS WORD

i UPTATE 3TATUS WORD T

LHG-L7ay

Flgure 3-12: Table Lookup Procass (Sheet 2 of 2)

3.4.1 Tabbe Initatization

When fhe LAN BEeldge 100 undl firsi becemes active, the netaork addecss @ablc s cinpry. Decaose
the table is empry, the processor has 8o means of accessing status Information 1o perfonn pecket
filtering. The hridge must construct & lse of dctive soations on the netweark. To do chis, (he bridee
processor places the hridge in fhe PREFORWARDIN G siate b mondeor abl traffic on the toro LANs
o which i is conbected.

Inthe PREFPORE ARDEING stte, source addresses are extrachod from the packots seceived (rom e
LANs, but the packets arc nor Forwarded. These sounce addresses and a statys woed for cack: station
address are inserted inascending order i the nedwork address tshle.

The bridge exits the FREFORWARDING staic afiee the prefoowarding delay time of 30 aeconds,
The preforwarding delay tite can be changed by wae of REMS,
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3.4.2 Address Tebie Entries

Acddress {able catries are ascd o koop track of o stams of known network siarions, A sfasion
becomes known when ibe LAN Bridge 100 onét receives a packee from the statiog.

An address fahle encey has the fields sbown in Figure 3-13.

g3 48 47 : a0

STATUS «6348> STATION ADDRESS <4700

—

LEG =750

Figure 3=-13: Addreas Table Entry

"U'he statws is @ B6-hit word skored ity address table Rad. The status functions fociude:
v laciabifying te port associated wikh the stalkon addeess.

*  Logeing che age of dwe Last packel secedviad,

¢ MNotng any spectd statos tral may be sel by BEMS zuch 25 2 aonaging of naiecd acecss address
and o o1

The seation address s (he wadgue 48-bit station address of the originating sudon.

3.4.3 Blnary Search

Tlnder the heaviest potwork fraffic conditions, the hridge omst be able fo #fleer or foreard acontin-
s stream of mindmans-aize {64 bytes) incoming packets. Thiy 13 essenctal that the TLIT salays-
em guickly find entries in the active station list or determine that an enory s ot present. The
#tive station st is an ordered Hst fascending momecal ordec) of $8-hit stadon sddresses corme-
spanding o active staticns on the network.

A rapiik search is wecomplished vsing o binary decision thee search method. igure 3—14 shows a
binary decision treg for by statioms.

The hinary scarch is stareed at the middle entry of the wble. A commparison i made bevacen the
ackdress received and the middie entry and @ “goeater than, ™ less thae. "' or “equad to"™ determing-
Goet is mede. This determsnation resolts i the Bollowing actions:

I the received sddress is prezier thuoa the aceessed entry of the table, dhe search contitnes 2 dhe
cetler of the upper half of the weee. In Flgure 3-14, the seaech would condmue at address 12,

¢ I the cocetved address 18 less than the accesscd entry of the rabte, the search oondnues st the
conrer ofF the Tomeer hadf of the trec. Tn Fignre 3—14, the search would continoe ot address §

* §f the cecelved addresd is egual 1o the accessed enuy of the cable, the scarch eods.
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If the seacch continues, another “greater than,” Uless than, ' of Vequal b0 detetmaination is madle
on the remaiing pare of the tree. This process contnues patil g agdeess 1s fownd O is delermined
t e mlgsing froam the wable.

When the search onds, the results are made availahle w the search resnlts regisier, The resales
include a pointer to fhe fast wcadon proded, and hits that indicare whether the reccived addeess
wis less than, grearer than, or coual o the address in the Last location probed.

The hinary search algorithm requires 4 tnaximuom of 13 probes in s able concmiolng 8000 enlrics.
The example In Blgure 3-14 requites o inaximwm of foor prohes. To aptimize the LAN Bridee 104
processor performance, the resolts of a search are soughe only afier cnongh tme bias clapsed to
guirrantes: that the eequiecd number of probes bus been performed.

Fignre 3—15 illusrraccs the: docisions that control the hinary search pooess,

e | EBE THAM m—-i—— BAEATER THAN =—eean

N
/\ SN
/\ /\ /\ /\

~— FIRST PROEBE

w—— SECOMND PROBE

-+——— TH:AD PRCBE

wr——mran FOLATH PROBE
AANANLAAN
1 11 13 14 15§
ZTHIE ROW IDEMTIFIES THE LOCATION WHERE
HNEW ADDAESS SHOULD RESIGE W 1T 1% NOT
FOLME 1M THE TABLE,
Lk |

Figure 3-14: Binary Decisian Troe
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] (_ ENTRY {'-IGTF'DU?'ID)
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ARGUMENT
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_TABLE AGDH
PROBE HIGHER HALF mﬂﬂﬁffhﬁm” 1
OF TABLE 9 s
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O TABLE
ADORESS FOUND i
N TAGLE
W TS

Figitre 3=-15:  Binary Search Process

3.4.4 _Furwamlng

Wlest the LAN Bridpe 100 unit has found aniocotnitg packet’s destitarion address to be stored in
the active station Hsi of the addecss table, it checks the cotresponding status word o determine
whether the packet showld be forerarded or ignoeed,

Wirern thee heidge has not tound the destination address Feomm an IReom ing packer v e stored In the
Active stacion list of the address table, the bridpe forarendys the packet by detault.
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NOTE

It certuin conditions are set by use of REMSE, the LAN Bridgs 100 wair places addi-
ticatal vossiraints on the decisiom of whether to Fileer or fomarard p:uf]:-r:*rﬁ. Rrime of
(hese cotiditions sre discussed im Section 3.5.5.

3.4.5 Wrking the Ethernet Address Table

an opdlonal sofiware packase cilled Resmote Bridpe Managrement Software (RBMS) o be wsed o
spoclfv additiooal condidons for the bridpe’s decision oo whether o Hiter or forward packets.
Ulscrs of RBMS o wrile inng the active siation list oo regionaiize mubticast packets or ffmic the
ACCCss OF COrtain SLALLGNE o opposive sides of the bridpe.

More dedziled informaion oq implemonting the fobloseing featecs & provided v the Aemote
Aridye Manageuent Softuare Gride (e no. A4-FYo4a--TT.

Seglonalization

A number of protocols vse saiticast packees For bndtialleng, locating other stations, and 50 0. ks
eaxy to confine such profoools 1o a parcienbar segion of the network by instructing the beidge not w
prass such mualticast packets, This is done by entering the multicast addeesscs into the Edhernet
arlubress cabde aof the hricdge, Tninis way the bridge rocognizes e adéoesees as bebng on the same side
o the bridee ay the originating seasicn and does aof Toeward them

Limiting Access

I inay be desirable trom a network managemen standpoint so Timie the abdlicy of some seations on
o Side ol efae bridge to send packers to certain station oo the opposice sbde of the bridge, This is
refveredd torax the Troll feature, which cam be activated by REME.

‘Flie appropriate bridge management protocod packet instoocts fhe bridge to flag none, some, orall
of the addresses in the active station list as controlled addresses. This canses the bridge fipmeeare (o
deop packers oopinatimg from ome side of thie bridee destined for these controdled addresses on the
opposite side. ITnorther words, the ridge never foowards 2 packet 1o what is constdered o bea con-
Lraalledd adidbress,

3.4.6 3pacial Cases
The EAN Bridpe 100 unit handles the following spoecial oases.

F.4.6.7 Stale Packels — A packer thar 5 1o be fororanded heromes stale i the beldge 15 not ahic o
lurward the packet within twa seconds heeanse of outhound congestlon. This stale packet time is
measured {rom the reception of the dase byoe of the CRC ofF the inbonnd locat eres aorweork (LANG
ter thie start of rrunsmission nf ehe destination address on the onthound TAN, The LAN Bridge 100
undl recovers from » stale packet condition by causing an vnswceessful tranamission of the packet.

3.4.8.2 Swapped Sides — If 4 siation is muved from one side of the bridge to the other, ios pres-
ence on The few porT supersedes LUs peesence ou the old pore (the statos word is apdaeed)
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3.4.6.3 Addrass Aging — The relative age of statlon addresscs i the Etheenet ubdress rrbic is
detetinlned by the smonat of time chapyed sinee (e station was Tast heard from.

1f Lwi minutes have elapsed since the station was last hesrd brom, the bridge considers the stalion
Lo have ceased po cxlst on that stde of the bridge. Any dats it the seanes word badicasing that the 513-
Lion exists un that side of the bridge B ignored.

IF fhar station Later transmits from 1o previows slde of the bridge, its aluliess 18 retenrmedd.
NOTE

Far mitires is the normal amoune of thne xilowed for aging. However, for two
minutes folowing a topology change, ondy 30 seconds of aging are abloe od, Topul-
oy changes can chatge (e Jocation (pore} ausociated with pn sddsess and couse
partitioning of the extended LAN. Shoviened aging Line milnimizes partifioning by
cleating the address Lable of eatries whose locutions wore affected by (e fopology
c-huarige

2 47 Ethernet Addrags Table MaimManance

Whon the Laby Bridge 100 unit finds the source addriss fros an incnming packet tohe in the active
starion Tist of the Ethernet addness cable, & updates the corresponding stutus woed, Updatimg ebwe
sialus word includes reserting the aging timer, notng the port associated with the address and 50
otk

When the source sddress from an incoming packet §5 not stored in the active staton Hst, the bridge
st ingeet the new addeess {and atamy) inko ies place in the ordered table.

New addresses and their sexrch siams {last lofation probed and the cquad oo or greaces than bicspase
Rrst spored in the now addtess entry portion of the address table,

As a background oporation (#ec Seciion 3. &), the new sddress cpiries zre presoried in the tew Crilry
portkon of the @able, Then each adedress i inseried inge the gcrive stafion lisr.

3.4.7.%  Ingserting New Addresses — Whon a new sourc address iz inseroced into the acive sta-
Chon list, it moast be inserted in its progrer location in the ordered Gxblc, Often, this poguires
nmnerous existing entries o be shitted op 5o that the proper location iz 'wacated' 10 ACCOMMIN-
chate ghe new addeess.

A5 a0 example, Figueee 3216 shows addresses that must be moved to accommadare the new address
5%, Address 55 must be mscrted inm location N fo nwintd thi ordered aarare of the abic,

Since the gew address 53 must he inserted inro location N in the aoded stagion list, scven atdresses
must be rransferred up one ocativn a3 time uneil lcation ¥ is vacHed.
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Figurs 3-16: iInserting a New Address into the Ordered Tabie

3.4.7.2 Single-Entry Compare — When seversl new addresses have accumlzfed in the now
address entry portion of the addeess table, they are presotied wsing 2 single-entry Gonpirison
Before they are inscrted into the actve stution lis, Presorting icw entries quickens the process of
prserfion fnts the acthve sation list,

Uikler normal conditions, a binsrs seaccly is iniriated nzinp the midafle: bocation inothe active stpfion
lis1. A binary scarch continics until the 2ddeess is found or the table 15 cxliaybedd.
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A special location (0000 in the address table is used to inlthge slngle-entry comparisons. When
fevarion Qo is probed by fhe microporcessar, 3 single conmparison iy made and no fareher Loca-
Fiods ane probod,

Onee the new enteles are presoried, the microprocessor then uses G4-bit moves (see Section
3.0 7. 30 inserr each address into s krcation in the sotive station st

3.4.7.3 64-Bit Move — Shiftiug any address in the address mble Involves moving 48 bits of
adictresis und the corresponding 16 bits of states. a torad of G4 bits, Sncc 1he micropeDoesacs Camn
munipubate only 16 bits of data at 2 dime, each address shift woudd roqolee Four address-ro-address
traiisfers.

To acecleeale Lhe task of table maintenance, a spocipd address range is mapped such thae when the
miceoprocessor addeesses the spoecial addeess range. ali 64 bits (the address and status) are moved at
once. The low-order €8 hies that make up the Ethernet address are resd from BAM, tetoporarily
stored in the compararor PATS and then written into the new lecaton i RAM. The iph-order 1o
hira that make up the stafus word are written from the scatas RAM, temporalby stoced it e indcoo-
processor status repisger, and then written indo e new location in the siaces BAM,

4.3 Leop Detectlon

LAN comfipurigons cannot inchade any 1oops (redundane paths) becavse packets transmitted onto
the LAY will circulace suownd aay loop indefinitely.

All LAN Siridge 100 vnins have a loop detecrion Feature. This is an automatic process that ogicadly
configures a loop-fece cxrended network. This process, performed by a spanning tree comprtaiion
algorithmy. provides 1he following Featnres to enhance exended nerwrork performance:

+  Loop derection —  LAN Brickge 100 units are acvidentally conffeered in g Ioop, the process
will compace a loop-free portion of the topology, This preveots _E]EI.I'.'.’I’.!'_'H oo circubativg:
arcaend the cxmended network indefimitely.

*  FRackup-— LAN Bridge 100 units can be defiberabely configured it 4 loop it secl a war that oo
LAY Rridge EO0 unit in dhe loop can serve us the backup for any one of the odice LAN Bridge
100 units in fhe loop,

& The process is sel f-mmntining — The process is a Ccopdnwous one Qi responds droamically o
changes in netwrork topology. Chanpes may be caused by 2 madfunctiomog EAN Bridge L0 unit
or by using Remmote Bridye Mamspetnent Soliwacs (o chatge parameicss in the spanming teeo
compatation alporithen. When chatges are sensed, the alporithm pecompuies the new nerwork
eopulopy and apain becomes stable and selEmainraining.

s Fhe process is determinisie - A Hxed set of reles conirels the process o that when vaiables
are changed, the pesules can be peedicied.

*  The prooess redquires fow ietwork overhoad -— The messages that control the spanniag tree are
transtiiitted by pacticipaling LAN Bridge 1640 units af 1-second intervals, chus using a very siall
percentage of the available network bandneidoh. For example, if the interval between Hello
meriages 18 1 seoond (the detault}, the overhead caosed by Helo messages in & stakbhle configara-
tion is (4 bytes persecond (0005 % o the notwork),
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Hefbo messages are 60 byies in length. The Hello mulicast address is
(IIEXY (BA-iM-20-D 1 -Q0-01, and the type Ficld is 80-38 Becanse of the propri-
Clary ruature of the Hello message, athar Belds are oot divcossed i this manuak.

3.5.1 The Spanning Tree Principla -

Althongh the LAN Bridge 100 wnits in an extended ncrsosk can be physicably placed in an mebiteiey
tashion, the logical nerwork that the LAY Rridge 100 onits sutomacicaliy creave i always o
spanning ree, The spaning tree has the following hasic propertics:

*  There are oo loops; thal is, ihere is only one path betwecns any ewo LAN Bridpe 100 units,

AN AN sre conmected,

The process by which the LAN ABridge 100 mnits conseract the logleal spatuting teee From an arhi-
trary phiysicul configueation i3 calked the spanning tree compntgtion proccss,

4.5.2 The Spannirg Tree Compuiation Process -
The spanming eree compuiation process consises of the following steps:
1. The exiended network clects 2 single root bridge.

4. The extended network clecis A desigmates bridpe on each of its TANS, The desiganared beidge is
the LAN Bridge 100 unit with ihe loseest path cost o the root bhridge. & path cost is the sum of
ahi the lime-cost parameter valoos {0 any givea path of lines. RBMS may be ased 10 modify line
CcosE parirmeter valoes (see Section 3.7).

3. Al LAN Bridpe 100 units execpt desigeared beidpes surn off alt lnes, excopt foe (he singele tine
thar s the lowest path cose to the root eidge . Designated bridpes curn off 281 lines except for the
stagle line thut is the lowest path cosr te the rooc bridge and 2oy lines zsttached 1o LANS Tor
which they are the designuted bridge,

Whon LAN Bridge HGanits are first aveivated {cither by beirg powered on or by bel g resc asiog s
bridge matagancot comunand), each TAN Bridge I04 unit assumes chat it is the ool bridge of the
spanning iree. Dach CAN Bridge 100 ot scrds out Ielio messages on all its LANs deciaring itselll 1o
he the root bridge of the extended netwock. These Hello messages are tadticast to ull other beidges
that are directly connccred W the satne LANs. For evample, in Plgure 3-17, bridye B10's Hello mes-
gage is received by bridges B3 B4, BY, B1], and Bi4. S—

Bocause Uk LAN Bridge L0 unit i3 declasdag itseld the root hridge, it aiso declares itseil the desig-
nated Tutdge oan il its LANS.

As LAN Tridge 100 uteis receive Mello messages from otlige LAN Bridpe 100 units, each bridee com-
pares the root bridge and desigoared bridge information in the received Hello tuessapes 1o ios own
informadon. When perfarming the comiparison. the bridge compares fae new rool bidge, oot
path cose, aod designated bridge to the corrent rood bridge ] rout path cost, and desfgnated bridge.

The rooe bridge ard desipnated bridge fields are simply the tetwork address of the root bridge aond
desigrited bridge with a root priorcicy prefix. This root priociey prefis can b set by bridge manage-
nent and defankts to 2 freed value that is egeal for al bridges. T2 hridge Gads il o Uelio message
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COATATAs Beller rood infotmmatiaon (Jowervaines), it oezees oo Jechare isel s the ool stoves the new
roecet infoemaon just received, st bering 1o send ouor the new informarion.

n astable cavivonmene Gl bridges ad Hncs remain etve), this process eventoadly leads (o 1 single
reaf bridge belnp clocted as well as a single desipraced bridge pet LAN. I no furcher events occr,
the network wilk remain configured in ehe orginal spanning tree created by the spanning brec con-
pumtion plgorvithon, Node thas givoa the same bridpes. e same set ol condivions, amd the sgmae sci
of paramclers. (he spanning Lree computation alporithm will shways derive the same configuration.

Figerree 3—17 shows (he end cosult of the abporithin for a 14-bridpge extended network. In this ner-
worrk, the beidges have the addeesses B1 chrough B14. Al rooe priovity ficlds are assumed oo De twe
defanbe (128). i address Bl i asseined o be srithmetically less than addeess B2 then B will
become the: root bridge, Figuee 3-17 also shivws e Hnes choat are potingo the BACKTUT seade, In chis
statg the beldges comntinge wo recedve Hello medsages over these lines; hiomever, fhe lincs are pol
usedd tor forsyrding, This BACKUT statc iz whie allows the bridpes to tomm a loop-free tres from an
arbitrary physical connectien and yor Tave e Aexibility o seconfigure thernselves i a Hne gocs
down. Figrre 3— 7 olso shows (e designaicd bridges thal result from the agorithun: hridges R2,
BAa, B3, BO, BR, 110, B2, B3, snd B4,

Lo ¢ i LAk O o B Tk (N

i

S
7
813 ] Bl

v Brokan fines endicate Faes that arn in the BAGKLIP szt
* Biridge B1 g the ront Srudge
 Bridges BY. A3, B, 86 BE, B10, H1z2, B13, Bi4 2ie the designated tridges.

Lz o7Ed

Flgura 3-17: Result of the Spanning Tree Computation Algorithm
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When o sebie spanning (éc configaration has becn established and a bridpe determines that it is
net the root bridge, it svops sendimg oot Hello messages. Brstead, i sends owt 3 flello messapme only
when it veceives a2 Hello message from e desigiated bridge on the lne to the teot bridge. Other
thin wpilogy change oosification messages, bridges deo not send & Bello mcssage on ihe lie over
which they reoeived the Hello message (the Uoe o the deslgnatod Lridge).

Therefore, in astaile netarork, each LAN has ondy one Dridge (che destgnated bridge) thar sends o
12elo miessapes. Figure 3-18 showes the Hello message propagation in the siable nerwork shown in
Fifrre 517 .

o £ > — LAN 0 - - -
| L
¥ ¥ T
|_"E52 [_EL:] T

B? | 88 |

Ll_lm.i
e ]

“_5—-—-—-:—“ | &

EH
t and | indicete diraction of Hella megsgage propagation,
Broken lines indicats lines tha! are in the BACK P state.

Bridge B1 (s the roat bridge.
Bridges B2, B3, BE, 86, BE, B10, B12, 813, B14 ara the deslgnated brldges.

LKG-0 55

Flgura 3-18: Hallo Message Propagation
3.5.3 Spanring Tree Parameaters

Certdn paramcrers wsced Da the spaoaning 1rec caomgraiauon algoei cat e sel using bridee trasn-
agement commands, gnd admaosi alk pargscee rs and vadabics involved in the algacithm can be rcad
usingr manegement comoandds. This capability atiows network masagers 1o mondtor ond |pfluence
decisions mude by individwsl eidees, For information on asing this capabilicy, refer o the Remrose
Aridge Managemend Saftacare Crivddde (parl 0. AA-FY A TE).
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3.5.4 Exampies ef the Spanning Trea Algorithm

Figire 3— 19 represents a possible physical network in which seven networks are ticd together with
bridges to form 4 large extended TAN. This pacicelie contiguration may nor be practicad, but it
serves to explain the fuaction of the loop detection process, When the bridges In the network of
Figare 3-17 are powered up, the following events acons 4% part of the Spanming rec sgorithm.

2.
3

ik,

fa,

All bridees send out Heblo messapges which contaln the bridge 173

sinee bridge 0 has the lowest ID, i s cecognized as the rinot of the spanting tree.

3. "Phe roor bridge escablishes itsell 25 the deslgnated bridpe on each of the LANS it connects.

. Each of the orher hridges derermines Les distance from che root bridge o tevms of the nuimber of

bridges hetween ir and e rood Dridge.

The algoeithm clects a desigaaced bridge on cach LAN. The designated bridge is the ume with
ihe Tomeesr path oot tor the root bridge.

DresigaEted Bridge LA™

EE T
oomomoa D

[ ]

Th the case of LAN G, the distance to the root bridye is the same theongh bridge $ vr bridpe 6.
Rridge 5 becomes the designaied bridge because its 1D is fower than rhat of bridge 6. Bridge &
goes into the BAUKLEF staie because i is neither 2 oot bridpe 001 2 tesignuted bridge.
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Figure 3-19: Hypothatlcat Extended LAN Using Bridges
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The logical network formed as 3 result of the learning algorithm is shown in Flgone 3-20.

LHG-0TET

Flgurs 3-20: Logical E_.:lnndld LAMN Formed hy Learning Algorithm
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iF 2 bridge goes from FORWARDING stute 10 3 BROKEN soire, the spunninyg rrec tlporithm
recondigures the oclwoek wpology, For exemple, if bridge 4 malfienctions, bridge 6 gocs 1w he
FORWARLDING state and hecomes the designated beldge [oe LAN F_ Brigge 0z still the roor bridge.
The new logical nerwork wpokogy is shiown in Figure 3-.21

G
Y
_ (8
£
BROKER
W
L]
b
o
AROOT BRIGE
L] o
):%/’%
LESi-p7oA

Figure 3-21: Heconfigured Logical Extended Network

TE fhwe roor bridge of Figure 5-21 mabfpnctios:

Hrldge 1 becones horh the rout bridge and desipnuted hridge for LANS A and T
Bridge & goes into the FORWARDING stue awd becomes the desigrtied bridge for LAN ©
Brickge 4 beoomes the designatod bricke for TAN

Bridge 2 hecmmes U designated bridpe for LAN B,
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The tew bogical network 1opology is shownin Figure 3-2.2.

Figure 3-22:
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Apother emample of an extended ncrwork is shown in Figure 53—23. Notice that eldpes are cope
nected insuch a way that two physical loops exist. The loop devection finction of the bdge heips
o configure the nerwork logically so that o loops exist.

Flgura 3-23: Extanded LAN Showing Phyzslcal Loops
After the neework is configured by the spanning tree algoridon:

*  Bodge v s established as the roor bridpe of the Spanuing tree pnd i3 the designated bridge for
TANs A and B.

* FRridge 1 is established as dae designated bridee for LAN €
*  Dridge 3 is established a5 the designated bridge for TAN D,
*  Bridees 2 and 4 coter the BACKLIP state.

Phelogical contigurarlon is shown in Plgure 3-24.
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Figura 3-24: Logical Extended LAN with Backup Bridges

Tia the netwiotk of Figare 3-24:

» Ibridge L malfunctons, hﬂ-igi:. 4 will become ﬂl,'l-l:';‘ﬂt'[ﬂnul and the dcsigm:d hﬁdgz: for LANL.
s If bridge d matfunctions, bridge 2 will become the designated bridge for LAN D,

« Ifbridge 0 {the root bridge) matfutctions, bridye 1 will become the new poot hridge and dealp-
nated bricge for LANS B and C, bridge 2 will become operariona ad the desighated bridgc for
LaMN 13, and beidge 3 will becoime the designated bridge for LAN A

Operation . | 3-37




The new logical nerwork topulogy formed as 2 result of the foot hridge malfunction is shown in —
Figuere §-25.

BACKLF
3

MEW ROOT [,
BRIDGE

¢ -

Lk OVED

Figure 3-25: Logical Network Topology for New Hoot Bridge

3.6 Foreground and Background Operatlons

The main function of the LAN Bridge 1040 unit is tiltering and forwarding packets. To operate effi-
clently undes the heaviest netwark tratfic comditions, the LAN Bridge 100 unit must be ahie o flter
or forwaed a packet every 32 ps.

Durimy noemal opecition, rhe LAN Bridge 100 upndl perfoms 2 vaHely of uperations that includes: =
*  Performing loop detection finckions.

*  Recciving packers and writing them j.ﬁm packet moanoty.

*  Using the cescriptor rings Lo allocare buffer spuce and ro find packers in [ackon metnory.

T Trunsmittiog packeos from packet memory.

3-38 LAN Bridge 100 Technical Manuat

P R TN T W IR P B o e e o e e s e —— L T N RS BN o . e e o . ot e . s . 5o 5



gy

Fo

[

oy

*  Perfoeming o hinery search of the addresses it tie Bibeenet addness table.
»  Prosoring new address eaieicd,

*  Srocing new addecss L'.l'l'l;r'ii.'ﬁ tn the Lihetaer address rable.

»  Responding to bridge manggemennt insiroclicmns.

*«  Perlornng MOT operations.

Though 28 of the operations listed here suppor the main fuacton of the LAN Bridge 100 unit,
some operations may be ke crilical; ths theic execution may be defayed utitil A operaiion of
higher priorvity is compleied.

T'o priorvitize the varions operalons, fhose in the critical path of fltering or forwarding packers ane
cunskdered fureground uperations, Less aritical operations are considered backpround oporaefos.,

3.6.1 Fomground Operalions

Foregrommd operations ai 050 sperations (hat imust occur 50 ihat the LAN Bridge B ondr o fil-
tor or torward packets. The LAN Bridge 100 ikt s

*  Reoeive packers o 1 LAN,

s Seun and write the rocedve desorpeor iog,

*  Write the packels o packer memory.

+  (Compare the desdnation address to the Edienicl address table.
& Pecide whether (o forsaret or filter the packels.

& Scan and write the transmiy cl-:ﬂcri'fﬂurfinj:;.

s Transmit §(orward) e packets to the otier LAN,

*  Compare the sousce addaess oo the Ethermel 2ddeess taple.

¢ Terform kop delectlon Ranctions.

Mt of the Eerepround oporarions are in the cridcal paih of filtering or forwasding packers and are
calied critical path operatlons,

Loop detection funciicns, though oot in the critdeal pach, have the highest prioriy and are per-
formed 1 forepround operations. Loups inan cxrended network couse uinoecossary packet traffic
thar can deprade performance of crcal path operations. This eondivon can Witimately prevent
hackaround operations from executing, siocc background operatons are deferred until Lie-
grond operations are complered.

Loop detection fenctions maintain LAN Bridge 100 unit performance levels by derecting and climi-
nating ipops. This optimizcs asage of the criticul pach vy minimizing unsecessay raffic, thus
allovring time {or execution of backgremml Operadons,

Operation : -39




3.8.2 Background Dperations

Ea_-:_kg,mund aperations support the main function of the LAN Bridge 100 it bot are not in the
critical path of filiering or furwurding packets. Tahle 3-9 identifies major background operations

in criler of their priorioy,

Tabls 3-5: Background Cperatlons

Operatlon

ArhIress pahle
L E R R TN T

Bridpe
TR LT
DPEraLing s

Maintemaruoe
(peratlon
Pronrea] [MOP)
fancEliang

Tlooer fanclions

Counter
MEIRLEILAn e
tunctions

Conernl of stane
champges

=40

S el e co——— — —— — . - E———————

Descripbion

Typical zchdress mbile maintenance gperations Include:
*  Updating te address tahle s1aes wrocd

& Presooiing oew addeess enries

*  Storing tew adiresses in ihe sudress fable
Beaponding t bridge management instructons.

MO functions include respanding to reguescs for system identification, laop data
OPERSLGCS, 4 CUNTIIET LS aRed.

Timer funetices inclade ceacidng varivus tmers.

Couneer furciions inchude maéniaining pointees for warious yuewes sucl 25 e rmans-
mit wnat vecedve: descripros rlngs.

State changes aee diccated by timers and couneers that are conteolled 0 the back-
ground.
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3.7 Reamote Software and Bridge Access

Bemote software-such as Remoie Bridge Managemenr Soltwace and LAN Traffic Mondtor sofiwrare
use the network to communicate with the bridge. Bridge swilches 3. 4, and § controt communica-
tions betwecn the bridge and the node ranning remote sofrware. Table 310 describcs the switch
paositlons that controd bridge access.

Table 3-10: Eridge Access Switchas

Swieh
Mumbar

-
3

Oparation

Hama

Pou'l A
ACCLas

Purnt B
Access

Lxvwn-Line

Enahic

~ ON{Down)

Stations o {he LAY conaecbed to
port A shat bave hridge manage-
mreit apratrlittes are sioered do

" rewd ard wHe (modify) bridge

TR LEARCT S SN PATANGE0EDS.

IF 2 load host resides on port A, the
syl st e on For doas-Lims:
loacling safrecare.

SraEions on the LAN copsegicd e
porg B ihat hrve bridge riansge-
ment capabilities ace aliowed wo
read and welte roodify) bridge
MEAAL ETIeTI frac oo rs.

Tf a ot browit resdeles o0 port B che
st itch it b on for down-line
loading sofreare.

Configures (i 60 Orerate a5 4
LAM T'eaffic Mondtor. Enahles
unit to dlow-fine kad softe
fmach s LTM Liatener software!
from a lozd host. When the swilch
s o, the hridee does not Torwand
pirkois.

applicaiple Pore A Acceys of PorL B
Aceess sevitch must e o o pha
rhe load host cao woite to beidge
MCMOCY.

OFF (Up}

Stacdows oo the LAKN connegicd oo
ot A that have bridge iaagenient
capsabilities can read Dok Canmol weilc
bridge management faTamciers.

Stations oo fhi [AN commscied to
port B that have Dridge management
capabilicies are allowed to read but
caanot  weite | bridge  maoauement
pREERIET.

Conflgures unit to Cpetale 45 2 bridge.
Dhisables the down-[itw: Rancifon.

RAMS can orverride the swilch cansing
the bodge to operare 2% 1 LAN Traffle
Montoog.

41




3.8 Maintenance Operation Protocol iMOP)

The TAN Bridge 1068 unit implements network interconmect (N1} maintenznee proends 15 speck:
fied ive the Digiied Network Architeciure Maintonanve Operations Functional Sprecificatior (part
0. AA-T430A~-TK). The operational descriprion atd message FRrnats of these pratocols are spec-
iliedl in thar docotnen: 2nd are ot cepeated hore, The minimue funclion:t reguiveatonts for sn
N port sre onthined in the Dépifad Selwork Architecture Fthernet Node Procact Avchiteciure —r
Sfrevification (part no. AA-Ka {04 1KY

T heidpe supports Le following mindmom set of maimemates Rinetions:
*  Reyuesr identification and systeant identificztion packets

*  Lowp darg and loop data packons

* Reguest connbers ancd counbers Mmessees

These maintenanee fute lions are furthor defined in Table 311,

Table 3-11: MOF Request and Response Messages

Heguast Message Response Massage
Regnezt Idenfcarion — A message Mrom netwaork Jystemt Mdentlficariom - A sesponsc frspn che o
IGAMAEement reguesting a syswm identidfcation bstichge coneaining:
meesszge frowm Lhe LAN Dridge 141 *  MOP verswon arinbr

*  Comdole slaoe

*  Harchware adosess

*  Fumctioons

* Llevioe -
Loup Dala — & message from oeework meznape- Lovped [apa - — & messepe freom the LAN
ment instrucaing (the LAN Bridge W o loop dua. Tiridge 100 In rogponse 1o 4 Inop daig message.

Luop messages arc farwarde] oo ehe divection indl-
caved b the Hibeeowr qdoess table.

3.9 Salf-test

The seli-test is resident in the LAX Bridge 108 Setoware and 15 starced on PR U of 508t reser, =
The sekl-test program is desipoed to:

* Test 3% of all stock-a 4541 o SAD) fanl s, —
®  Provide 3 maximuon amounet of fait isalacon © e Bailing functional bluck.

Thie seli-eest is run it one of two switch-selectable modes:

= Norml

*  TLoopeoiesei-test
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I pormat mode, the sclf-test seatts feom the power-up veclor and hegins testing at the lowest leved
with the CEE snd cods tosting ar the more functione nelw ork tests. if no cerors are found, sell-tess
sgeninates the Sel-est OK status LED and jumps to the LAN Bridpge 1040 froreeare. I an erdor 15
foundl, a code coreesponding o the Cailing test is writlen 1o NVRAM, and che Sclf-rest (K status LED
remains off, The LAN Bridge 100 wnl enters the BROKREN atate, wiils 15 sccoitds, und then
reenters the SELP-TEST stuwte, U a0 creor is again detected, the error i handied in the same aoines
a5 betore. LThe error codie previously stored in NVRAM i3 overwritien wille the most recent ertor

When the logp-on-scif-test switch is tuened on, the sell-test operanes the same as i (loves in ol
monde except that It repeats the emire self-test until cither aa error is derecicd 1 the TAN Bridpe
100 wnit is powered off. The NVEAM write test is disabled afrer the First pass to avoid exhansting ies
write capabitity, The Setf-test OX staens TED i tumed on at the end of the first pass and remaims oo
unless am eeror ks found, f an efror is fonnd, the Seli-test OK spms LEDY i furned off, and g code
coreespoading to the failing west is written to the NVEAM 204 the manulaclaring reglsier. The sell-
test then loops on the filing 1est and generaces 4 urigger pulse (once each passpar one ot the exter-
nut pins. This rrigger puise is an ald ro trouhleshooting the TAN Bridpe 100 modinie.

The self 1esl Comraing three 10 orodules:
1. Hasic 16505

2. BEAMCE tcsts

L
'

FLL tests

3.9.1 Baslc Tests

Basic tesis wre run froo ROM and inclode testiog of the:
*  Program H{M

#  Trograrm BAM

& WTYHAM _

»  Htheroe address ROM

s Ethernel address RAM

Timer check

*  Packet menwry

& Purket nuemory fofresh

Sections 3.9, 1.1 through 3.9.1.9 provide a bref descriprion of each ol these Daslc rests.
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%.3.1.1 Program ROM Test — This test docs the Following:

*  Performs a CRO32 calontaudon un the propram ROM excluding the Last longword location in ghe
ROM

*  Lompares ihe resalts of the caloubated CRC with the CRC character stored in the Nast word loes-
tion of the ROM

2,8.1.2 Program RAM Tast — Program RAM is fested for all stuck-at £AA1 or SAT; Frults and con-
Pling fauls using 3 modified version of the Nair, Tharre, and Abraham's testing procedwes (reler to
Funcitoncl Testing of Semicomductor Ravcdom Access Mewsories — foommbading Suroeps, Yol 15,
No. 3, e, 1983,

1-2.1.3 NVRAM Checksum Test — This test performs a checksum calenlation oo the NVREAM
anid compares the calealated checksnm with the value stored in the NVRAM, The checksum is c3l-
cubated nsing the 16-hit ones complement bisary arithmetic, shifting before adding.

3.9.1.4 NVRAM Write Test — This test verifies thai the NVRAM.cnn be written nte The & YRAM
write test B disalaled after the first pass of the sclf-test in MEENSEC U E el

3.9.1.5 Ethernet! Address ROM Checksum Test — L'lhis test performs a checksum caleulation
oty the Echernet address ROM and compares the sesult of the calestarion o (he checksum valne pre-
viouily seoreck in the ROM. The checkswn is caloulared using the 16-hir ones complement birary
arithieetic, shifting bofore adding,

3.9.1.6 Ethernet Adtreas RAM Test — The Ethernet address BAM is ested for stack-ar Falts
{54 L or 340} and coupbing faulis wsing @ modified version of the Nair. Vhatte, and Abeabam's st g
procedue.

3.9.1.7 Timer Test — The dmer test does the following:

*  Searts the software clock and checks that the inlerrupt ocours at (e correcet vector aud the cor-
rect ITT,

* Checks thar diw interropr can be acknowledged or reset by reading address ocarion 40080,
*  Checks chai the mterrupr occues a1 the correct imerval (498 milsecotcls)

3.5.1.8 Packet Memory Test — Packer memory Ls tesied for stuck-ar Ganls (541 oF SAD) and cou-
phing faules using 2 modified version of the Nair, Thane, wod Abraham's testng procedure,

3.8.1.9 Packet Memory Refresh Test — This test vevifies than packet memory refresh is work-
ing. A dala pattern Is weltien ineo the RAM, the tese wates 1 second, then reads the Incation to verify
ihal tbw pattern read agrees with the patrern wtitten. This i3 repeated untdl al] blts are checked Ffor
SA4 and SAO Taules.

344 LAM Bridgs 100 Technlcal Manuak
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3.9.2 LAMCE Tests

Thers are thitee cawegores of LANCE tests:
*  Resel

*  fnerndl loop

= Exicendd boop

3.9.2.1 LAMNCE Aesat Test — This test verifies thar LANCE chips can be reset o a known scate.
Biis in both TANCE chips are set to a2 predererminei stube. LANCE A is resct and LANCE B is checked
10 verify that the bits are still set, then LANCE A is checked o verily thar it is cleared, Next, bits in
LANCE A aee aguin set 1o the predewcomined state. This time, LANCE B s resct and LANCE A i
checked to verify thac the bits are 56l ser. Finally, LANCE B is checked to verify that it is cleasred.

3.9.2.2 Imemal Loop Tests — The intermal loop esks include:
. Transmil TR Logtc Test

*  Receiver CROC Logic Test

»  Receive Bad CRC Test

*  Collision Test

" Multicast Address Tost

& Reject Physical Address Test

= Byte Swap aond Broadeast Address Test

Tranemit CAC Logic Tast

This test clears dhe disable transmis CRC (D'TCR) bit i the mode register 1o enable CRE peneration
om the packet traosndssion. The test then transmits a packer and compares the received CRC char-
acter widr 2 precaleutated value.

Receive THC Logi: Test

This test sets the disable fransmat CRO (DTCR) bit it the mode regiseer o disable CROC peneranion on
packet transotission, The test then tmnsmlis 4 packet with 2 precabeulated CRC character and
verifies thar the packet was received cortecidy with no CRC ercoms.

Heceive Bad CRC Test

This trat sots The disafle traeniait CRC (OTCR I 0 the mode register to disabbe CRC geaeration on
packer transmission. The wst then wansmits a pucket with a bad CRC characrer appended and
verifics that the receiver ags a CRC error,

Colision Test

1o this test, a packeT is transmiteed in mternal loop maode with the mode tegister n:::-ll_jsh}n 1 Tl
The s then verifies thaie the LANCE deteces 2o error and retries the rransmission 146 bimes. Afrer
the sixteenth retry fallure, a cetey erooris indicated.,

Oparation : . =8
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Multicast Addregs Test

This iese checks the shility of the LANCE $0 a00ept or reject 2 packet with the sulticast hit sot t (e
destination addyess of the transiitted packer.

The est uses the following procedure:

1. Fransemit a packe: with an address that the logicsl address fliee should aorepl,
2. Verify that tie packer Is tansmitted and received corrgetly.

3. Transmsil 2 packet wlil an address thar te Lorical address fler should reject. T
4. ¥Yerify that the packer is transinirted byt tot received.

Rejoct Physical Addrass

Lhias text rransomiis 4 packet with the destinagion address not squal 1o the TANCE scddress. The tost
Lhen verifies (s the puecket is transmitted corectly but is not uccepred by the TANCE receiver, The
LSl abser checks the tansmic stams snd kooks for unesprecied INTeCrugses.

Syte Swap and Broadcast Address Check

Tlee LANCE leus the BY TE SWAT bit st in CSR3 and the descnarlon addtess of the packe is a brogd-
cast address. When an inteenal foop packet is tansmitted. the receiver onit should accepr fhw
packet. Fransmit and receive seanus is checked alnng wilth the data.

3.9.2.3 Externalloop Tests — Tlicse tests 2re uscd (o determine the [t L-Lo-pistt Fonp condigo-
rabion, A fag is sef to coable the network pore to netwod: pore tewitiing AF efacee is 4 valid condipura-
tion available. In porc-io-porc testing, packer sizes vary from 64 to 1 500 hyrey, There are two exier-
nal Ioop {ests: _—

* FExgoraal loop test
*  Tare-to-poet Kop fesr

Exteraaf Loop Test

‘This test takees the Toblowing stops Lo determine st network loopback configaration 5 connected
1 the LAN Rridgo Lixd unit;

1. Ancxremal Ioop packet ik sent 00 poteA.
2. Tihe packetis noi received, the selfaest considers it g bacd error and halts,

. fthe packet is received back on port A, the scli-test determines that rhere must be Lransceivers
curmnectod 10 both ports

4. An esvernal Toop packet is se0E onport B,
5. Foofos and dava are checloed at both poris,

0. I the exteraal loop packer feansmitoed on port A is received on por B ettie seTfresr delermines
-that there mnst be 2 port-to-por, Joop configurating, :

348 LAN Bricige 100 Techidcal Mermyual
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1 the cxiernal tonp packet teapsmltted on port 13 is received on port A, the self-test scis a flug to
indicare that a port-to-pory confgunicion cxiss.

#. IF any of the soatus/dars checks or transmitfreceprions fail, the sell-vest indicaes rhe haed error
and hates.

Port-to-Part Loop Test

The por-to-port tesd foquires that poth potts are connected eopeihet throngh 4 mammtacturimgg
logpback cable The west zlso requires that the por-wo-port Flag be set.

NOTE

This rest will Fail wnbess che loop -on-self-rese ssvitch locared inthe AN Bridge 106
LO panct is sct to the Enable position.

The potl-to-port long test creates @ maximum amount ol activily o the LAN Do dype 1M burdware
Iy starting operations with the binary search bardware and dmer hardware at the sac me as it
docs port-to-port eapiig through the manufucturing loophack vable The siee of Lhe packers trans-
mitted varies trom 64 byees to 1518 hytes. Both transmie and receive duta cleatizing is {osfoxd.

3.9.3 Tabie Lookup (TLY) Tests
The TLU 10565 wost the fotlowing:

*  Satus RAM

*  Basic bipary search .

*  Bimary ecarch engine

3.9.3.1 States RAM Test — Sratus RAM is tested For stuck-at faubis (SA1 o SAG) and coupling
faukes wsing 3 modifled versfon of the Mair, Thatie. and Abrivham's testing penccdure,

3.8.3.2 Basic Binary Search Tast — This 1es verifles thar the search regdsiers €an be read trom
and writcen wto by the processor. The west also verifies thar dat Frots the search reglsters can be
wrirten into the Erhoenet address teble RAM in &4-blt incoomenk by wricog 10 addresses
FOROO—FY EEF (this tosis che O4-hit move [uhe o

1.8.32.3 Binary Search Engine Tesl — Fhis rcst verifies that the bituey scarch engine can search
the network addeess RAM for entrics scattered thecughoust its addeess cange, 4 check is made o
ensure thal a by search is wotually dooc during the search fur stored gervrork addresses.

Dperation : 347
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Technical Description

4.1 Introduction

This chapeer congains 1 technical descriprion of the hardiwace and hardware subsystems i make
up the LAN Bridge 100 unit, The discussion wakes a top-down spnreach, begiemng with the system
tevel descripion (LAN Bridge L0O system) and ending with discudsions at the ciranit Tevel.

4.2 Hardware Qvervlew

The LAN Beidge 100 updt s made up of four subsystems, as showa in Figuee 4-1. Hich subsystemm
provvides the folowing fenctons:

s The network interconnect (NI subsystem vecoives packets from the LAN 00 one side af the
LAN brdge 100 undt aned steres them in menrory, The NI may forward the packets o the LAN
on the cther side deponding on a determination made by the LAN Bridge B unit frmsere.

#  The table lookaps (TLU) subsysrern preefocms searches of 48-bit Brhernel addresses stored in an
BR-hy-iH-bit address table, The resulbis of the scarch are used by the LAN Beidge 100 firmwvare
to cetermine wheihor 2 packet should be forwanded o the LAN on the oiher side of the LAN
Hridye 10 umil. C

s The processar subsyitem keeps track of packets swored in packet memory and determines
whether 1Wose packets will be (ltered or forwarded. The processor malniaing the Bthernet
address table in the TLIT. The processor alsn responds o Inop detection messages, Maintenandce
Operation Protocul functions, and bridge munsgement or Reoore Bridge Managemer Sodl-
warc [JRBMS).

*  The power supply subsysiem provides ali of the voltages ceqnlred ro suppore the N1, TLU, and
Provessur kubsystems as well 3s the transeeivers congecred o port A and port B,

4-1
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Figure 4~1;: LAN Bridge 100 Subsystems

4.2.1 Owverview of LAN Bridge 100 Funcilonal Blacks

The LAN Bridge 100 subsystems interact dirough 2 system of bus sttuctures and conirol lines, The
block dhagrem in Figure 4-2 shows relatonsbips atmong the major circwits of the LAN Bridge 100

ENLLiL.

The design incorporares 1 syseetn of hus sweltches (atches ) that isol atc METHOCY SEeuCures el Cacls of
the suhsysiems. This important desipn element cnhance: the uperating spocd of the TAN Bridge

10tk unit by allowiig concarreny operation of the NT, TLU, and processor subsysicns.

4D
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Flgure 4-2: LAN Bridge 190 Functlonal Block Diagram

4.2.2 The Data Path

This section provides 2 gpencral discnssion of one typical LAN Bridge 100 apecxtion to illustoate

how the hardwuare i used 1o forward packets. Euch of the ciccolts mentloned in the discussion here

T

-1

is shown in Figebe 4

e
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Asan example of LAN Bridge (30 operation, assumie tir a milaimem siae packet is preseng o poet
A. The LAN Dridge 103 unit perfomms (e following steps,

V. The serial imerlace adaprer (STAroocives the packet from port & transcelvor and semds it o the
FocH Aeca Mevwork Conerollsr for Ethicoaet (LANTEL

The LANCE stozes the packet b packer imeniory sk clears an O™ bt in e LANCE A receive
descortor ring. This canses the OWN Inermupt gensraror to send an O intetrup! to the pra-
COSSO0T.

2, The processar tesponds o the GWN interrupt by teading the LANCE A roccive desciipoor ring
ehar podnes L the buffer containing the packed The processor then reads the 45-bit destitertion
xsldress {iocarcd i the fiese & bytes of e packel) und copies i into the TLU,

3. The TLU perierus a binury search, which companes the destination address against addeesses
alrcady stoved {in ascending mancdeal ovdery in the address table, The processar uses the
results of e search i derermdine whother the packet vrss he forsreded

e of the foilawing will eooor,

& I no maach i feumd (thar is, {1 the descination address does oot cqual 3 kRown searee
address}), the processor, by defaall, forvwards the packer to the TAN &0 port B G to step -

* I marcd: is found {that is, #f the destinadon address equals @ koown souros address), the
processur checks the corresponding 16-lat seatus wword in the proessos WAL o determsine
the Jocatlon (port A or pord Bl of the stacdon.

If e destination is on side A, the processor disregards the packet, Go o siep §.

If e destination is on side B, the processor deiezmines, by defauky, thar the packet iz po he
forwarded 1o the LAN af porr .

¥ The LAN Bridpe 100 unit transmits the packet @o port 0 us follows:

* The processor writes the dara from the LANUCE A receive descriptor ring dnto the LANCE B
tranemil AosCHipior Fing, reseos the OWN bit in the descriptor ring, and sefs the rransmnil
ezmendd bir 4o LANCE B TSR,

*  When mwansnut condiioens ot port Bave mict, TANCE B reads the packet from packet meso-
aTy Ald fransmd s 40 e the LAN ar it B wsing the sorfal inteeface adapoer (8Ta).

5. The LAN Bridge | woir compaces the source addeess of e ncoming packet to addrisscs
stored in the Ethernct addeess gable. This keeps the sddress table and staius word up 1o date,

A4 LAN Bridge 100 Techiical Manus!
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£.3 ProcessorSubeystam

e prrocessor subsysies is responsible for ovoral] aperation of the TAN Bridge 100 unit. The pro-
eessor allocales buffess od e LANCE nerwork congrollers, initiztes hirary searches, wnd madintains
the address tabkle of te TLU.

4.2.1 Procesaor Circult Deacripiions .

The processur consises of the following citceliry {sce Flgore 4-30:
® Motorols SR DUCDrpTOCoSs0T

*  LErFupe conkeolicr .

¥ PROCEess0r ey

*  SyRlod tiuEers

v Hescloirouiory

Tordrdiiende eapacitdve adieg of fhe processor data bus (THRO-Fr 31, 2 secondany data huas {1THIG-
UD15) is lncorporatcd ngo (he sechitectors: (e Figuee 4-3). The secondary data b i joined Lo
the ey Gata bas by g pale oF ooral bas ransccivers. The secondare dars bues @5 enabled by ehe
addeess doecoding Cloewiiry.

Tachnical Descripidin | . 4-5
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4.3.2 The Microprocessor

T beart of the proccssor subsystem is the microprocessar. The micToprocessor wied indbe LAN
Bridpe 100 wmit is the Momorola GR000, 2 single-chip device with midress and data on separaic
buzes. The 68000 has buile-dn mechanisms fir handling incoming interrupt infosnation and o
cottroliitg bus achitracion. The 68600 alsn provides status information that allows decoding of the
curect bas oporation.

Thie GHOCK) nﬂcmp:mcséur has 2 32-hit internal archisectune and a 16-bit exeernal daa pad. The
pddrecaz bus is 23 bifs wride with sepacate contro] lives for acoessing the wppere and low cr bies cither
49 separae bvecs or together a8 words, The processar s driven by o 10-Miz {100-n=) svstem clock
Ulrat resuls in # processor cyvcle time of 400 ns wirhonr WATT soates.

4.3.3 Imterrupt Controller

‘The intecrupt controller {(sec Flgure 4—4) monkeors the ingermupt pricricy level (3PL) lines. The con-
iwoller vesponds eo the incrropt roguest i the priority of the request is higher than the priority of
the prrocessor. 1 two of Orore IDFeCrapt requests are presented to che intermupt controller at the
saine dine., the hghost level = passed o 1o the processor and the other levels remain pending:.

T he neicroprocessoy dcknowledges the Interrapt by placiog the intermupr kevel on address lines Al
ihroueh A%, Wher the inierrupt vecior generator 15 enabled by the funcgiom code bBnes (FON-FO2),
i teads the aderess Hines A1 cheongh A3 und places 2 corresponding interrupt vector onto the data
Bis. Tubbe 41 identifics eacl indermept, s priorty, and its vector,

Technical Description . 47
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Table 4-1: Hardware Interrupts

Interoupl Levvat Vector Address imerrupt
3 i Weatclwing ginet, i
5 5 LANCE B intcrmupys, Genecared when a GH#06 status ayg is set for
LANCEH. N
§ A4 LANCE A dnpcrrupd, Generzted when 3 CAR0O siasus flag is sor for
LANCE A ]
3 43 OWXN hit mwcreapr B Geperated when an WM il (561 by )
LANTE B) 15 ddercreed,
z Az CFEN Dt icempl & Generured welien an OWN bl (sor by
LANTE A s dacicoi,
L 41 fibev-opuie. sclf-est, Genvrared dudng selfoest i o GEheroptic
medule s imarailed, This cioses self-test to verlfy operaion of
the fiber-optic clecaiury
FISEl=DF111E
SELP-TLCERT - —
'
i
i 8HiF & | -
™ HTA —
L
LAHZE 3 L. —— [ | ai LR T_-H]
QUK TR — ifLa ALLIEEZE aas | WTERRIRT [ noesenr
FiL ! 1" a2 RIS IU wErtoq [ GECOMTAS!
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Figure 4-4: Hardware Interrupl Conliguration
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2.3.4 Processor Mamory

The prowessor menory cirntdns due foflorwring compéondnts:

& PHOM {grores the prograo code)

s HaM (holds a copy of the program codc)

a  HAM (holds the address @bie siams

e PROM (holrds the phiysical addeess of fhe LAN Bridge 100 vnin)

*  NVEAM (teoonds dizgnostic and bridge mamugernent pAnIReLns)
*  MisCellamoous controb regisiers

4,341 PAOM — The FROM (progrummable, redd-only momaony} section of proccssos memeory
sroree 16K words and conixiteg Al pacfve LAN Bridge 100 frmware, incloding self-west.

4.3.4.2 ProgramBAM — Program RAM coniging 8K words and i made up of tero 8K -hy A-hic
stalic RAM devices. The propram RAM conrains a copy of e LAN Bridge 10 program code and
ditta stroctures. The program cxecwies foom progorn RAM after rhe LAN Bridge 10000t has pow-
creil up ancd seli-test has passod,

4.3.4.3 Address Table Status RAM — Thoe address table staios BAM comtains 8K words and &
made pp of two SRK-hy - S-blr static BaM devices, The address rable status RAM contains stutos words
rhar oo rn:lipm‘ul to each endey i the Erhieracyt address table of the TLL. The stams ichudes informa-
tion such oy the olowling:

s The pore (port A or port Broa which the address resides
v The ape of {be address
»  Wherher the addross is used by e LAN Rridge 100 unit for spockal purpaoses

s Whether the address is leamned through rormal LAY Bridge 100 operation or is lixed {writen
foto memory by hridie manageracnt $o fhat it cannot aget

4.3.4.4 Physical Address PAOM — The physical address PROM is 2 32-bie-by.8-bir PROM
device . This PROM contains the wdgee 48-hit (G bytes) station address of the LAN Bridge I08 unli
aree & 2-Lvee checksom of the wddress,

The physical address is wsed for brldge management Tunctions, Maintemnce Eperaron Pootosol
(MO fTunerions and For oo detcction puarpeoses.

4.3.4.5 MNVRAM — Nonvalatlle RAM (NVRAM} contains 2K byees and w2 single ZK-by-8-hit
memory device. NVRAM stores diagnestic inforioacion atd LAN Rridge 108 paramciors during o
power-down poriod.

SYTAM is worite proteced Dy (e reset circuioy during M power-up and power-down cycles.

Technical Descripion Gl



4.3.4.6 Migcellaneous Control Registers — The miscellanesos control registers moaitor and
contrat operation of the LAN Bridge 100 vk, Yhe regiscers and tbieir [unctions 2ne a5 follows:

*  Miscellancons conurol registers cnable interrupts and loophack funciions. A TRETRY MY COt-
trel Dit cimses RAM wldress space to be remapped after power up is completed isee Section
4.3 .4 ).

* A self-test error laich bolds error sems If covors occwr during self-test,
* A programming sclecuden buffer hotds LAN Bridpe 100 configuration information such as

swirch scttings or whether a fiber-optic module is present. The processor uses this Butfer to st
programm funchioms,

4.2.5 Processor Memory Map

The LAN Bridge 100 unit has approximately 1 megabyte of 2ddress space, When the LAN Bridge
Ly unic is powered o, the progrom executes From progeam ROM. Program RaM is hidden and is
a0t gecessible. The momody ieag: shown in Figuee 4-3 iflususates the mapping vsed for POWEriTIg up
thie LAN Hridge 100 vl

410 LAN Bridge 100 Technlcal Manual
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PEOGRAM ROM Lk h))
{B3FFF)
MISCELLANECUS (04000,
COMTRGL {04FFF)
ROMYOLATILE . (SO0
REEMOAY : [DEFFF)
LANCE DESCHRIFTOR - (OB00T)
RINGS (OBFFF}
LAMCE CER {07000)
REGISTERS {I7FFF}
PEOGHAM ROM {10000)
[1FFEF)
PACKET [EROIG
MERDORY [FF¥F)
ETHERMNET {EQD00)
ADDRESS TABLE {EBFFF)
ETHERMNET ADDRESS {ECOON
TABLE STATUS fam {EFFFF}
COMPARE -AMD-MOVE  [F4DOD)
REGISTERS [(FAFFF}
ETHEHANET ADDRESS (FauDT)
TABLE STATUS RAM : {FBFFF
ETHERNET ADDRESS . {FS0D)
TABLE caARIT MOVE {FCFFF)
LG 47ET

Figure 3-5: Address Mapping Usad During Power Up

Aftet rhe bridge completes self-tesr, the address space tor program KAM s remapped o Lhe [[Aoge of
DUNOD-0AFFE and tie progeam firmwate is copicd fraom ROM inle progeam RaM. Theeeafier, the
program executes from program RAM. Executing the program from RAM provides mosc fiexibilivy
by allowing the use of Soft Interrupt veciors,

The -memory map shown in Figure -6 WHuostreees the mppping wsed for operaton of the TAN
Bridge G unit afier power up and sell-1est have compheted.

Technical Desoriptlon 41
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FROGRAM RAM [0S,
{03FFF)

MISCELLAMEDUS P40
CONTRIZL ] {0AEFF}
MNOMNVYOLATILE (ISC0HH
MEMORHY (SFEE)
LANCE PESCRIPTOA (a0
HiNGS {I6EEF)
LANMCE C5H (T
FEESTERS WITFRE
FROGRAR AOM {1 {H000G)

i {tFFFF)
| FACKET (2GR
A ERICIEY [3FFFF)
ETHERMET S | =11y
ADORESS TABLE {=EBFFF;
ETHERNET ADDAEES ) S Wik i
TABLE STATUS RaM {EFFFF)
COMPARE--AMD-MOYE (AT
REGISTERS (F4FFF;
ETHEANET ADLMESS C (A0
TAZSLE STATUS NARM IFGFFFL
ETHERNET ADDEESS [FCON

L TABLE fia-2IT MCVYE IFGFFF}
1345507

Flgure 4-6.  Addrass Mapping Used for Norinel LAN Bridge 1040 Operation

4.3.5.1 Program ROWM —  Progeas ROM conmins e Grmware fhat s nsed 1o comtr the CpreT-
atkom oF the LAN Bridge 100 nal,

During porwer up. peofgeam RO {3 mapped into the ranges of (G00-03FFF and LGM0G-- | FFFF,
After power up and sel-iz are compleic. RAM is mapped 0o the tange of (N0GO-G5000 and the
firmraare (except For sell-tess) s copled 010 RAM. Suhsequen progmen execmtion is o LA

4.1.5.2 Miscellanecus Conlrol — The miscetatenus control reghon (OO —FFFF} oodiaines
varions cepisters uved 1o monitor aped controd operanon of the LAN Bridec 1M wnit (s Soclion
4.3.4.0).

L AN Bridae 100 Technical Bamin
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4.3.5.3 Nonvoistie Mamory -- Nonvelidie memory (NVILAM) resides it memory pddress
gparc J500G-D5FFE. NV RAM stoocs bridpe managemont parameiers when the LAN Beldge |00 gt
is powrered ofF. TF power ap seld-tzst fails, NYRAM atores o diagnestic envor code.

431,54 LANCE Dnsnﬂﬁhr Aings = The LANCE A pad LANCE 8 trunstiit and yeceive desorip-
Tor Tigs roside in address space D6HM-HAFEF, To clear the OWN interrupt. the OWN bin in
deserintar rings are clesred wsing the ravge of (ONO0-0HFFE.

The LANCE descriptor rings are wreel 10 atlocite and And boffer space in packet metnory.

Nate that the descriphoe rings also teside within i p;;lt'_‘kl‘.'-t'ﬂ.mﬁ'lﬂf}’ acld ress space and range Do
2666} theough 26FFF. This is the range wied by the TANGE processim to svcess the desctippor
Fings. :

4.3.5.5 LANCE CSA Reglisters — 'the LANCE A andd TANCT B OWR registers {a total of gl
registers) are wxed ronositos and coatel thw operation of the CANCE processaors. The 1egisiers ace
rnaped into e cunge of OTOED-OTEFE,

4358 Program AAM — Propcan BAM is scd for program execution after the LAN Bridpe
100 it poswers wp end self-test is complee.

Diering power up of the LAN Bridpe 100 nadr, progeen RAM is hididen and is not accessible. Afer
power up andd self-test are complete, RAM 18 remapped inte the range of 0000003 TPF ard the fime-
wpne {except for seli-test) is copied ino RAM. The intereopt vevtor address space 38 inciuded in
R AN pfrer RAM is remapped. :

4.3.5.7 Packet Memory — Packet memoty (20000-2FFFF) is used to store packet while the
LAN Bridge 100 vnit is determinng wheéther 1o forward oc filter the packers. The TANCE A and
LANLE R descriphor rings and the initidlizaion Blocks 2iso cesldein padkef memory.

4.1.5.8 Ethernet Addiess Table — The Ethorner addaess tahie (ECOO-EBFYFF) is 5K by 44 bies
and contains 48-bit Ethermet siation addecsses. A statlon address (and 2 corresponding stabus word)
ir seored when 2 packet is received {eom thar a0,

4.3.5.9 EthemetAddress Tabis Staxtue RAM — 'Uhe Belerser addchess table soatus BAM is 8K
hv 16 bits and contains I6-bit 2tatns words that correspond to each station dddiess stored in the
Ethernet addecss table (aec Soction 4 3430

The Etbernct addross ralde stanes RAM is crapped iodo pwa repions of addrcss space: ECO00-EFFRF,
and FAQM-FRFFF. Borly regions contain the same daa,

4.1.5.10 Compsre-gnd-Move Registets - Threo 14-hidcompare-and-maove registers (H4000--
F4FFF) are wseed 1o store search aegurnents [48-bit Bileoned addresses), while insgnitede cotnpar-
sony are perfonaed by the TEU, These registers are dlso used in the resd/write openation assGoited
with 2 H& - MO v,

Laci register and address 5 idenuified o8 fodbows:

B oxtl Hearch n:gi.'-'i:tr with address bltz <4732

Fiaxn? Sedrch repister with addecss ez < 31102

Fdaxd Seatch regisror wich address bigs < 15002

Faews Resules reglaer

Techmical Dascription 4-13
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Writing to address Poeet trlggers the bioaey search of the Ethernet addness eghle, The Maary seaech
stditts 4t 1 midpoint in the address mhic defined by address lines BA3-BADS. If the addrcss lincs
BALZ-BAGS wre all zeroy, then @ single entry comparison is performed wsing locaon O o the
Etherted dddress table. -

Woritity to adifress FaoeeG also teggers & bivaty scarch of the Ethernet address table. Inthis case, the
TLU searches the address cible using the same searcl arpument thar was weed for the previons

4.3.5.11 Ethamat Addrass Table 63-8it Move — Address space POMO-FOTFR aceesses the
Ethernet address tabie and the Ftherner address able stalus BAM. The memory configuration
addlressed in this ramge is 3K by O4 bits (&4 bics inchndc a 48-bit Elernet addeess and a 16-bit status
word), This capubility is necessary for performing a G4-Dit meve fsee Chapeet 3 for more informa-
tion on G4l moves).

4.3.§ Sygtem Timers

The s¥stem chgr s doiven by e 10-Mikr system cieck from the NT subsystem and provides the fol-
fovpring tuncrions:

*  Clock Eermapt 0 e penCessar
*  Hardwaire watchdog nmcr -
*  Clock to tie refresh counfer

Fhe dock ittberrape to the processos oocnes aboud overy 005 seconds ated deives @ read-time clock,
Tlus clock is wsed o keep track of how lang cach nelwork. address has retwained unused in the
address talle. i a station bas been ingetive for 2 mioetes, the LAN Bridee 100 abit considers the
coerespoidiog sdodress eo e invalid.

The warchidog vmer is used ay a hardweare check on the Brovware, s the responsibilicy of the firm-
warc o resel the watchdug tmer once every |3 seconds, I the dinee 15 not cosed, it will expire and
Camsg 3 svstet reset. B thee firmware is operating properly, s sifeacon will not oceoe.

The clock o the refresh counter Ocours evety 12,5 s and is gsed roineeement the refeesh couter. -
4.3.7 Raset Citcultry

The Teset Cromiry 1s respronsible for the folbewing functions:

*  Hesetting the hardware o0 power
*  Rewetting the hardware wpon a warchdog doner resel

* Wrile protecting the NVRAM dnrlng powes up, power dos e, hind reset seguences

Fhi: t0501 Ccirclitey monivors VO {5 volts) (0 sease when power 15 stable. Dodng power up, the
reset ciremitry hedds 1he LAN Bridge 100 unit i reset nrode and keeps the WYRAM svelle protected e
umntil alk seade-5aving deyices e stalde.

414 AN Bridge 100 Technicat Manual
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4.4 MNetwork Interconnect Subsystem

The nevwork interconnect (ST subsystem provides the interface berween the other LAN Sridge
[ subsysuems and the physical chiannel ol the extended LAN by porformiig the foliowing func-
Tloms:

Recriving and decapsobaing packets feom dwe LAN connocted o port A or port B of the [AN
Hridge 10W unit.

Wit packees i packet memory o lecacons deicrantned by the processor.
Wrilng packel suatus inforiuition 1o the sooel ve descriphor rings.

Heading the transonit descriptor rings to determine the locationis) of any packet that is ceady for
{FAASMLIASi0n.

Reading packers from packct momory and encapsulating packets for trinsinission to the LAN
connccrcd Lo side A or side B,

Transmilting encapsolated packets to the specified LAN according to the Nthernel chiamie]
access noethodd. -

4.4.1 Rl Subsystem Clrcuits

The N subsysrem is made up of two physical channe] mterface circwits (NI pords), @ LANCE C5R
control circuit, and a packet memory. Figare 4-7 is a bPock diageam of the N1 sabsyvatem,

The & subsystern bus structores and packet memory are isobated from processor and TLU bos
strictyres and memory. This atbows cemncearrent operation of the NE processor, and TLU and helbps
mminimize the time requined oo petform CAN Bridge 104} funciions. to addidion, the LANCE proces-
sor aml microprocessor baies have independent acces oo packet memocy. §THs Allows masimon
utilization of the memory cycle tine wnd puasatiees minimal delay for aocess.,

Tachnical Dascription 4-15
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Flgure 4-7: Nl Subsystem o

442 NIPoris

The NI subsystem has Pwo pords, Each interlace cireuit connects o one of the 7wo LANS joined by
the LAN Bridge 100 undt. Each NI porl comsists of one 1A chip wnd one LANCE chip, This discos-
sion describer cme NT port; the othoe N pornis idemtical

NOTE

In @ cempote LAN Seidpe 100 wnie, 2 tther-optic modaie iz incloded b port 4. The
fiber-optic infcefacs ks descnbed in Seciion 4 .4.2.5.

4-1€ LAN Bridge 100 Technical Manual
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4.4.2.1 SIAChip — Thc SIA chip is 2 24-pin device that interfaces the LANCE chip to the nei-
work trankeeiver. The §LA chip performs the following fumctions:

»  Detection of daw prescnes on the netwaork

»  Conversion of colllsion-presence signuls to T1'L levels

*  Manchesier decoding of data

*  Manclesier encodiitg of dae

*  lnicrfacing of differenpial signal line pairs and TTI levels

The 51A chip requires 3 20-M Hx erystal for fs tnternal oscllator. The osvillator generawes the clock
for the Manchester-engoded datx sereadn. The 20-MHz is halved o provide the I0-Mid2 iransmit
clock and receive clock. "The LANCE uses (he transmit clock tor set the dars e, The LANCE uses
the yecelve clock 1o gate eampling of the recave dara lee.

4,4.2.2 LANCEChip — The LANCE ls a #8-pin, very- Iatg::-;mie-mr.cgmdm (¥LsDy devtee
designed o provide duata link services over a CSMASCD tocal zrea network, The LANCE chip per-
foorms the following futciions:

% Drect memory access (o packet memory

= Buffer management by wsing descriptor cings in packet inemory
* ot packer filtering

= CRC gencration and checking

* Transmission backoff and retry

The LANCE operaves in pﬂj‘l‘l’l.lbi.‘l.“}u.‘i mode, This mode cavses the TANCE w acoept all packees
regardlicss of thelr destioation address. 'The LANCE s monitored and pontrolied by control and
aratuas reglaicrs (CSRs), which are phym-aiiy aeparare frodan the FANCE. CSR oontrol 18 described in
more detall bn che following section,

The LAN Bridge 100 unit dies not wse e LANCE s abdlity vo generate CRC. However, the bridge
dacs preserve incoming CRE sequenees for 1sc on ouigeing packeis. Note dur the probability of
externally undetectsble ecrors orginanng within the 1.AN Bridge is oo greater than 1 in 109,

A table called the initializaion block thar Is stoged Iy system mernory is loaded inio packer menory
upan initialization. The initatization block is wsed by the LANCE m do the following:

s Pepermine the size and locatlop of the descriptor fipgs in packel memorey
s Set operating parametess for the LANCE (such as promiscaous mode)

LAMNCE Conirol and Statug Registers — Thore wre four control @ed stans registers (C5R5) within,
each LAWNCE that are prograrmmed by the processor. The CERY are acceascd through a regisoer
acldeess porl (AT and 4 reglstar dats port {RDE] 23 shown o Figore -8,
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Data is rewd From of weliten it 2 CSRin 4 Tero-step openition.

1. The C5R is addressed by writing the reglarce addreess ineo the register address port JUAP) of the

LANCE,

2. Drita thot is reqcd Froib or written into the reglstcr data port (RE3P)} is also read frofu or writien

irzier thie AR that s sclected by the RAR.

Druring the fined seage of LAN Bridge 1) initalization, the microprocessor scts the AT ro OS8R
Cnec the BAF i ser, it pomadns set vutl cewritten, and it 15 001 rewricen once the TANCE stals

operation. With the RAP ser fo CERO. each time the BRTT s seccssed, CSRO is accessed.
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£,4.2,3 LANCE CER Buz Registers — The C5K bas regisicrs are bidirectionul latches that
incerfice the processor dees bus eo the LANCE addeess/dara bus (see Figure 4—8). The batches isolate
the two buses to allow concwrrent operition of the NI and processor subsystems. They also mini-
mire processor WATT seates since the processor docs not have fo wake For the LANCE address/dacs
s wo respd the LANCE CRR repisters.

4.4.2.4 LANCE C5A Control Circuit — The LANCE CSR control cireuit {see Vigure 4-3) muan-
ages the tramsfer of data between the LANCE internal CS5Re and fhe CSR bus registers.

After ehie LANCE is indudalised, (e reglster address pore (RAP) is set to CSRO (see Section 4.4.2.9).

LRRG remains seleceed as long s the LANCE cotdinees 10 operate.

When the processor wants 1o rexd from CSRO, it acmally peads from the C5R bus register, wihich &
part of the processor’s emory map, Reading from the bus register triggers the C5R contool to initi-
ale a read from the K0P into the bus register, Therefore, cach rime the bas register is tead, e data
iti the bos repister i updated. This poaeantecs that the processoer chiwes not have o wait for the
LANCE bus, bt it alsa incans (ag the gata obtained from the bus register is ofd and uust be treared
as quch. The processor noutst rcad the bus cegister twioe to ged fesh data, However, U processor
will Icur WAI'T s1ates A0 jc atrcmpes oack -to-hack accesses of the CSE while the LANCE is perlorm-
g A DMA operation,

W hen the processor wan 10 write to CSRO, it writes ro the CER bus register. The CER control arbi-
tranes For ibe LANCE bus and writes rhe data into QSR 25 somn as the LANCE bus is available, The
taximun delav ncoered s 4.8 Ys,

4.4.2.5 Flber-Optic Moduwle — The fiber-optic module is included oaly o remow LAN Bridoe
B yndis and performs fonctions simifar (0 fhose of @ franseeiver.

Fhe Gher-optic module oodverts emiteer-conpled lgic (ECL) levels from che S0A o opdcal signats
For tramsmission through a fiber-optic cable. Conversely, oplical signals reccived from the Bbec-
optic cahle ane converied to BCL fevels for nse by the SLA cireoicry.

4.4.3 LAMNCE Address Latch

There are bwo LANCE addeess Iaiches, one for cach LANCE (see Figyre 4-T). This section desciibes
it addrcss latch for one TAMNGE, An tdentical circoit exdsts for the other LAMCE.

The LANCE address latch muoitiptexes the LANCE sddnessfilata bus co provide a sepamate addeesa
bis and data bud for peckel Memory Rooess.

The LANCE latches a packet memory address into the Latch by assentiibg the addyess Baich coablc
{ALE) signal to the latch and writing the address onte the LANCE address/daia bos, The latched
acddress is then placed onto the LANCE addiness bus where it 15 used by the address multiphexer e
ACCESS packed MemoTy,

Wheno the ALE signal ia deasserted, the LANCE address/dats bus beoomes available for data fuac-
tions.
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4.4.4 OWN Interrupt Generator

There are two OWN interript gencrators, one for cach LANCE [see Figure 175 This section
describes the OWN intermupt geoerator for one TANCE, An identical cireolr exlses for the other -
;.AWET-EH !

The CFN Intctrupe penerator 1s 4 progranumed array logie (PALY device tiat generares an inlerropt
when if detecrs thate sn (W hir has been sel in the LANCE recelve descripor ring, The Interrupl is e
sent oo the interrupe coutrller fa fhe processor subsysoem. :

In packer memory, every fourth address in the sange of receive deseripror ting 2ddresses conrains
A LW bit. Whena the W N interrupt geneeglor detects ehese specifle pddeesses on the TANCE
address bus, itlooks atbit < 15> of the LANCE address‘daes bus {bit < 15 > carelcs the {OWN ity B
the PAL detects that an OW X bit is cleared, |0 gencrates an imerropt signad, This signals the proces-
sor tiat 4 ppacket memory bulfer is ready for processing by the processor and TLU subsvrterms. Soe
Chapeer 3 for more informadon on the OWN hit foncmion.

$.4.5 Packet! Memory

Packetr memory (see Figure 4—7) srorcs packeis during the fnrwards‘ﬂilmmm'pnnm. Tovadditios, me
thix memeary comtains dw descripror rings (oransoit and receive descripror fngs) and the initiakiz -
tamn hlocks For cach LANCE

The packet memory architecture aliows aceess by cither of ehe LANCRS, by the processor, or by the
tefrest weldress couneer,

The cycle timies of the devices that access packet memory are inherently slower than the memory
cyele access time, whicl is aboue 30 ns. To miniodze memoty circoit WATT states, data bus fabches
hold whe data resdeved from packet rmemory until i1 can be read by the requesting device. This
improves meinory perfarmance by allowing the memory 1o begin i nexe ovele inmedizely with-
ot waidng for slower devloes,

Pachket memosy 18 made up of the Following circaits:
= Adldress mlnplexer

*  Memeey conttol cioctsit

*  Dvinarnic RAM ([YRAM)

*  Pata latches

4.4.5.1 Address Multiplexer — The address mulliplexer (see Flgure -7 detetmines which —
device {LANCE A, FANCE B, the processor, or the DIRAM refresh counter) addresses packet mem- :
ory. Steering inputs (o e multiplexer come from e memory conepel ciecults (see Section

4.4.%.2). —-

When 3 T6-Dis address is presenc ad the ipat oo the wuliplexer, Lhe stevting inpats apply the high-
order [row| addeess aned then the Towr-orded (colwnn) address onba 1he DRAM address hus,
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4.4.5.2 Memory Contiol Cirguit — The memory conirel circuie fsee Figore 4-7) coordinaces
meinory activiry and arblieawes the prlocicy of the LANCE. procetsor, and refresh counter,
Table -2 ideorifics the pelorities assigned to the four devices. Figure 4--8 §s 2 hlock diagram of the
memary conreol circait. The memory congrol circuis perform the follawing fuoRctioni.

The synchronization circei srachooniizes the congrol -ugn.jia of :'ru:mur}r alcensing devices with
the memory controf cirouit.

The arbitration circuit selects which device {processorn, LANCE A, PANCE B, or refresh comater)
widdresses packet inemaoty.

The riming circuwit ensures thae row snd column address steabes and the write signad are prop-
erly pated 1o the DEAM.

Table 4-2: Device Priorilies

Priciity Bavice

1 Hefreak

x Yropeooor
% LAMCEA ™
3 LANOEER™

* Mde: TANCE A and LANCE B zlpernage priovicy.
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Figiwe 4-9: Memory Control Circult

4.4.5.3 Dynamic Packet Memory — The packer memory stores packers while the processor
and TELF perform ehe forvward fltradon process. The memory also contains the TANCE descriptor
rings and the TANCE initiaiization bloecks. Refer to Chaprer 3 fora descripgion of the indtialization
Bdockes and descripror riags.

DEAM memory is padc up of sixieen GdK-by-1-hit devices (each device is an array of 128 rows b
12 columns).

The DRAM address bus iy 10 birg widc o i3 ol iplexed indo 3-bic row addreases and 8-bitcotamn
adfdresses. Rovw address strobe (B A 5) and colume pcdeess strobe (CA% ) sipaals selece which row anel
coloonn are read from memory. RAS, CAS, and WET (weinc-canbbe) sigimals are deven by the rrem-
ory cotnueol circwir Jsee Section $.4.5.2].

The DRAB cata b is 16 hits wide, When CAS steobes the DRAM, il data #5 cldet read from ur
writtc s o the data bus depending on the seste of WET,

Each DEAM row messt o refreshed al least once every 2 ms. Since each BRAM cortaing 128 pows,
O fow fust be refreshed every 15 Hs (028 & 15 pe ~ 1920 ms). To allow for aoy delavs, the
fofyesh counter addoesses a row in memory every 12,5 s (see Soction £.4.5 45
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4.4.5.4 Refresh Counler — The refresh counter increments amd acoesses 3 oow address i
prackel mcmory overy 12,5 [is,

The refresh comnter 15 made up of o doal 4-hit hinery counter thae is configored as an il binary
coonter, The inconing 12.5-ps clock thae inceements the covnter comes froo (e Sysicin wmer (sec
Scotion 4,3.6].

For acheticional imformation on the DRAM sefresl cvcle, see bectdon £.4.5. 5.

4.4.5.5 DataBus lLatlches — Packer memory daiz bos Birches (see Figare 4--7) are controtled
by the memory comtrol dircwit (see Sectiosn $.4.5.2). The Lilchies imgerface the packot momory data
Truas (PMID (- 153 Lo the following buas seeuct wres:

= ADAL O0-15 (LANCE A addrcssidiang bus)

*  BEAL D0=-15 (LANMCE B addresssdata bus)

¢ D0-15 (processor data bus)

T ity latches and bhaffers perform owo functions:

*  They isolote the memory duets bos from exsiemad dae boses (0 allow conouerem opeation of
the WT anu ocher subsysoens.

*  They hold i retrieved foom memory wntil the dara caon be read by he sequesting device, This
mproves menory perfonneoce by abiowing 1the momaory o begin os next cycle withoor walr-
ing for slower devices.

4.5 Table Loockip Subsystem

Each titme o LANCE weites 2 new packod o packer m:;nmrf. the: processor neads the destinagion
achdress of Lo packes and sends the addeess (o the table lookop {TELD subsystem,

The TLL compares e destination addresses froa incoming packets o adeleesser stoccd in mem-
ory. The resulls of each comgparisan are made available to the processor, which derermines
whether the packet shoold be forwsedod or ignored,

The TLU, with assigeance from the processor subsysd cim, glag mainteins the Ethernet sldress table.
Table maimenanoes funcidons incinde comparing souree addresses from iocaming packets o
addresscs stored in momory, The eesolis of cach comparison sre made avaikable to the processor,
which deccrmings wheiher the add ecss should be stored in the adidress table o ignoned.

4.5.1 Overview of the YL

Thr: fanctionalt blocks of che TLI are shown 1R Figure 44— 140, This iTostration can gride von irough
the overview of TLI operation.
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L. Theprocessor initiates the TLU binary search process in the following way:

[ [¥]

1)

*

The processor writes the search argument (fhe new $8-hit Bthemmet 2ddeess) from the dar
bus into the seasch compare coglseers of the comparatoe PALS. 'The proccisor uses Threc
write Cyches to write the three address words intn the search compare ecglseers. The words
are written in sequéence of the low, middle, and high word of the addeess.

The search control and statas PAT deteets when the final (ighest) byte Is written into the
search compare registers by the processor. After adelay of about 50 08, the scarch contriod
and status PAL deasseris the DONE signal, The deassented DONE sipiul docs o things-

After S0 ns, it sceves the mldplezer to select subseguent addeesses from the scarch congrol
and stees PALS,

Afier 100 02, 1L prevents the prodessor o addnes:gdng any peglsters in the TLID

Belore the DHONE signal is deasserved {during the 300z delayy, the processor addresses the
location in the Ethernet address table, where the sinary scarch hegins. This address is used
1 §taet the binary search. Addeesses for subsequent probes of the address wable are provided
by the search conorol and starns PALS, '

. Qince the processor has weitees the flest address to be probed io the Ehernet address able, the

agarch control and status PALS in the “TLU assupne coaprrol of the binary search process.

NOTE

Frhernet zddeesses are storod in order of magnitirde in the addeess table, higher
loncations having the higher addresses. This ordering is necessaty for the blpary
search process 10 function, See Chaprer 3 for a detailed descripiion of the: binary
senrch Process.

The comeparalor PATs perform bichy-bit comoparsons of the Lached search argumetit
aprainst sddeesses probed In the address mble.

The kearch condeol and 3tatms PALS wse the results of each comparison (> {grester thanj,
< [less thanf, vr = [equal to]) 1o determine the oext step in the search process.

“grreater than'™ causes a search to be performed at a higher location in the address table.
“Less thapn'’ cAnscs 2 senech wo be performed at 2 lower locadon in the address table.

“Hgoal 1o indicates 4 match, A match terninates the search.

The binary scaech cnds cither when a mateh is found or when the hottem address of the
binzry trec (an odd addreess) is probed and no maich as been found.

U'he search controt and status PALL assect NONE. This cnablies the decoudes oo aliotw the pro-
cessor w read the scarch resules register. This reglster indicatey whether 2 mutch wis found
and contains the location of the last address searched,

Afuet the scaech, the search control apd smtus PALS report the resalts of the scarch by scrting
“gogal (o' or ' greaer than' bits in (hescarch results regrister. The address of the last locuion
prohed is included in the reglster dats, These results dictare what the processor does with the
borcation address.
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s Ithe "cqual (07 bil is set, iz teans thae 2 maich was found.

If a destinarion address was compared, the proccssor cheeks a cormesponding 16-hit starns
wird in RAM o determine the Focation (hridge poer A o port Byof the Etherner address and
whether the: preket shonkd be [orwarded or ignoned, The statos wrord Jocalion in RAM cor-
resporadds o the Brhernct addeess locadon in the ddress 1ahlic.

1f 4 somrce address was copared, the processor updaies the stains word fn 2.

* i “greater than™ bit is sot, it means whe seaech snpuroenn was geeswer than the address in
the Last tocation prohed. This also indicales that oo madch wees famd

¥ a destingiion address was compared, 1he provessor forwards the packet sinee # canood
derermine the focation (poet A or Bpof tw scation with Cear sddress.

U o source address was compared, the processor adds the new wddress and statns word o
the Lihernet adoness fble ws a hackground sk,

* I neither the "“greater than™ o the equal 107 il is set, it means the search argnment wis
less than the address n e lase location probed. This also indicsees thar no macch wias
Fuumnd.

Il o destitation address was compared, the processor forwards the packer, since i canmaot
determine the location {paort A or B) of the staton with chat address.

Il a source adidress was comparcd, the processor adds the new address and seatas word o
the Ethernet adress rble az 2 backeround ek

4.5.2 Circuft Degcriptians
Thee TLE contains the following clrouits:
*  Search address moltipleTers
*  aH-bitaddress compatmot circuitey, which includes:
tihermnst adgdress table memory
Bus transceiveny
Etheraet seerch address comparalos PALs
Bissacy xearch comdrod wnd 2tamns Pals

Search resobis register

4.5.3 Search Address Multiplaxer

The acaech addeets tultiplexer (see Figure 4-10% selects the pracessor Bus (BANT-RA 13 ar the
search control hos {PADL-FA13) ro addresy the Bthernet address rablc memory .

Four guad 2:1 muitiplexers makc up the anbkplexer creuit. The single steering inpat (o the walti-
plexer iy A gipmul called SMITRL, This signal {5 derived from the DONE siznal when DONE is
deasserped by the scarch cotrol and seacos PALs. SMETRE i= gated to the moltiplexer by che 1060-ns
chock signad,
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4.5.4 48-Bit Address Comparator

The 45-hit address comparator performs bikbybit comparisons of e 38 hits that make up an
Etheroet address. The FALS contain the compure and move registers (See Soction 4.3.5. 1) that are
uscd for a4-hic moves (see Chapter 3.

4.5.4.1 Functiona) Descriplion — The 48-bit comparagor is made up of threr 1G-hit cornpara-
tors. Figure 4—11 shows the stroctnre of a 48-bit comparator. This ilusteation shows the circoits
that compare the low E6 bits, the middle 16 bies, and the ligh Tabits of the 38-bir Erhernet address.

‘I'he address iable memory is BE by 48 bits. Thus one location in memury accesses Lhe engire 45-bid
Exbierne] address.

Tachnleal Descripticn | 4-27
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Figure 4-11: 48-Bit Comparator

Figore 4-12 shows the steuciure of @ 16-hit comparawor. ‘This illustearion shiows the clreuis thar
perform 2 bit-by-bit comparison of the four nibbles thar make ap 2 16-bit portion of the 48-bit
addafress.

The results of ¢ach by te comrparison are senl 0 the search contro] PALs, which determine the next
shefs.
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4.5.4.2 Address Comparatar Circuit Descriptiong =- The afddress comparator {s made up of
the folbowings cireiis:

*  Erhermet address tihie momory
* Bus trosceivers
*  Eeliertet search address comparator Pals

*  Dinary search coneret andg seas PALS

*  Sparch status register

4.53.4.3 Ethernet Addrees Tahle Memory — [he Eihernet addeess eable memory stores (n
ascondity swmerical order) Fethernet addeesses, The addeesses can be either or both of the follow
MR

L. Addresses of stations from whichi Lve LAN Boidge W unit has received packeis

2. Addresses that have been dorarn-toe ioaded by Remote Bridpe Management Sofrwarc (RBMS)
The memory is mapped as 88 by 48 L aivd is moude vp of six AK-hr-R-hie RaM devices, The devices
are addressable by the processor o by the search control PATS.

Dats {48-bit acddresses) can be read ond of addecss table memery fur the following purposes:

*  The comparator PALS asc addresses [or perlomming address comparisons,
* Ll comparator PALS temporarily stocc addresses durng table maintenanos operacions.

*  Iemory diea may be vsed I RBMS or [or Maintensnee Operation Prorocol (MO} purposes.

4.5.4.4 Bus Transcaivers —~ T bus itinsoeivers are hidireorionm) and allow data to be 1Fas-
Fetred between the data bos (DO0- 01 53) and e internal compare bos,

ke notrnal LAN Bridge 100 operation, Ethernet addresses are transferred from the data bus w the
compate bus. The addeesses are lneched into the comparmor PALs for comparlson against
acddrcascs stored inn the Ftherner address fahle.

Bidlrectonat ransler cupabilities oilowe beldge managooont (o eead addresses from fhe BEdheenat
addiess table.

The transter direction 15 comtrodled by the processor BWRT conicol line and the SXCO, X1, and
SXC2 congeol lacs feom ehe decoder.

4.5.4.5 Ftharmet Search Address Comparators — The comparaior PALs perfonin hit-by-bit
comparigons Deiween dald received throogh the processor’s data bes and data accessed from the
Ltherner address rablc,

When the bus transceivers place the 48-bit Brlicrnet adelress onto che compare bus, sach PAL
latches one wbble (4 bils) of the address. Ar the search comteok and stas PALs probe the address
table, vach compurator PAL compabes ity latched nibhle against a corrcsponding nibble accessed
frony the address table. A “"greater than,™ Mless than, ' or “egoal o™ result ic sent to the seaech con-
trod and sialus FALs.

The comparator PALS are also used during a 64-bit move for icmporarily seofing bits that make up
the Ethernet sddress {(see Chapter 3 for motre information on §4-hit moves),
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#£.5.4.8 Search Control and Status PALS — The scarch control and statns PALS have two
functions. They congrol the binayy scarch peocess onee 1 is iduiated by (he proceascr and dacy
wiitte the scarch statns 1o (e sceech resubts roglster,

When the scarch controd PALs deteot that the fioal dghest) avie of ihe A8-bik Brherner address 1s
lacched iolo e comparzior FALs. wy read the addoess thivg 13 cathe scarch address bus (54801
54113 This addeess  which ig wsed for the firse probe of the Ethoedct pddoces table, iz als0 used by
the search conorod FALS to calealare sacdcssive addresscs 1o be probed durlng the binary scarch of
he addecss table,

The search conteod and status TALs deassorm ehe DIONT ziginal. This has tocn efficcis,
* It inhibits the decoder from allowing the processor oo aoddress any of the TLIT hardware.

* [t steers the mulriplexer to select serreh wldressess from the seacch coatre] and sbacas PATLS.

The PALs comtinue the binary search process by monitoriog the resale {grester than'™ or Cequal
in'"] from the mddress oimnpatator PAL. Depending on the resdts, the PAL determines the nertt
stejr in the seatch process o fodlows:

¢ Whon the resulis are “preater Uran, ' e PAL equstioan caloulates v texr adodress to be proted.
The calculated addeess 15 placed onte e address bos.

*  Wheo the resubis are “hoss than’” Gacioally, ool Vpreater duand” and nol Cegual w''), the FAL
equaiion calcufales the pext address 1o be probed. The calculated address is plzeed onto the
acddross bas.

*  When the resulis arve *ogoal vo,” the PALS repmitiate the seaech ated reassett the IONE signal.
The reasscrred THONE sigaal coables the decoder to allow the provessor to fead ibe search
ersnles replsicr. Lt also stecrs the molidplexer o select the search addeess from the processor.

4.5.4.7 Saarch Resifls Ragister — The scavch resalis reglswes contais the address andd skatos
of the last locaion probed by (e scarch control and status FALS. The repister data iz larched in the
search concrol and seaces PALs and fs addeessed theougly 2 buffer on the processor data bus.

The 10 hits of regisier da are wriden onto tic PAL address Hncs (FAX-FA13) and PAL control
Hnes. Fhe register s addnessaile by the processor onky whon the binary scarch is ool in progress
{the T INE signal is deaspemed). The 16 hits have the following definitions:

Table 4-3: Saarch Resuits Reglster Bit Descriptions

Bit Detintdon

= 15> Equal ro B0 bit. Assered when a starch results io a fomnod entoy,

= 1d = Forak Lsea].

= 14%01> Search aldress ity corresponding to the kst addeess probed by the seanch PATs

Whom decrinprsied by the BO il boibag sor, Uhe address indical es aduece the entey is locited.
When EC) s nod sce, Bhe addiess ddicied s beeg: the crty ghoald] vesicke,

= [k Greater than {GT) bl Asseried when a search does 0ot cesult in a found enery 2o dhe Lase
comparison fonmd the search anmumene o be greater o magnioude than the table coory.
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4.8 Powar Supply

The power supply subsysiem is a switching type, regulated ac-ro-do converter thmal uses A Lrans-
tommer im p hplf-wave ransformer-coupled mode.

Powver regalacion 18 achicved by modudating the pulic width of the tRvertcr's prifiary cusrcl cun-
duction thme. An increase in ihe input power decreases the puise width of the inverier’s primary
cpreent conduction ime 1o lower tie output vobtage. Conversely, s decncase in the input power
inereses the pulse wideh of the nverter's peimary cucrenn congdaction rime (o ralse the cudput voli-
T

The voltage inpat range is switch selectable and cen he eicher of the following:
+  BRVacto L322 Vac (115 Vo aoetiinal)
*  170Vac to 2604 Vac (250 Yac nominal)

The porer sufpdy ]‘l“l‘liﬂ:'jdt'ai the Following regulaicd aurpur voltages chat are nsed by the LAN
Bradec 100 cincuaitry:

Revision FOS and below Rewvishone FOO angd abowe

-3 vols & 1% amps L5 volis an 20 aps
+12 wolts at 4 ampw +12 wolis e 2.5 amps
— 12 volts at § amp =12 woltx 0 2.0 amips
Gronad Guronng
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Maintenance

5.1 Scope

The parpoae of this chapter &5 to provlde information on muinraining the LAN Bridge W0 uni. This
chaptcr includes soorkons ong .

&  Maintcnance philosophy
&  Preventive nu-int:n:mr.é

*  Corecctise malpicnanoe

»  EADN Bridpe 104 disassetmbly

5.2 Malntenance Philosophy

The maintenance philosophy for the LAN Bridge 100 ninir is aption swap. fn other words, matnte-
nanice is concerned with deteemining whether or not a LAN Bridge 100 unit &5 tauley, and replacing
he LAN Bridge 100 uiit when necessary.,

Malhtenance of the LAN Bridge 100 uait consists of comective prucedures anly. Instouctions for
replacing faulty LAN Beidge 100 units are provided s part of these procedunes.
5.2.1 Hequired Equipment

The conteotlecd distributkon {CY) spares kit contains a LAN Bridge 1040 umit and loopback connec-
tors. The toophack commecicrs ailow off-fine testing of the LAN Bridge 100 unil. Table 541
describes the CD kits that are availzhle for locad and retinote LAN Bridge 100 wiils,

B —



Takis 5-1: Contralled Distribulion Klts for the LAN Bridos 100 Unit

Part Humber Deaserptian
AI-WAH-10 Lerewi LAR Bricdie FOWT Spares it {120 % Viersion) e

This kit comaine:
*  JEAMNPridpe [OD [part oo, DERET-4A]
= 2 lorphack connectors (patton. 12-22100-001]

AZ-NORER-11 Rocl LAN Bridge 100 Spaces Kb (240 V Verslon)
This kit voriains:
= B LAM Bridgy 100 {part no. DERET-AB)
* 2 iodback connectors (part no. 12-22 1 %0-017
Ad-W Ll 3-110 R FAN Brichee 100 $paces Kio {120 V Yerslon®

"' ki SOmiLins:
= T LAN Brithge Y00 ¢ pact e, DEBET-EA)Y
= B laophack conmeetar {pant oo, [2-22190-0E)
= L filer-ogaic lpuphack connector (pace me. 29-25037—1H

A2-W104%-11 . Eemeote LA N Hreadge 1M1 Saces Kir (240 V Yersion)

This kit conzains:
1 LAN Heidge VU (pace . DERET--RB1
b loophack comeeror fpail o, 12-22 196 .00
1 flher-optic iongdsack commetar (pact ne, 202503 7--0 1

5.2.2 Ogntlonal Equipment

The H4080 fost conncclor iy be helplol in peeforming some corrective malatomance procedones.
Mote thar {his st device is not suepplivd with the CT kit

The FAGED 1050 conneclor is a transceiver that is connected 0 3 shorg length of coaxial cable. This
tesit cnnnector can roplace A oieline ransceiver for off-line sciftesting of the LAN Bridpe 100 umit.

NOTE -

The HAQDD=TA {or H40U0--T1) Fthernet transceiver testers cannot be osed to test -

the data path through a LAN Bridge 100 unit becanse 31l H4000-Tx 1esters have the -
swne Blhernce addeess, This prevents the TAN Bridge 100 it from forwarding tle

tost packors. However, testers maay be used g0 test the links thar normally Connect Lo

the: poets of Lhe bridpe .
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5.3 Preventive Mainteanance

There are oo preventive malntenaonce (FM} procedures for the JAN Bridge 100 unit. However. the
LAN Bridge 100 self-rest shonld be run when network PM s performed. T run sell-est, per{oem
the follors ing sicps:

1. Sart the selfacst cither by intermzpring power oz by comote bridge management igreeventon,

2. Qbserve the stams UEDs shown in Figaee 5--1. The Sclf-test O status LED should light within
10 secends after scif-rest is started. §f Loop-deloction comdirions ere mot tned, the On-line status
LETY showld light withho 20 seconds after tle Self-test OK staas TETD lights. 1 a failure 18 noted,
relet 10 Flpuse 52,

PORT A ACTRATY D0 0K PORT B ACTIVITY
O LIME 1 SELF-TEST OK

00000

[LF AN o

Figure 5-1: LAN Bridge 100 Status LED=
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5.4 Caorrective Maintenance

Corrective maintcoance should he pecformed when there are indications dhat a LAN Hridge 100
unie 3 faity. Cotrective maintenzacs cowprises verification and ropiacement of the farhty LAN
Bridge 100 wair, This is doene by anaivzing Uie results of self-test and isolating the TAN Bridge 100
ueit feoen fhe nolvoork by asing Fophack commectors.

5.4.1 Troubleshooting Tips

The following Gps on wouhleshooting a LAN Bridee WY unit are alse roferonced 1o the trouhl e
shicuting Aowchart (Figure $--2).

*  Understand the sympioms of the problem hofare stacting to troubleshoor, This can help pre-
vent misnEerEreraion of the symptoms
#  Always look for the obvicus problems first, such as the foliowing:

Lose cable connections: Make sare that transeciver cables are locked v place with the skide

falches. Make sure that fAber-optic caliles ars not misthecaded, that they 2ne serewed fomly

Logether, amnd that ormsmdy and receive cables are nol lﬂlﬂi{.h&tu,rd f-‘..ul:ﬂr CONDCCUoNE are -
illisirated i Chapter 2.4

Frldige switches set incorrectly (soc Chapter 1).

Ferover cord now plugged in.

InoueneoT pOwRCE O 10 power af the electrica] outled.
Lironit breakor (located on the hridge’s 140 panel) ripped.
Mot whether the fai is moaniag. 1Fif is not. power problems may exist, .

Edperatr eoonr,

* Wthe seli-test talls, it auromadcally executes agaj Aafrer 15 secowds. it is not necessany o cycke
latidpe pewer.

*  Test communication tirough the bridge by atiempting to conunwricate to 2 nodc an the other
#ide of the bridge. VMS systems use the SET HOST command 1o cstablish 3 logical tink,

*  Consider possibie envirgnozcnal problens, such as power Auctuaions, mp.h ambient femgpcta-
rure, intceference from other cquipeent. aod so on.

*  When down-linze ivud is enabled ustog tbe hasdware switeh or RBMS, ensure that a koud host is
establizshed for down-hme foading che spropriate LAN Tradfic Monitor sofiwaie. Vot setterare
imstaflation dotatls, seler to the LaN Traffic Mondfior finctatiaiion ruide,

54 LAN Bridge 100 Technical Manual
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5.4.2 Fault Diagnosis

This section inclodes 2 trowbleshooting o chart (Fpuee 5--2) thar §s designed oo isolate problems
and identify 3 fauksy LAN Bridge 1k anit, sssociated wnsceivers, transceiver cables, ur Gber-ogitic
cablos,

[{ is possible that 2 fanln exists in the troseeiver o other oquipment clectrically close Lo the LAN
Bricdge |00 anit. In some cuses, this tppe of faule indlally appears to be in the LAN Bridge 100 al.
However, careful execution of the troubleshooting procedures in this seotion will either isolaie the
Famdy to The LAN Rridge 100 unit of point 1o athes possible sources of the malfunction.

When the troubleshocting fowchart Jemda tooa melfunction inoa amsceiver o (emMOoIc Feporics, se
the approprizie docuraents and tools to troubleshoot those devices. These inclode the H4000
Tronsceiver Technical Manyal (part no. PTE-H40060-TM) dand the Sibernel Kepecter Techuical
Marwad (patt no. EK--DEREP-T ).

Motas

1. Aleer tronbleshooting the I,J‘!.HIBI'i{l:EI: TEMY vhail, be smte b fecoime] b cabics
anud 1o resel a0y switches to thelr correct positions.

3 Whes NVIAM Bilure ocours, the fault can e byprassed and the beidge can con-
tinue to operate. However, the bridge shoold be replaced as soon as posaible,

*  Fven wheo NVRAM has failed, RBMS paramerces may be ser over the neg-
work if 82 15 placed im the dowa position. However, the bodge coply (o
REMS commandy inclicates pariial success it soi g parameters, siee aay
scf paramcters will he lost in the event of aubséquent hard or seft rescts
(including powrer-down periowds). The paratmelers must e sef cich time a
resel aoours, As long as this condition exises, the Soifaesy OK stams LET
blinks ro indicare that WVYRAM has fuibed.

*  Defaull paramicters are used iFS2 is placed i the down position. The Sclt-tesg
0K, status LETY 15 srcadily 1it t0 indicabe a successiul sell-pos,

Mairienance : &5
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5.5 LAN Bridge 100 Replacement Procedures —
Use ibe followiog procodures (o veplace i LAN Bridge 100 o1t

i. IEnpqu the powrer Cord foom (e wail outlet and frown the defeetive TAN Hridge W) unit.

[

Driscawnect the transceiver cibles andior the tiber-opic cable.

3. Testche replacement LAN Bridge [H) unit by installing toophack conmectors and comaeclingg
powver tothe EAN Bridge 100 anit.

4. TFthe TAN Bricdge |04 urdt is rack woonbed or wall mounted, po tostep 5000 e LAN Bridge 100
unit i% o desk-top unit, replace it with another LAN Bridge 106 woit and o to sep 8.

3. Sapport the LAN Bridue 100 unit und cemove the seoews hokditg: the moonting brackets 10 the
rack o weall.

6. Renwowve the beickeis oo the LAR Bridpe 100 et . T

7. lostall a repiacement LAN Bodge 1090 wnde do (e rack or on the wall according o the instroc-
Lions io Chapece 2,

£ Contect the iennsceiver cables and/or Ober-optc cable 1o dhe replacemeni TAN Erinigt Indunlc
according oo e whsirecions in Chapoe 2.
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5.6 PBridge Dizassembly

This sectdon deseribes the diszssembly proceduse for the TAN Bridge 100 undt. Removal proce-

dures For the following paris are provided:
*  Plazfic enclosure
= Chassis cover
v [thee-optic ineetlace
=  Powcrsupply
*  Loglc boarnd
WARANING

To prevent electrical shock and damapge to components, disconnect the power cord
fram the LAN Bridge 100 unit hefore opeming the chassis.

The instructons in this scorion assume that:

s Al external cables o the bridge have been rorroved, (Cables should be mavked for proper

replacenient. )

* The LAN Bridge EO0 unir has heen removed from its rack or wall inounting,

Maimtenance
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6.6.1 Plastic Enclosurs Remavaf
Lo remove ehe plastie enclosure (scc Figures 5—3 amd 5-4), follow these stepas:

L. Bemove the 4 scrows (see Figure 3-3) that secure the rubber fest o the botion of the prlustic
enclusare, These serews release the 1op plastic of the enclosure and the reo side pieces.

2. Remerve the § soeews (see Figure 5—4) that hold the hottom of the enclosure to the chiassis.

| —
-~
ror—m—,
[

~HEOTN

Flgure 5-3: Resmoving the Tog Plastlc Enclosure and Side Placas
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Figure 5—4: Remaving the Boiiom Plastic Enclosura
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7.6.2 Removing the Chassis Cover

T remoc: the Chassis cover for Revision FOB and below, see Fipure 3-5 and folfow those sieps,

NOTE

Tor identidy the revision Tewel o ohe i, U kabel thar contains the Pary Synsher
(PN} and Serial Numbce $5W) also bstg the revision level as Rev. Oldee vovision
uskes are labeled as Rev FO8 and below, The newsr units sre designated as Rey FOg
andd abwnoe.

I Kemowve the top and booom plastic enclosircs and side pieoes (refer o Seccion 56,97,
2. Bemowe 24 chassls cover screws a5 follows (see Fipure 5-37:
" Remopee 10 sorews Foox ohe op of de chassis,
*  Remuwve |4 sceows {7 oon cach ot of the chiassisy.
5. Lidr off the chassls cover (see Fipure 5-5).
To eemonst LAe Chiatssis cover for Bevision FUS and a’h.m':r: sec Figure 34 and follow these steps:
L. Remowr dhe wop atd Bottom plastic enclosares and side picees (rofor w Section $.6.10.
2. Remowe 14 clissis cover screws sy follows (see Flgure S-07
*  Remerve 2 scrows From che top of the chassis.
*  Romeove 12 sorews (O on each end of the chassis),

3. Lif off kb chassis oover (see Fignee 5-0).

5-18 LAN Bridge 100 Tachnical Manugl -
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Figure 5-5: Removing tha Chassis Cover for Revieion F08 and Eslow
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Figura 5-6: Various Removal Procedures for Revislon FO9 and Above
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5.6.3 HRemoving the Fiker-Optic intarface

To remuove the Fbevopuke incerface, toltow these ﬁit‘;‘m:'-

1.

2

Hemmowe e woqa and borgom plastic enclosures and side pieces (refer 10 Socrion 5.6 1)
Bemove the chassis cover {refer o Section 5.6.2).

Remowr the I sorews {scc Fipuee 57 thar hold the incerface bracket o the LAN Deidge 100
Chiazsis.

While refessing the smndoff Clips that hotd che interfzoe board in plece (see Figure 3-7),
sently remove the inrerkws board amd bracket from ios cornector On the omic boand, as sheows
in Figume 3-8,

NOTE

A tiber-optic interface i5 present anly iaa reoone TAN Bridge 144 wnit,

FIBER-LPTIC INTERFALE
[ HEMOQWE 2
SCREMWE

IMTERFALE
BRACKET

AELEAGE
HTANDIFE
CLIFS

LAM BRIDGE 100 wiTH
CHASSIS COVER REMOVED

Figure 5-7. Fiber-Optic Inferface Retaining Hardware for Revision FOB and Below

MOTE

e Vigur 5—6 tor fiber-oprc intecfzer retaining hardwarc for BRoviston FO9 and
A

hzintemancs A




NOTE

Figtire 5-8 shows the angle ar which the fiber-optic inecface should be remmed
from ol LAN Bridpe 100 i,

IMTERFALE
CORNECTOR

FIBEAR-CGFTIC
INTERFAZE

LAMN BRICHSE '100 Wit
CHASSIS COVER REMOVED

LKG-1ER -5

Figure 5-8: Ramoving the Fiber-Optic Interface for Revizion FO8 and Belaw

NOTE

Sew Fipure 5-0 for renmuowing ke liber-optic inserface for Bovision FU9 and abare.
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.64 Removing the Power Supply

To reprove the poawer supply, IGllow these sieps.

Fower supply removal procedure for Besision 08 and helome:

1.

femone 1he mp and bottom plastic enclosures anel side picces (refor w Scczlon 3.6.17).
Remove e chassis cover {refor e Section 3.0.2).
Unphug the 3 comectors (4 ahown in Figene 5-%.

Remove the 2 retaining screws (B) 1hat sccure the power supply bracket to the LAN Bridge 101
LA pramet

Remove che fan power harness from the plastic rewmining clips {4) shown in Piguae 5-10
Logscn the 2 capilve screws (B} on the powér supply bracket until they pop up

Carefully {ife the power supply assembly oug of rhe chassis. Pigure 5-12 shows the power
supply assembly allcr i 15 remaoved from the chussis.

Power supply removal procedure [or Revision F09 and above:

Remowe the mp and boroom plastic enclosures and side pleces (refor 1o Seczion 5.6.1.

2. Remrove 1he chassis cover (refer to Section 3.6.27.

3. Bemove the 6 seoewsaoha seoure 1he power snpply module to the top chasis cover. See Vigurne
3—L1. ’

4. Remove the fan power haroess from (e power supply nrodale.

3. Reme the Groand wine from the mop chassis coper Dy eemoving the redainer aor.

G, Carcfully Uit the power supply assembly our of the chassizs, Figuse 5-13 shoss the power
supply assembly aftor i is removed frem the chassiz

Malenance : 5-24




UMPLUSG
CORMECTOR (6

AEMCE BETAINING

WNALLG SCREWS (5

COMNECTOR [A)
LFMELLIG

LAbF BRIDGE #70 WITH
CHASEHS COVER REMOWED

LK3=3227-87F

Figure 5-% Removing tha Power Supply Connectors and Relaining Screws for Revision FO8
and Below

NOTE

See Figure 50 for ecmoving the powet supply connecoors and remaining sorews for
Bevision FOO angd gl
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Lat BRIDGE 100 WETH
CHALSH COVER AZMOVED

REMOWTE FAM POWER
rtARMESS FRIMW

FAN POWER
RETAIMIMNG GLIFG (4 :

HARNESS

LOSEM CAPTIVE
BCREWS {i3)

Figura 5-10: Ramoving the Power Supply for Revieion FOS and Balow

hainbenance
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'FAN POWER
P.ﬂﬂl‘d =55

T, GROUMD
d o wike o

Figure 5-11: RAemoving the Power Supply for Revision FO9 and Above

5-26 LAN Bridge
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e

[l ]
"

POOWER
SePLY

| KE-GTEA

Figure 5-12: Power Supply Assembly Remaved from the Chassis {Revigsion FOB end Below)
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PORAER SLIPPLY
HTBsG-A

MEVA-1537

-13: Power Supply Assembily Aemoved from the Chassis {Reviston FOY and Above)

Figure 5
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565 HRemoving the Logic Module

‘T ey 1the logic module {see Figure 514}, follow these steps:

. Remove the tap and boteom plastic enclogives and side pieces (refer w Section 5.0, F).

2. Remowve the chassis cover (refer 1o 3oction 5.6.2). Remove the power supply (refor o Secrion
5.0.4%.

4. Tf aecessary, remove the fiber-opuic imerface (refer o Section 3.6.3).

4. Laplug che remxining interface coomeckos {A) shown in Figore 3-14. 1o reoawc 1 ineerface
comnectors completely, looson fhe capflye screw (see Figure 5-14, insol} oo cach connecuor
hracket until it pops up. Lift cach interface conneceor our of the chassis.

NOTE
For Bevisicn FOS and above, the taterface connector next to the a0 posece anea 15 lx-
mcwneed and. therefore, canbot he removed.

3. Remowve the remining screer (K} thar holds the logie module 1o the LAN Bridge 1010 chassis.

&. While releasing the siandoff clips (C) thac hold che legic module in p]a{:' carcfully lite the
legic module ou of 1the chassis {see Figure 5-147.

Mamienanss . 5-28
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RERMDWNG THE :
IMTERFAGE @ :

el TABTIVE
COMANEGTOR - SrREW e
CONNECTOR
BRACKET

.....

CONNMECTOR
CakEE ~

IPLUG INTERFACE
CONMEDTOR (4,
-

FIEAEFYE RE " AibibG
SUREV B -

LOEIE R
KOULE !

L.ak: BRIDGE 100 WITH

POWER SUPPL Y SEMSWED
... MELEASE BTAMDORT

CLITS

i
.

L3522

Flgure 5-14: Logations of Logic Module Ratalning Hardware
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Glossary

Bazaband Etharnat

Anunmedubated, simge-channel, CEMASCD network. Ore statlon a1 2 thine can be iransmd g
imlonmation on the mediotm withool disrupiion . (50e afbo CEMAACD.)

Bridge physical address

A ﬁni{juc, 44-bit addess thal disrj.nguis:hca a beldge froam 31l other addyessable netsqock devicoes
{including odher Dridges).

Broadbend Ethermet

A single CSMANCD chatnet, modulated 1o occupy A frequency bandwidih channcl on a broad-
batid coaxial mediatm,

CEMA/CD

Carriu:r.-scnsc . mulaple<sccess with collisfon detection This is the generic term for the class of
Unk managenwnt procedute used by Ethoract,

Cosl
Yee Path Cosr.
Data link
A logical connoction horweon two stim:-:;ns on ihe same cicg1E.

Oata Link layer

The higher of fhe two lowest layers in the Intermation: Smadards Organization madel for open
systems intervonnection. The Dara Link layer implemems a2 medivm-independent link-tevel
cominunicstion Cecility on wp of thie phyaical chanoel provided b the Phvslcal laves.




Descriptor ving

A cirealir quenie of tasks (hat e LA NCE and microprocessor wse to point either to buffor space
for storing recclved packets of 10 packets in packet memory that are oo by transmiited,

Dastgnated bridge

The bridge on alocal arce nevwork Wial luks che lowest path oost ta the rodot or the loweess TR
more than ane bekdge has the Jowesd path cost. (vee eisn Path cose. ) The T consists of the physd -
cal address (which is fixcdand 7 pooeicy prels (which can be set osing RBMS).

Destination addrass

A Field in an Ffhernet packer that consists of fhe 6rsi 6 byues (48 bitspod the packet once the pre-
smhle and start bit have boca cenroved, This Aeld wdentifies the destination of the packet.

Down-line load

‘The process of senedlng 2 sofeware image Broim a load host wo the bridge.
Extended LAK

Sew Extended Jodi arca nerorivk.
Exiended local arsa natwork

A LAN whose capabitities, sach as length aod numiber 0f stations, are exvended bevond nocmal
Ethernet or TEEE 202.3 LAN Hmitatoos theough the use of centain devices such as the
LAN Bridge 100 unif.

Fiber-optic link
Alink betoween deviges whose transmissiog medintm is made up of opical fibers.
Filtering

The LAN Dridge b0 decision not to forward a packet from onc side of 1 bridge to the other
stde.

Forwarding
The LAN Bridge 100 decision o paxs o packet from one side of o bridge to the othee sice.

Hello message

A special message transmimed pmong bridges it an extetided FAN and wsed for loop detection
purpixies. The message s transmlried as part of the spanning tree algorithm.

IEEE 802.3

A standard of the Instlute of Blectrdcal amd Electromic Engineees that defines the CSMACD
Moedia Access Method and Physicnd Laver Specifcations of @ aetwork.

LAN

Jee Local aren nemwrork

A-2 LAM Sridge 100 Technical Manual

o g g P Tl P W e D BT TEITIT ! s T " o o o o e e o e RS £ R SR o S e e o o e e o 5 B



el

ip—r

W

Ty
.

LAN backbone

T'he ceatral segment ina TAN comfiguration o which multiple segitens can b copaected using
bridges. A typleal use for a configuration with a LAN tackbone might be in a mulistory offroc
building. A vertical backbone could conuect 1o scgments that serve individual Boocs in the
bailedinig,

LAN Traffic Monitor (LTH)

An optional mode of LAN Rridge 100 operalon that peovides data shou network trafile, A load
host down-Hne lads the LEM software tmage to the LAN Bridge 106 wnil.

LANCE

Local Area Network Controller for Brhornes, A VIS (very-latge-scale-fntegration) devics that
provides data link functions for Ethernet controtiens.

Locel araa network

A nerwork in which comtrunicaions aec inted 0 2 moderately sized geographic arca. such as
a single office building, 2 warchouse, or 3 campus. The machnu lengid 0f an Ethernet LAN s
2800 meters (9144 feel). A LAN depends upon a commutications mediam of moderate to high
chata Tate { 10 mepabits/second for Bthernet) and normally operates with 2 consistently low ertor
[ TR

Local bridge

A bridge that can connect LANs separared by not more than 100 meters. The distance from the
lowal bridge to cifher TAN cannot exceed the maximum allowable trinsceiver-cable length of
50 mercrs (164 feet).

Laop detection

An implementation of a spanning eee slgorithm that ensures a single daxs parh berwecn any
tw stations om oan esterrded LAN.

LTM
See LAM ‘Trallic Mohdror
MOe

Maintenance Operatton Protoool. A mmaintenance profscol that is specified in the -Ligital
Netwnark Architecture (DNA) Luw- Eevel Marntenance Dperations Architecinral Soecification.

Multicast message
A meessage that iy addressed o a proop of Jogieaily related stations.
NI a5y stam

Metwork interconmect sabsvatem, The subsystem in @ LAN Bridge 100 unic that receives and
stores packets from and transmits packess 10 LANS thal are connected to the bridge.

Gloszary : A3




MNode
Xesg wtatiion.
Packel

Fhe basic Frherner aerwork message andg thar is made up of o preamble and data steeate. The
dela strenm 15 precoded by a preamble and includes the destination address and source ddress
fields. The minimnm packet sise is $E2 higs (G4 ocwews). The maximum packer-gize lenph is
12,144 hies {1518 ocic1s). Packers most he preceded by the interpacket gap of at least 9.6 inicro-
SECTITIN.

Path cost

“Lhe sum of the clrcnif coss aloas o path between two SO, A CITCuit Cost s i posithee dme-
et value associyfed Wi use of 2 wiven cinarit,

Physical addrass

The unicpee, 48-bit addeess value sssociated with 3 glven 21ation o the network, An Ethetnet
phyéicul address is defined 1o be distinet from all other physical addresses on all Frhoroct oot-
wioths.

Physicai leyer

The lewer ol the tweo lowest Luivers in e lowmationa! Smndards Corganization mode] for RN,
SFSLCS inlctconnection. The Physicd Laver is implemented by the physical channet using a
spectited edivm. The Physical layer insuldbes the Data Link laver from medinm-dependear
physical cheracieristios such as baschand, broadband, or fber-opic wechaologies.

Processor subsystam
The subsvaters i« LAN Bridge [H unlr thal comtreds overall bridge operation.

REMS

Remore Bridge Management Softeare. An optionat, YMS-ayered software package residing on
a sfation thae is vsed to mondlor z2od contnod LAN Rridge 100 umdts in an extended AN,

Remoie bridga

A LAN Bridee 100 unit that also convers clecisieal sigoals o oprical signads ihae are suitable for
Transids sdon over 1 fher-optic cable. Two remnooe bridges and 2 fiber-opic cable can be used to
conrcel EARS separated by more than 100 mweters (325 feet). The maximum loogth of the Gber-
aptic cuble |3 imied by its ateeooation characieelsilcs. The disiance from either remore bridee
to ite associared LAN cannot exceed the maxfmm aflowable ioinsceiver-cable Tength of 50
et ey d Tod keet)

Hepeater

A device veed ina LAN to exlend ibe length, topology, or interconnectivity of the transmigsion
medinm beyond that imposed by & single Lranstission segment. A sCamneit can be up to SO0
meters {1540 foet) in length.

A4 LARN Bridoe 100 Technical Manua)
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Root

"The bridpe in atr extended LAN that has the lowest Y The I consists of the phvsicd address
(which is [xed) 2od the root priorbry prefix (owhich con be sef nging ABMS).

S1A

Gereral Interface adaptee, A VLS (verv-large-sole-imtegrarion} device chat prosicdes che electrical
lizecrface etween 4 LANCE and a transcelver cable. (Fee alsn LANCE. )

Saurce address

A field in an Frhermet pachker that encompasses the second O by ees (48 bics) of the packer ouce
the preamble and start hit have been removed. Thie fekd ideotifies the sowece of che pecket.

Spanning trea algorithm
An alporithm osed to ensare o single dada path betwess any Lw o dations o0 an cxiendoed LAN.
Station

A aingle addeezsable site on an Ethernet netweork, menecslly implemented as o computer and
appropdate peciplerals and connectad o the nemprork through 2 controtler amd trunsceirer.
Also called a nodde.,

Sratlan address

Ser Physicn address.
TLU

e Lable ookup subsysten,
Talde lookup subsystem

The suhsystem in 3 TAN Rridge FH) unit that performs address comparisons. The resalts of
comparisons are used by the processor to belp determine whether packets should be forwarnded
or filtered,

Tranzsceivar

The pottictt of e Physical ayver implementation that connects divectdy (o the coaxhal cablc
aitd provides both the elecieoitics e send and reccive the encoded signals on the cable and
e regoired efecttical isoladon.

Tranecelver cable
A Four-paie, shielded cable used co comirece d transceiver 10 the LAN Bridge 100 arit.
Trodl laature

A feature ina LAN Beidpe 100 unit that is conteolicd by WBMS, This fcature can prevent statlons
on one side of the bridge from scoding packets o0 some stations on the opposite slde of the
bridge. (See a0 RAKS )

(Glossary A5
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Fiber-Optic Link Analysis

B.1 inroduction

This appendix discusses the general vradeofts in a fiber-cpoie syseem and Identifies and defines che
characterisuics of the componcoes i such a system, Sine 4 system is composed of many indepen-
denig eattinies, il is possible o meake & syscom work while viclaring onc or morg of the recommenda-
tions. Dipital Lguipment Corporaion assumes oo wesponsihility for prowviding engineering
assistanwce if failure cocurs in such cascs. T the guldeflpes are followed properly, the spstem will
perform e the enpincecing spoecificackons, 1 che dpstaller or cnnsiltant sishes o (gnore the
pubtishied limits and use actoal measurenents in formdnag a Fiber-optic system, e or she does so
with the windersaoding thal e sysiceo may work marginally, sy faii premararely, or may Rail
catirly.

NOTE

Cruidetines shoald be used woald in deccemining 1w feasihilicy of a sy=iesn. Fellow-
it the puidelines milnimizcs risk.

The material provided in cdus appendix @asaumcs thay vhe eonder is famibar with fiberoptic
technology and has been @ained in proper Diberopde installacion and sainlenanee 1echn igues.

A cfeur understanding of the poidelines incloded in (ks appendit s csaenddal foe succorsfy link
installatinm, e4peciatly where many variables are involved,

WARNING

Be especially careful when working witht Fiber-optic cables and dovicey,

When exposed, optical fibeos (comtiined within the libec-optic cable) are
extreniely brittle and frapawemits feodn L Kber can easily peaciraie ihe s¥in or cyrs.
Wear proteceive popples and clothing when working with the aptical Fibers.

Sowne fiber-optic equipment ay omde 1aser light thal can injure vour eves. Never
Lol o an optieal fiber.

B-1




B.2 System Conventiona

Ahis section describes the conventlons used w develop the data wcluded in chis appendix.

B.21 Absolute and Relative Measuremants _'1

Absolute values of phyvaical quantities in g flhor-ppoc sysiem aeguire a laboratory environment and
sophistivated lsborstory rechniques. Tr s assumed ha e syseeim vnder oensideration has boen

thomouphly cleamceerized, that peramerees have boon idenuficd and specified, snd that che sensi-
Livities ame undersied.

Relative measurements sueh as emd-lo-ond cable loss or connector loss can be dune in the field.
sipoe losses are refative in goene, 1he docibel (dB) s dhe common unit of measare rather than an
absolute value such as the milorcwsu. Yhi gysicm dosigner auust vse die allowable sysrem Boss
{relative measorementsy as = gnidellng for syarcm srplomconLiom,

NOTE

Fhe sctual pecer levels of embiicd liphe and detected lighe in Btheraet devices ane
mat essential in the plenndag and prediciron of a fibet-opke network intercumoect.
Thie key measurement = the aklowable svsem foss,

Yo should assame that the produce is 2 cereified product thit meets the mininnm speei Geations.
The equation shown in Figuoe -1 is the bavis for 1he dosign engrineers svscem limlis. Uhe ],“_.}.
parameter is the atlowable loss, mor the absolate valoes of Hghy ineensicy.

- ————— ERCHNESRIMG DETE HAMNATION — I-(—-—-—- NETWIEHAK (ANNER'S
e MANUFACT UAING ASSURANGE — - CURLERN -
[ bR L DA P IRJEA LR RS RS K LERA _
LALIMCH — RECEIVER == ALLOWABLE
FOWER SENSITIVITY LOGSES

MSTALLATION GLIDE
CABLE VENDOH GUARANTEES -
INSTALLER GUARANTEES
QM -SITE MEASUREMENTS

LEG. O7FEE

Figura 8-1: Fiber-Optic Syztem Responsibilitics
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Tn fiber-npric systems charsctesized by Digical Bguigemcant Corporuion, (e range of ahsoline
values of lighe has been determined by cnpinecring and s the amount of fkght in che fiber just
after che launch conneceor specilied as the aooaet of Hight in 1he fiher just after the lannch
cOnpeECtor (see Section B3 .10,

Lighet foss throogh the st conpecior of (ke Tink i neghgible slnce fiherm-receiver coapling
Loszes aoe minimal: ualcas the connector i damaged o the flher erd i marred. smodged, oF dinmy
faee Section B335 ‘Pherefore, the conncciors on both onds of che link shoald noc e conviderad
in any boss caloulitions, T'hey have boen acconnced far in the issuance of the aflowable system loss
tiinber. Figure B=2 ldontifcs the povdon of che fiber sysiem where allowabhie §oss can ocour.

ARMOUNT OF LIGHT 1M AMODUNT OF LIGHT
E_‘_' THE FIHER AFTER THE HITTIMNG THE #apy
£ FIRET COMMECTOR RECEIVER DIODE

5

b ALLCHWABLE SYSTEM LD

TRANSMIT l

noTe: T 13 REPRESENTS INTERMEDATE BARREL COMNECTIONS
[T] EEPRESENTS CONNECTOR TO DIGITAL DEVICE

(T —HT] ReCEm:

i
Ly

LX5+1335.57

Figure B~2: Ares of Network Consultant's Concern — Allowable System Loss

B.2.2 ‘Worst-Caze Definition

Pacimeters specified in this appendis cepresem the wnest case naless otherwise specificd. Tha |5,
all parameters have been chasaciweHzed and the poblnt specificd 65 worst ease B 2-igma (rwen
statbdand deviations froen dhe nofmal dagp daidibotlony. 2-stgma Imphics that 9R% of the valnes
obramed were berer than rthe given wocs-case number. :

BE.2 Coupling Congidarations

Theree are three tppes of opeical coupling in fiberoptic systees. Each type hus a different coupling
mechanism; therefore, coupling lisses that are specified for each type cannot be interchanped

The three tvpes of optical coapling e os shown io Table -1,

Fiber-Optic Limk Analysis B-3




Table B-1: Types of Optical Coupling

Type of Goupling Measuremen! Expertise

LEE femicrer)-mo-Llbaer Lalwrarey

Eibwr-to-tlher Fic:i

I-":Ia;rr-tﬁ-pin dicde {recelvers Latoe iy
IMPORTANT

i canaot be overemphasized chat che gnality of the pol Ished ends of the fibce (2 (he
mdor Cause oF connector loss. Conmector ess is significanily increased by dier,
seratches finger simudpes, and so on. Keep the conneceor ends olean.

8.3.1 LED {Emitter)-to-Fiber

Ewdltee-to-fiber measurements are cunlimed o the mbormory environment. There s no Beld
mecidwrd csblished Tor detennining quaneitative dam regardings the LED-oo-{Ther onnpling. When
nEing 4 chamcwerieed fiber type, the enyginecring and marnulbacturing groups hove sosared i
minimi couplisge specilications are met.

e LLD Crmits A spbhericat shaped parcern fsee Figure B—3) that may vary from che form e (onsgn)

i H{ ool | The value of #eis tvpicakly fovm 235 0 50 in the case of a microtensed LR Tnothe
casc of o bascr. s can be as high as 200, The coapliog depends on mechanlcal allgonment of o
acewat LED dic and 1he come of the filer, the emission and woceprenos angle of che LET) #nd fiber,
and the difforepces in relrnclive indeses of the maerials Deteeen the die and the fiber.

LGS5T PDWER

SOURCE RADATION

PATTERN

Figura B-3:

B

e I T Y L CREPEE L RR S———

LED Coupling into a Fioer
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.
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E.3.1.4 LED-io-Fiber Coupling Derating Factors — ‘Lables B-2 and B-3 ldentify the Allowable
System Loss thuet can be assnmed for those systems that use DIGITAL fiber-opric daughicerioed
S5 605301 and stpinless seeel Amphenol 996 tvpe SMA connecwers. The 34-10055-01 dauglu-
erhoand hits two revisions thac give differing power hodgeis. Be sure o check the variaion of the
product amd follow the appeopriate mble based on i varinion you are contiguriog.

Tl amount of Allowasble System Doss must be compened to the sum of the fiber link losses in order
to determioe whether or not the Hak will function. The [osses that st be considered are listed
Boboor . Methads Yoo caleuladog svaiem hodgets are outlined in 3ection B8,

Cable Avcngatlon
Splice Toss
Conneeins Loss
Bandwridrh Derating
Margin

dikm x cahle leagth

dB/cach = & of splloes

dbfoonnector x * of additicas] conmecwrs
1,5 «IB/km = cable fength

1.3 df for svsoem margin

MOTE

Ihe 1 OB for TED aging amd .7 d8 for tempesature-caused vaciations ave adecady
included as part of che Cixed losses and do not have to be included when making

budee, caboulations.

Table B-2 LED-to-Fiber Coupling Derating Factors 1or -RC/-RD Varlations

{Using 54-16063 Ravision AZ of lower)

Fibar Type Dimenains
Coming 1508 10071 40 pm
Cornlog 1549 85/125 pem
ATSET Ml e 6257125 pm
¢dening | 509 G2 512% win
Corning 1517 SO/L25 am
ATET Muitlmode .Eﬂ;l 25 gmn

Alowablia

Derating Factor Bystew Loss
0 OB L E5 o
—2.4 48 FLINERN. ]
—1.2 dH 2.5 I

—~4.2 0B B.5 difs

—4 .4 dl 3.1 <

0.4 Jgn” j.1 dB

“Thir greacer foss incucred by these cable fypes sosulls from a sealler oumerici? apesoote and o smalles core

dinmerer.

Fibar-Optic Link Anzlysis




Table B-3: LED-to-Fiber Coupling Darating Factors for -AH/-RJ Variations @ === 020000
{Lising 54-190563 Ravision BE or highan)

Allowahle
Fiberr Type Dimensions Derpting Factor Syalem Logg
Camming 150G 10060 e 0B ) Ta.0 e
Cawning 1519 . g512% pm —~2 5 ¢l 135 di
ATET Mulrimode B2 525 pm -4 0 dH I RV
Coruiag 1 %04 (257135 ue —1.0¢ i 120 de
Corning f5I7 SUT2% um —~8.0 J .00 4T -
ATET Mualiimode S E2S pm —~H . s &0 da

" The grreoager Joss incucred by these calyic eypes resules frorm o smakler numerical apecian: and s smaller coce
dhinmeger.

“DEBET and UDEREF {-HH,-R] vursions ONLY} Links using 1007340 wicenm Fber, 1mn1st incar 2 min b of —
3 B luss. Refer o sectioh 3.5 for wse of che fibeg-optic awenuauor iF yongr systeny does not have a leasy 3 o
wotih af [nse.

B.3.2 Fiber-to-Fiber Coupling

Fiber-mo-fiher conpling ¢reurs in two insmanoes: a splioe or 3 Dulkbewd sbarrel conneceion. Mea-
surement oF fibar ailcnuacion, splive loss, apd fibei-to-Fiber banse]l Coiticotions are the vmiy mes-
surements rhal ein be done in the Tield

HOTE

1F possible, do noc mix fiber grpes or sieeg 0 A svseem. g syscem with mixed flher —
sizes, il libers must be considered 1o act az the siallest fibet sive in the sysiem.

Losses oocur in splices and hareel conneciions because of mechanical misalignmens, misgmch of
Cocc Jiarneters, mismatc b of refracelve indgex ]_:-l.“';‘lf:i_llg:I At smisrriareh oF nomerics] AL, S ASLE-
cal data is available for most of these parameices, but worst-case numbers should be nsed 0
prodicting perfonnance of 4 svstem thar is polng o be instatled. -

NOTE

It is extremely diffienle o measuee attemigation inoa system with mized Aher
diammeters. Light traveling from g sual] Gilser tood larper ome cin yield ecroneons iesn
readinigs, such as apparent lighs incrcases mnstesud of atfenuations {decreasess.
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B.3.2.7 Splwe and Bamsl Connector Losess — in cypicel {iberopuic Inveronnaect systems.
there may be several kinds of cables {using che same Tibes tvpc), several sections of cables. and
usuatly some type of a junction bes soacegy. This implies thae there are barrel connections amd
splices i che Fiber-optic cablc,

Fable =4 shives the loss in decibels for the connecrors and splices thae have either been chaoc-
teriwed by engineering or ac avadable and can be charactesized by the installer.

IMPORTANT

The watues in the Tollowing wuble are results chat can b achieved only by x person
wha is trained amd expericnccd in using proper towls ared cormoct procechices. The
values were obained under laboratory condicions.

Table B-d: Splice and Sarrel Connecir Losses

Worgl Case
Typicat Loas Loss in dB

Connactor or Splice Type it dB {Note 1}
Farrid Coniors
1040 7 b1 mphenod oppe B0 {seainless steel} R B3
50525 Ampkuehod type $HG (s@lnless steeld P.5 Mare 2
H2 57125, 857125 Amphenod trpe 906 1.5 Marre 2
SO/125 ATET 5F type 1.1 1.5
G2.3/125 ATEY 5T 0fpe LB 1z
T5/133 ATERT 57 sype Tursie 2 Mirte 2
b0 L480 ATET 5T type ) Mepte: 2 Mo 2
Siddees
Elasiomeric 0.t 0.2 {Mote )
Taplltlary tubt n.i 0.2 [More 3
Febadcen A5 01 (Mote 3
MOYIES:

1. Assarnes that the boaroel exmnccwar 1s close o thee TED souroe . This is 1he worst-loss conelition .

2. Consub vendor informatsee

2 Fae pidonmed the same kot freel) oF il is ased. splicing different fots of {fibor yickds resalts tazed vn the
Vilwer diftemenoes sacher than vn the meclevics of the splboe.

Fiber-Optie Link Anglysis B-7



e ey Pl ] Ol (I I e o TR Y R P T it T e ol o o P 1 Y ol i’y e B il e el B e s e o o e

B.3.2.2 Guidelines for Connectors and Splicex on Ethermnet Products — This sectlon pirRcides
Buldclites that should he followed when connecting or splicing filecsoptic cable far a8 with
Ethernet produects.

#  Alt fibers must he teominaced in an Amphenal sype 9006 siadnless steel connectors for atiach
ment of the cable o he Chemner device.

*  For T00/F 40 fiber systeins, splices or barrel connections o e wsed. Use Amphenal type 908
stainfess steel barec] connectors wnd tollow the appropeise connection procedures for ehe
cennectors and alipnment sleeves,

®  For 62.5/135% or 85/1.2% [iber systems, spllcing is preferred fur intermediate conacclions. lur
Amphenol oype 906 or ALK type 5T connectors may e used Lor these conneorions.

®  For 5071 25 Hiber systems, all intermediaie connecuions should be spliced.

*  Booawate of the tvpes of misallgnmon of separseion chat are illusteaned in Figune -4,

NOTE

Mo guarantee of @ speciflod sienuation can be made for splicing or barrel connect-
ing Fihers with difforeon oore dismeters.

The Eleal rrcanmemt of loss from ome Diber siee iy amehce |5 {EI}:L'{'SE‘HI.E‘I:':I. h}' the fq}l]qm'[ng ]
rinns. Theso genctdly do ot apply to real-world sitnations since 1he loss depends on the spot size
of the light in the conc, oot on the core diameter.

ldcnd oascs:

[, Faoss due we divveeter mismateh:

20 lop digmmeer 1
dizmeter 2

wlere dimneter is the dizmeter of the Ao core.

2. Loss due to mismaoch of memerical apetiume:

20 log [m ! J o

WA 2

Where WA 15 the nnmcrical aperture of che fiher.

B-B LAM Bridge 100 Technical Manuzt
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LATERAL MISALIGNIENT

EMC SEFPARATHIN

ANGLLAR MISALIGNMENT

LRG0

Figure B—4: Types of Fiber Misaligrmend

Fibar-Optic Link Anshysis
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B8.3.2.3 Typical Cable Attenuation Vaklies — Tuble B-% contains tvpical cabie attenuaeions.
Eack repe of cabde may Bave a dilferemt value fos acenanion Dascd on dhe applicidon. cable oype,
itnd vendor pudeantse fof che inseallaton ey oinncit.

This tble should be used as @ relemtes o typacal yaloes ouly.

Table B-b: Typical Cable Attenuation

Fiber Type Tymical Cable Type Typical Vidue
Ciarning 15048 T DEC TN 2585k A5 dkm”
Coring 310 B3 5123 Secor fuose tobe™ A3 Ul ke
Coentg 559 B5AL2T,; Shecor tipht butfer 4.4l L Em
Coeinge 1599 or G2.9/125; various loose fuibe S0 km

AFET Muliimode

Cacitisye 1347 o SHEES; vanion: Toose b 2.5 dii/km
ATET Mol mode

Coeiog 1517 or _'".\I'l_.-"l' LLP l.'iﬁ_"j'li‘ bag Fler 1galz 441 Gl ke
ATACT Kl v Le

"U'has cable s guacanweed for & dB ko wnder specificd applicadons o adl woperatore, humidice, and 1aced
censlon crnditdons,

Looss fube cable i wscalth ey difficole v weemsdoae sell @ coneecwor. SpHcing a conocewn cabilc cewd
anen the cahle (5 reoommended.

NOTE
Fo achivve the maximuo ok distkices, premivm prade [ilser is recommended.

B.3.2.4 Single-Wincow and Dual-Window Fiber — %hen e poal of the installation s 10
provide a cransmission modiym Ffar oo B3S-aanomceier (nm) sysione, Angle-window (Gher can b
specificd bt dnal-window Fiber 2 eecommended. 1 the cabic coniins exeea fbers. or if fowre
changes or npgrades are anilcipaied, the person meagsipsing the cabie shonld also specify o Lisy the
Tess amd bandweelich of the fiber ar (300 nm (the second window). Droalawrindow applicidons
ineply 2 high bendwideh and distance (200-5300 MHzkm G LED applicatdons’}. Semifarhy, losss
losses are implied (<2 dR/km) ae this operating wavelengoh. Curcent DIGTTAT general-parpose
cable. BREZSB-ex, uses a dual-window Fiber.

B.3.2.5 5ingle-Mode Fiber — Currently. single-mode libers are for laser/telephony sapplics-
vions. Telephony and compuoer data communicativns are owo entinely different commuonicatione
sysdcros. Them is oo practical moethod currently established that wses sinpgle-mode (iber in data
commacatis, LEDs arc the oansmission device of choice for optimial cost snd sesten
perFformance.

B-10 L.AN Bridge 100 Technical Manual
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8.3.3 Fibar-ta-Pin Diode {Receiver}

The bowest-loss conpling oype iz fibesto-receiver. Generally the receiver arca ds lareer than the
spuog size of the light exiting the fiher (sce Figure B-5). Losses are doe o large-scale mcchapical
misaligmnent, surtace gnality of cthe polished fiber etul, resnel losses doe oo GIfferem oaceeials
with different refractive indexes, and efficiency of seaiconductor devices. Fiher-ta-reociver loss is
accounled for in the enginecering design phase and should not be o concern in the freid ovher tim

For determining that the connector aprface i3 nod soetched, mamed, '-i-_l'_t‘ﬂ_lﬂ:g.l:q’_i and so oty cordi-
thoms thae wiowdd create greacer losses than the desigh allows for.

RECEIVER

Flgure B-5: Fibar-to-Receiver Coupling

B.4 MNumerical Aperture and Coupling Diameters

Caoupling losscs aee wvoc eusily guantified in absoluie rerts. The foliowing discusslon deseribes the

appacent. variability inm Joss mewsuremenes and the range  {optimistic o pessimtstc) of the
TREESIHE ORI

when the connection t5 close 1o the source end, the Bher core s wiually complerely filled wich
lipht, eesulting in more 1oss fronn misalipnment. When the conmoction is at the far end, the ceater

of the core is anky partially filled with fight, resulting in less foss fron mechanical misalignment
{s¢e Fipure B—G).

HOTE
Losses near the soovce are wsually higher and give possimistic resales. Measnncowene

of [osses av gHsiances peeater than 100 merers (328 feer) from the sooree wanal by
pives optimiste resnlrs.

Fiber-Optic Link Analysis B-11
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MEAR END FAR ENG

LHSHT LOAT 7O CLADPING
LaTERAL
MISALIGMMENT W
CLARORIG
CLADDANG
LIGHT LOST
i
BRI RIS, (et B . y o
fﬁ-’x’ ;‘% S i A Wﬁf s
END SEPARATHIN /%é%%ﬁ?, 4, , ,; B A %ﬁ% HJ}%
o 0

LIGHT LOST

LH G- 208 4T

Figure B~-6: Near-End and Far-End Coupling Losses
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B.4.1 Bending Lossas |

Typical cables will incur an additionsl — 5 OB loss boeeatse of changes in Fiber bend radius, This
boss ocenrs becanse the light in the outer odge of the core (5 more casiby lost to the cladding,
especially if the fiber is Bemt. tn most Syziems, 11 s wise o assuve the cable will be insealled with
several hends; theretfore, beod fofses aec iaclndod a5 parc of the the fixed cable losses dnd do not
hase to be separately included as porc of the loss catculations (see Figure B-7).

MOTE

The mampbacticer’s recomsmetwdacion for mintsoom bend redins iust be adhewed o
Frr this do be valid.

DERETY

MIMNIMUA BEND
RaADMUS
1% cm & iR}

FIBER OPTIC GAELE/

MIVES-1RIR

Figure B=7: Minimum Bend Radius

Fibar-Optlc Link Anatysis B-13




B.5 System Lossas and Variability

A the copineeding level, s vadety of Bewms mnst be quandficd sl specilied. Many of these
factors arc wn medsumble in the fieid. Listed below are a2 aomber of faceors which may incor
fosges i @ svsectn Duodget. These are catealaged and mken Inso conalderuaon For derermmining che
AFElg e Tucdget, andl o oot baee to recalenlated when tnatalbing a Fber link, They are incloded
ene foc CoFCReCe paaposes only.

* LD Speciticdrion

s [ED Aging - Toiupoediure Variations

* LD Drive — Lircuit Yoriagions

* Mechenical Coupling

" Cunnector Yariscions --
»  Fiber Variations, Polishing

¥ Cleraperature

s (hble Ag.}r!g

¢ Connecior ) Poliskeinge

= Coupling to Theeector

¢ Reeciver Spocilication

& Threshold Yariaclons

B.6 Attenuation Measurement Procedutas

Fivis sewtion provides three test mechods thar mgy be wscd 1o measuee atcenuwation of a fiber-optic
link. The rerns performed in the Ficld can holp decepmine whether the attenwation §loss betoveen
ehie Fight launched ino the fibee thromgh the First comnectos and die Lohe emiteed ar the ather end
of the fibery is within specitied [oss Tirirs.

Thowgh many incihods of sesting fiber-opric links sre available, Digica] Bgodpmwenn Cerpodation
recommends wsing the fics, of the dirce methods deseribed, which invidves using ane oprical wose

ser FOTRC moedel TA0Z00, 1Tis will allow (or the socumcy necessary o achiowe the g

distance capahilivies of the highers poaser 102080 varlations . The single-cable tese (second merhod

outlined), is similer v he flvss mcihod, Do i2 not che préfesred mothod for ceseing alk fiber frpes.

Tiris mechod @ lett here for infoemailongl pocposcs only, Phe third methed is provided mainks for ol
mwcasuring sphice lusses through the fiber-opoc cable.

As described in Sectiun B4, the valoe of connecinr-toecotne clor 1oss my charge depending on the —
prosiliomy Of the conpector celative e the lghe sonroe and the dircction i wluch e Fiplt is
travcling,. Thowgh it is desirable o derermine thar o given connecrlon is wihibln aecoprable Timirs,
deiermining, the valae of “svsiem Loss™ is che essential factor, =

B-14 LAM Bridge 108 Technical Manwal
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86.1 Figld Measurement Procadure for Relative Power Logs

The folluwing describes the procedure for determining the accepranoe of an insealled fiberoptic
cabyle,

Yhe 1es1 porformed measoees e celative Toss of @ sysiem cahle under test. 1 consists of lavnching
a pro-set quanticy of optical powee it a0 insuafled cable under test, and then casuring the
recelved persrer at the opposite end using an oprical power meter. The vadue of the recclved power
reproscnes ehe [oss associzted with the Insualicd cable link.

8.6.1.1 Equipment Required —

s FOTEL opeacal powcr mgeer equipped with 8T amd SMA adaprcts

* FOTEC oprical LED source eguipped with ST and SMA adapeers

® 208240 pm lannch .::ahlc' terminated with an 51 and an 5MA coirncomer
*  Copnecter cleaning pargpheraalin .

& 5T and S8MA barrel connector adapicrs

B.8.1.2 Preparatlon — Fiber-optic cables and conpecrons should slways be handled with care.
Cables shoubd oot be bent or twisted tightfy, cspecially near the connecons, as damage or breakag:
may gocuer. Care should be ciken o eusore that commeciors an: not dropped or phystcally impacted
I any way. IF this happens. the connector may become damaged, impairing oprica] tnsomission

All connecior faces shonld he cleaned before resting or inscrting lono any aptical poct. Fhis is dooe
v pslog Tex-wipes or similar clenning pads dipped in gleohod o remme dosc, debris, or finger-
prines From the compecsor/fiber end. When removing and reinsering omnectors, cleandiness
showtld by checked. T it appears that there is die or debeis on e conhector endface, it shonld be
veeclomned.

Befoee any wesiing s porformed, the eyuipment muse be removed from the carrving case and
Browgaht 40 room femperarane. I rhe tenperatore iy the 1esing awvironmenr 15 appreecimaeety 20
deprees above or below the previous envitonment the pest equdpment came feom, allms up oo
thirty prlnenes for ehis stahilization to oo,

B.6.1.3 Procedure — Perform the following set-up procedures
1. Install che adaprer thar maches the cahle connector into the FOTEC optical power moter,

2. instafl the opposite type of adaptee on (e FOTRC apeical LED soarce {this allows For dhe wse
ol the 200 pm launch cable).

3. Clean and connect the ladech cable 10 the oprieal sonnce.

4. The optical source contains a sucker that indicaces the wavelemeth of the trinsmiter in Ut
parciculac optical sobnce. This wavclengeh is in the ange of 73 o 50 anomotens (nim;).
Make a noee of the wavelengeh value | This value iy needed during 1he Measurement Coerec-
tion: Calculatdon Procedure.

Fiber-Optic Link Analysis : B-15




T, L ensare thar the lpoech cablewo-oprical source conmection is aot cisturbed, iinmokilize
bath the launch cable aad eptical source as follows:

a. Tape the optica] source down e a siable socface using masking 1ape,

b Tape the Launch cable g the same surface as the aprical sonme abowt 7.5 to 127 cm (3 1o
57imy away fnmn the oprical port of the source.

CALTION

Takes care noc o bend she [nanch cable beyond its minimmn benud radins of 12 7 ¢
{3 in.

B.5.1.4 Test Source Adjustment Procedum — Torforin the test source adjusumenl procedure
s Fullows:

1. Clean and canmnect the fasnch cable o the pomrer micter.
2. Refee oo dible B—6 and sec the seading on the optical poaver meder @0 1 he correction setting chae

coreCspronds tu fiber size of the cable eing eested. Sec the reading by adjusting the im pot
iocaied oo the soucce with a screwdrves,

NCTE

Iy |5 Importand thae the wim per oo be readjusted o disturbed for the duesition of
1The Mcasuessenie.

Tabla B~6:  Flber Size Correction Sattings for the Power Meter Asading

Fibar Size Correction Sotting
S em 13 5 «Bu

623 um WL Ry

&% um 3 dba

Lo wm A A

F. Lisconnect the launch cabic [oomn the power meter and ominacel iy 10 e cable being tosced
using ciie correspoading barecl adapter (for exsmple, IF 8T oonncciors ar Deimgy used, the ST
barrel adapter musr be wsed). The barre] aliprer must be free of dirt and delris to ensore
optimern coupling of power.

When using SMA cennectos, arrach the plastic full sleeve thar goes lnside e barre! adapter.
The plastic steeye must be fres of dive and debris and placed on the end of the firse cotnector
that is o be bnzcried oo the adapter before e oonhocior @5 ingsrted.

4. Wake the power meter v 1he opposite (raeive endt of the cabic hoing wesied,

B-18 l.AN Bridge 100 Technical Margl
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5. Al the recobve end of the cabile. clean the connectar on the cable beitg tested and wtomwch ic to

Fhe PEVFTr mCTET,

NOTE

I @ measurement §s being mads from one parch panc]l e amocher parch pandc
withouwt the drop cabies to the insoilled eguipmens. o will be noccssary o uss A
jumper from the patch panel oo the pireer meter. Tn this casc, 1715C 3 Jumcs weikhy 2
{iber core that is farper than the fiber in the cable under tisst.

B.61.5 Measursment Correction Calculation Procedurs — During this procedune, comgleic
the End-to-End Cable Eoss Caleolation Worksheet, This seowlsheet is wsed do aerbee a1 the cosmecicd
cible loss by recording che eeasuned end-to-end cable foss and adding in oorecorion valoes.

Figure B-5 is a Dlank Eod-to-Eod Cable Loss Calovelation Worlsheet. Before procceding w0tk (he
I sUreTEeNt correcrion caloulation poocedure, make sc lease one photocogyy oF this workshocs o

crch Filser opdic cable o e cerdified.

END-TO-ENMD CABLE LOSS
WORKSHEET

MEASUARED RELATIVE LOSS
LEMQATH OF TESTED CABLE (TO REXT 1 km)
WAVELENGTH CORRECTION VALLE

TSTAL WAVELENGTH CORRECTION
MULTIPLY LIME 2 BY LIMNE 1)

CORARECTED CABLE LOSE: SUBTRACT
ISUBTRACT LINE 4 FROM LINE 1)

Figura B-8: End-io-End Cabla Loss Calculation Worksheat

E S | TR EEs S

id)

e p— T B

I S

(&)

Mk -0

Take oire copy of the blank worksheet (Figure B—8) and perform the follomdng:

L. O abe Measnced Relative Loss line of the worksheet, wrbie the value 1t i3 displased on the

JuCE e cr.

2. O the Length of Tested Cable Hoo of (he worksheet, write the rounded-off fength of thie

cable wnder test by mking the cable length and mounding it upwards o the pext eath of a
kilomerer {for example; if the cable leageh s 8375 meces, rownd it off to 1.4 km)

Fiber-Opic Link Analysis .



3. Refer wr Table B-7 and Choose the wavelengrh correction value (ke applics o che optical
souroe wave lengeh and w vhe Ethernet oprion being installed (owe opeleal sowrce waveleysthe is
the wavelengih vahie har was ned during Step + of the Sec-Tfp Procedure m Sectivn
B.G.1.5) Write the wilee feoms Table B-7 oo the Wavelength Correction Valoe ling of the
W ks,

Table B-T: Wavalength Comection Vatlues

Wavalength BERET-AC/RD:RH/RJ
e -
TS -3
T -.2
a3 —.1
g1 R
15 A
221 2
15 3
aAEn A
B35 S5
CER] S
Hig .G
K511 .

4. Molrlphy v Waveleneth Correctdon Yolue fine by the Leapth of Tested Cable Tine and
wrire (e resitll o0 Lhe Total Wavelengath Cortection Line of the worksheec,

5. Calenlue the correcicd oagpan power by subtricting tie Total Waveleogrth Correction [ine
waluc: from 1he Measwed Helative Loss line vilee amd swriee the mesalt in the Corrected
{able Toss line of the worksheet,

B-18
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I'o sulvract pwo nepative valoes, drop che mdous Sien (=) on ok nuinbers, subtmce
the finailer nuember From the [arger vahee, and add 3 minos (-} to de fesele For
cxiinple — 3 sabcracted from 7.4 becomes 7.0 mems W5 whicly rosults in —6.4
Wil the minus sipne duclecl.

T subcricn 2 positve number morn @ negacive nuber, drep the minus signe (-
from che negative mpber, ackd the twe pumbers epeecher, and add @ minos sign (<)
e the resole. Ror example, .5 sobwmcred fom —7 4 beeosnes 7.4 plus 5 which
results in —7.9 wich the mions shgn aglded.

EAN Bridoe 100 Technical Manual
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B.G.1.6 System Cortification Prodedure — Tahie B—8 defines the minimom and recommendeel

mrasinurm Inss values for fiber-opic cahle by fiber siee and Ethermet option.

Table 5-8: Cabla Certification Values

Fibar Size Minimum Loss*

SMEREM A RRE T B o

5 pm Moy
A2.5 am Wione
83 pm MNnie
10k pem Moo

PIEREE AN RET I )

3 um Kerge
Gt 5 I e
By um Ming
T perse 3 41

Aepommended Maximuom

Loggtt

— 1.1 <1
-3 db
—H.1 dl¥
=15 aan

—G.8 JH
10.4 R
— P13 it

L0 A8

' IE che pebative loss 1y Jess tham ehis wihe, a1 apeical acicrae ot e msalled an e wansole end of the

e Cable (see Section B,

""This cecmpmesded mextaom loss veloe alowes fur | dB of wdditioomdd loess B Getuse mepiies.

Compare (he value on the Corrected Cable Loss line of the woerksheet oo the vialoes delfued in
Tablc B=8 1f the Worksheer valipe is oqual or less than the values foom Table B8, ehe inaiailation

ts acceplable.

1 the phanning and desipn-of the cable plant was execaied oorrecily. allowances shonld have been
e for splice less, coneector eotpling. and foare maimensnee of the insedlation. The cecom-
mwikked mAKikam fass i Table B8 represenes che boss ehar alloees for foture mainerunce ol the

Cable plant, 1The futtre mualmenanos can Inclade splices or sezpping of system boands.

Fibar-Optic Link Analysls
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B.6.2 Optical Test Sat {Single-Cable) Mathod

This merhod nses an optical 105 500 10 casure epiical dtweaustion through a fiher-oprie ok, A
reference cable (1 merer 0 tengih) 48 nscd o caliloate che Lipht merer relative eo che lighe soaree.
thwe walibration is complete, the refeeence cable should not be disconnected from the Hght
NUUTCE.

Lise the Fallowing pencodoere t measuie attenuation of the fibee-optic Tink wich sn optical wese see.

NOTE -

Aoy refoecnce or adapier cabler vsed in che test prooedures mnsg have (he saoe

e oF opaical Tibwe (asch as 100140, 625125, and so ony a5 the cabls o be

tesied. In addidlon, che connecoss used At tle ends of the reference cable mus

nrateh haoih rhe oest Cquipeecnl Commector amd the connector of the cable undec ress.

Tlse of 4 reforenee cable (e bas a differetn fiber tvpe than the cable oeder west -
viells inpocoral: MR rcIncnLs

1 Calibeacs dhe test comdipuretion as Loflows (e Figane B-97: . -
a. Arach the necessary connector adaprers v the Heht socece and che light meter.

B Connect the reforence Cable o tw lpht souree and torn on the light source. Allow (the
lighs sodipce several orisules mo siabilice.

. Connest che lieht meter o the other end of che reference cabils,

d. LUse the calibrarion kaok on the light merce 1 501 e reading wr O dlb {(do ot alter the -
calibration koab onee o has hoon ser),

MOTE

When measuciog soafl fiber sives soch as 3070235, ic may not be possible w0
calibrare Lthe Tight mcies vy O dB. In this case, sdjust the mener o5 Close a8 possible
e O dB and note U ecading.

NOTE

When conmeciing caldes oo cest equipment, use & half-fengeh alipnment skeeve.
When ooneccting cabdes topetber psing o harrel comnector, nsc a tull-lengui align-
maent slecye. A procedure Tor using alignment sleeves 3= provided in che Sebere Opdie
Proclnet Cetdede VK FIBCH-15,

Be sure that the lighe inecer i desined mo measure che desleed waeclongih of Bghd,
That is, it the fiber sysiem operates at 520 nm, the light meter must e designed o
measuee fight nss at 520 pm,

B-20 LAN Bridge 100 Technical Manual

gy BT T T O T B TR G Y e o il T il DR G ol Pt el i il ol T B ol e e o e A B o 5 e e e S e S e



s
H

Ll

-

Rl

Disconowect the Hght oaeter froon the reference cahie.

NOTE

Onee calibration is completed, do now dlsconnecr the lighe source from the reler-
ence cable. Also do ot move (tighten or leosen) the oonmecor thiae is agtached 1
the light souree.

REFEBENGE
LHGHT - CABLE LIGHT
SOURGE L
HAaLF-LEMGTH
ALIGHMENT SLEEVES
F I O

Figure B-9: Calibrating the Optical Tazy Set

I

Measre eqch clianmgl of the fiber-opeic 1ink in the ditecrion ghar lighe will e dcansaeioed

under nores] cperating conditions (5ee Figore T-107.

d.

1.

Connect thé Light source and refercnes cable to the end of the calde under test that is
labeled " Transmi”.

Coanect the light meter to the other end of the cable under 1est that is labeled “Receive”

Reoord the reading obouined from the lighe mceter. I a caliborinn ofher than O dB was
ohiained o Step 1, subtimct chat number from the present reading on che light meter.

For example, if the reading obeained in Step } wias —1.% dB and the reading obmined in
Step 2 is -t 1.9 dB. the corrected reading 18 —104 dR. The equarion for this example i

—11Y — (-5 =—104

3. Repuots the mecastroment in Step 2 For the cemainiag chanoel (s},

Fibar-Optic Link Anglysis B-21




OARPEL

CONNECTOR
|-"I—F|EFI':FE-"1CE —:-I-e— CARLE UNDER TEST v
CAHLE
LGHT _ SCEMFIGLERA Lo
Chart® T — A e
souree. [ H e | U
b /
'lli ! i
HALF-LEMGTH FlLiL-LEMGTH HALF -1 EhiTH
ALGHMENT SLEEVE  ALUGNRENT SLEEVE ALIGMMENT £:EEVE
TRAMSMITTER | . AECEINEN R FLEUFIATION
LED C} $— e o | | MOER MO
OPERATIIN

= EIRECTICH LIGKT
IS TRAMSMITTED

—_—

L MR

Figure B-10: Meazuring the Cabla Under Test

B.8.3 GCpbcal Time Domain Refleciometry

This method wses an optical tfime domain reflecoomesce (OTER) w0 messure the length and
acteawation ol.a liber-optic csble. This mechord may also help w didentily the location and relarive
value of lasses,

WARNING

Do pot Jook ioto a Fiber-opric conneesor o cable ond while the cable is connecred
ey wn $XTRR. Follow stery procedures recommended by the OFDR menufactacer.

NOTE

D15 dogporesint to perfoem an OTDR measerement from each ongd (ieansimil and
reecie) of boch chunnels. This cnsoers that a broken fiber at the Fre ond of &
charsnet 5 0oL missed (mistaken for the cod of the Tiber).

Fhis peocedure requires the all sose eguipment has been calibrmed e s G-
rres's spocificadions within the reoomuoended calibration period.

B-22 LAN Bridge 100 Tecknical hManuai
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NOTE

Any referencye o sdapter cables wsed in the 1e51 procedyres must bave the sane
typre of optical fiber {such as 100/140, 62 571 2%, amd 5o on) as che cable w be
tested. Tn addition, the conuectors used ar the ends of the reference cable mease
match hoch the test equipment connecior and 1he carnecoor of the cable umber test,
Use of a reference cuble thae Ligs 2 Jifferonn fiber tppe than the cable ander rese
yiclds inacourate measuneinenes,

8631 Equipmant Setup — Adjust any seikidgs on the OTDR according to che mahulsctunees
iRSIrUCkinns. .

NOTE

Il OTOR mnst measilee Figiie ao the same wavelengih nsad by the optical fiber
gysiem. Forh rhe LAN Bridpe 04 unit and dhe RBemore Rtheroet Ropeater wse o
wrvclongth of 820 nm.

B.5.3.2 Link Measurement — Link messoremment involves recording the readings obtained frum
the OTDR. A permanent. recond of fiber-opuic Hok measiremens oay he possible nsing a strip clumt
ar cames, Soch records should be obtrined whenever possible and stored for fucore reierence,

Measwee the Abcr-opoic link using the [ollowing procedurne:

1. Comacct the cable nider lest s the (YFDR in accopdanee with rhe procedures outlined in the
CTDE maemal. -

MOTE

The pigtail. if pcoded {(see Figune B-11) must be of the sane fibor 1ype and have
the same foatkig connoeckors as the cabde umder west and the GUOR, Some OTDRs
may bve o diFFceon comnnector than the cable wider (25

i ]

PIGTAL CABLE UNDER TEST )

oor T TD % —— I ——0
COMMNECTIORS SRLICE COMMECTORS

LHQ -LTHa

Figure B-11: OTDR Test Configuration
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2. Mezsisre vhe Bzngth and dteeruation of eack fler (eansadc amd peceive). Note the splice and
connecesr losscs {80 Pigure B--12). Look for abnormalivics in 1he slope of the display.

3. Mere the CFIDR to the other end of the Fiber spsoom amd mcasare e lengreh amd amennarion of
cach fihcy (vearsinit and receive ). Note char che splice aned copnoeclor fosses are similer to chose
cheained in Jep 2,

0.0 R
10dB
-2.0dB
_30dR
40 dB

-b.G 0B

Figure B-1%: OTDA Trace

B-24

g o g e R

b Labtt o BT L ]

e

- - .

CONMECTOR
BEGINMIMG
JF FIBER EMD OF
SELICE FIBER
Y ¢ Y
o y
i -
L o4dB gFT o Bt
ECHSS  TF ““""'“_. —)
0.8 df {
|1-':|3'E' — — — ] — - ".'\l|-|_|__‘lI
_—
. J
-~ e
&00 METERS 200
METERS

MEASURED
LItk LOES

|
.

HLC IR

LAM Erigdge 100 Technical Manual

PR AN P i S S B o S P P o Pl B e el e § Pl o e



Tary

e

o

w=

mm

FELL

S —— R W ——

B.7 Bandwidth Analysis and Derating Factors
B.7.1 Fiber Bandwiith Rating System

Barwlwidih i a fiber cable bs often dlscussed in terms of it dinpersion characceristics hecanse
pureow lpht pulses launched into a flber will be broadened (dispersed in time) ar the Fiber's emd.
This pulse broadening forces an increase in che amount of sparing between hits or pulsce sooas o
avoitd ImcrSsmbol Tnicrforence (81T (overfapping of che dispersed bies). Conseguently, the
greater the smonnt of fiher dispersion, the fower the bandwideh of the fiber.

Ihere gre seversk l:;'p:.'ﬁ of Tibey dispeesion:. For muhiineesde Fiber weich LED light scurces ehere are
ewo dormireont types: oodal and chromaes. . '

. Maodal dHspersion ocoums hecause light modes within a fiber havee different gooup velocicies.
Thiis in multimode fiber, where boodreds of modes e excitect, 3 vaooow polse g die ingui
will have each node or groap of mides arcivimy at the ovtpur ac slightly differene times, This
broadens or dispemses the output pulse. Modal dispersion is one of e doovinane forms of
disprrsion in moftimode fibers with 1300-mwm BED soweoes thios [imicing the baodwided of
such sysrems o §00-450 MHErkm.

A liphi-tay amelysis supjposts the concept of modud dspeesina. Light ravs emilcted froen 2 LRI
cach enter the fiber ac a differcnr angle and conelnue fo travel throngh the fiber along separare
paths, Thus., the pulse beoadenlng 15 the differcnce berween the time of the longest ray path
aed ehe vine of the shareesy ray path.

2. Chromatic dispersion occurs because edch vavelenpih of lighn within & (ber ioavels at a
slighthy ditfenent speed. As 2 resulbe, light from wide-spectrumn suarces (EEERs} i3 very suscepti-
hie to chromatic dispersion. The dominent Form of digpersion il e B00- o 530000 regich is
chromacic dispersieon, thus limicing the fiber bandwitth vo 25-70 Mitekom for LEDs. Chromanic
dispersion fessens xroand the T 300-nm region, making modal dispersion the othor mapor bated-
limiting Facoor.

The vaciows fooms of disporsinn cause the fiber bandwicdth to depend greatly npon the speconm
chameregisues of the Nghe sotree. Thus the handwidth measurements reporeed have limited
meanbng vodl vhey are coreclaed with the LED spectrnm data in the derived relating eguations.

Fiher handwidth is specified in units of megaberte titmes kilometers beciuse both dispersion
rrpes coadnoe e broaden (disperse) the light pulse as fGber fenpih oecveases The filwer
hundwidth is teadicionally specified ag 1 kin siooe iU deceeases with fiber loength,

B.7.2 Distance Derating Factors for Ethernst Products

[r ix assunned that the cable iy raved af 300 MYz-kem (modal baodwidtho oF greacer. For LED: this
translaces tu 2 liber bandwidth of about 20 MHz a2 A distawe of T ko, Using cable with a higher
ratiny, does oot decrewse the batwfwidth pesalty {desating fcwe) coough e change the dovatbng
Factor. Bandwidth derutdng will be .5 4Bk

It is apparent thar the Fiber bamdwidth limite cable lengel by artenuatingg the sippal widh
bandwidth rolloff. Brodwidih nolloff is similee e the effect of 9 low-pass RC fhier. The dovaoug
Factor compensates for bandwiddh agcovaton by cnsoelog 2 Larger signal a0 the dnpu.

Fibar-Optic Link Analysis B-25
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B.8 Suggested System Design Methodology

The worksheet shown o Flguse B-13 cann be used to caboulace the FAN Brddee 200 budaet loss Eor
a system imstablucion. Al vplues nocded for she worksheer are avaifahle in this docament or ane
specified wr be prwvided by the wendos o installer.

The tiber-opric systemn bas a speciflcation ealled allowable system oss. FVhis is che maxisom Ioss
thiae can socnr beiween the tao cable conncctors that strach to e eoepacles of the fiber-oplic
incerconncc GCVices (miven inm Tabfes B-2 and 0-3). Note that the SySicn 55 specilied ko the
amont of 1oss after the light is in the cable. Tha 5. the connectors D aiach o the LED and 10
the fiber-opiic moociver ane already acoomnicd fof in the calcolzrions of (he toximom altomshie
svarem bosscs. DY NOT ADD IN THEIR LOSSES AGAIN.

Cinnpare the som of the bosscs w Uwe allowable syseem losses Diswed iobable B-2 o B3 The som of
the dosses must be less than or cgual w0 the alluwable svstem losses. MAKE SURE THE PROPER
VALUE I% USED FOR THE TAN Bridge 100 OR DEREP VARIATION DEING USED,

FRODUCT MAME =

Falaiar Tipse =

Altoteatiie Svstnrm Loss =
Isa= Tahlas B-2 os B-3 based oa preouct varetion!

FACTOR VALLE X QUAMNTFTY = kLO5%

BLRAEL
COMMECTIONS £ -—-——dBronn. Ho—— & of connecions =
(B2.2.1} {

AFLHZES - - —ddfsplice K —— & of zplicas =
[B.F2.%)

CABLE
ATTEMLUATION w— — B ¥ ——— km ot fiber =
(8.3.2.3)

BANDWEDTH
DERATING O dB km A === km of fiber =
HE.7.X%)

AR N 1.5 <8 = 1.5 18

S of losses ==

WK WHI-T TR

Figurs B-13;: Samgla Worksheet for Budget Loss Calculation
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B.8.1 Example Worksheets

Lhis section contins two sample worksheets, The first example {Vigore B-14) shows sanmple
valucs ared boss calowlations for a DEBEL-RM using 62.5/12% micron fbere ina 2 kos ok T
secomd cxample (Fipure 0-13) sbows system loss caloulations for g DERET-RO using OO 440
tsicron Tiber i a 3 ko link.

These loss ealontaiions aee for produces that use che 38-160%3-01 fiber-oplic interlace modube.
Crigival Fgqulgpmeny Corporacion proghects tia use this inderface inchude dwe Follow jing:

LAN Bridge 100 {DERET-RE)

LAN DBridee 100 ¢ DEBLCIZHLYY

LAN Rridge 100 (DERET-RH)

LANM DBridge LO0 {lﬁﬁﬁﬂ'l'-m_}

Remeoge BEthorgl Bopeaice JDEREP-R &)
Bemuie Ethernet Repester (DEREP-RE;
Homaoee Buhwermet Repester (DEREP-RU)
Roempie BEtheroer Repemor (DEREP-RIN
Remose Etheroet Repeater (DEREP-RH}

Romote Erheret Bepesiver (DEREF-R)}

Fiber-Optic Link Analysis
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B.2.1.1 Sampie Loss Calcutation —— Figure B--14 15 2 eampie worksheet of o loss caloulation for
1 2 km link using 62.5/125% miccon gprica] fiber cable amd 0 DEBRTEH.

Usiog (he aflowalsle system losses listed in Table B-3, and the cable loss vahpes Hsicd in he
manuicrer's apecifications, Figore B—14 shows the alliwable toon loss,

FRODUCT NAME = DEHET — /H

Fiber Type = 52,5528 micran _—

Allowabla Syelem Loss = 12 dB
{sue Tables B-2 ur B-3 based an prodast vatation)

FACTOR YALUE QIANTITY TOTAL LDSE o
BARREL
COMMECTIONS 1.5 dB/ronn. X 0 cannectars = .0 dBg -
SPLICES 0.2 dBfsplice X 4 aplices = 0.5 dB
CABLE
ATTEMNLIATE M A0 dBfeme % 2.0 km of fibar = HF0dB —
BAMNDVSIOTH
DERATIMNG 0.5 dBE/m &£ 2.0 ks of [bher = 1.0 dE '_
MARGIN 1.5 dB = 15 dB -

Sum of loseEss = a3 dB

MEVAR-1 727 -

Figure B-14: Sampla Worksheet for DESET-RH Loss Calculation

The sotal system doescs are less than the allowable system losses, therefore, 110 systemn design is
valid. —

B-28 LAN Bridga 100 Technical Mansal
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Figure B-15 is 2 sample worksheet of a loss calewlation for a 1 km link wsing 100/ 40 micrn
nptical fibor cable amd & DUBET-RC,

sing 4he aliowable system [osses limted in Table B2, aod the cable Inss values liseed o che

mamtactucer's specifications, Flgure B—15 shows the abiowable ol oss.

PRODUCT MAME = DEBET - RC

Fitrer Type

= § 00140 micsen

= rras

tAkowable System Lass
EI[3&-:: Trblez B-2 ar B-3 bazed on produet variatian

=120 dB

Figure B—15: Sample Worksheet for DEBET-RC Loss Calculation

FACTOR WaALLIE C OUANTITY TOTAL EOSS

BARREL

CONMECTIONS | 08 dBfconn X Y connactare = 0846

SPLICES 0.2 dB/splice X 2 splices = 0.4 dR

CABLE

ATTEMUATION 4.5 dBkm X 1.0 km of fioer = 45 dB

BANDWIDTH

DERATIMG 0.5 -d-B:-"km X 140 km of fiber = Q.5 dB

MARGIN 1.5 48 = 1.5 dE
E‘LTrTI- of loRzes = +7dB

RAK V-1 TEE

The maal sysiem tosscs are less chan the allowable system lesses, cherfore, the svstem deslgn is

valid.

Tt shoyld be noted that 2 aumber of choices are availabfe w fnk planners o minimive the link
lasscs. Various tvpes of splices produce differem losses, Cables Fave & mange of attelisation atd
borwrer values of actenuation may be used. Commectors may be ol iminated in the link.

Flber-Opiic Link Analysis
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B.8.2 Worst-Ca=se and Statistica] Resuits

The g refeenwed inthis sectlon b based o0 4 stseistical analvsls of {iber-vptic svarcros, I a
sypsten with many varizbles acnual measwred sestetn loss will not be Tkely 1o 1mateh the wrorsycase
culcadations, By anost Civses, the calenlaied loss will cxoeed actaal measured loss sinee it wold be
staciseically improbable that every system component would have the worsi-cuse characoerisies,

Lowvever, iF worsr-cnse ostitmtes are ipmored so thay the inssadled syseem depends eotieely on
stacistical spread. chen ihe povwork installer or consuliang is cesponsible for cnsuring adeguate
prerforimance of the sysiem, The instatler or consuitane is responsible for disgnasing 2o nufifying
e system in ehe ovom of Filoge.

B.9 Attenvator Installation

The liber-opric arbermaror (PN, 1230068017 is 5 device thae itduces 3 loss of 3 b im 3 flher-
ptic system. The atemmaoer (Figume B-107 s designed o be used with shogy cabies and Frigi
PLwWer SIUTCES.

ATTENUATOR
o ‘ FIBER OFTIC
- I COMMECTOH
FIRER OFTIC CABLE HALF {ET?QU RCE

[SMA 906 CONNECTOR) DELRIN

LELAR TIERE ) B

Figure B-16: Attenuainr
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8.59.1 Whan to install the Atlenustor

e avenumor can he ased on the LAN Dridge 100 (DEBET-RE /RN and Memoie Frherner Repeacer
{DEREP-RH/RD

MOTE

The attenuaror can be wsed ouly on § AN Bridge 100 or DRREP devices that have the
latest revision fiboer-opoc megule (54-16053-01 Bevision B1}

Lsg 1the ancrmator when =-

o DEBTT-BH/RI or DERFP-RHEM] Is connected o 8 DEBEG-RESR) or DERER BH/R] (scc Figurg
0-17).

— Inwtufl rhe ateenoaior for 1007140 fiher-optic link char is OO0 m (3281 [ty or less,

-— Do WO inseall the atennatoe for ROGALG0 fiber-opedc Link hoyond (000 m {3281 fo).

cum T3 WOT inseall the ateeauator for 307125, 02.9/12%, and 857125 opudcil Bibey links.
*  DEREL-REEK §s connccted o 3 NERET-RC/RD ar !.'}ER.EI’-RI.‘,fi{‘E:'.

— Install the sttenuator oo ope side (DEFET-RH/RT) by anaching rhe attennavor e che output
(transmit) comnecoor ondy (sce Figure B-18).

-— Tf an older DERET-RC/RD is being wsed with o newer DERET-RH/R], e gividelines and
bdgees of the DEERET-RU/BID wnust D foblowed Retor 1o LAN Bridge 106 Tastalia-
rese AT ser s Qe Section 3.4 (Fiber-Opde Cabics),

NOTE

IFa special condition cxise and more hudget s requined, che attenuater cun be
temmoved, This will incrcase the budger By 3 JdR.

Fibar-Optic Link Analysis B-31




ATTENUATOR IS INSTALLED
UM BOTH SIDES

- N

-.-_-.-.—..-1ﬂ'|:|"|:| M OR LEEIEI.—'-h-

100/ 40 FIBER
DEREF OH DEBET DEREF OF DEBET
— HH/AJ VARIATION — RHSRJ WARIATHON
. Red e 1977
Figurs B-17:  Installing the Attenuatar oh Both Sides of the Link
ATTEMNUATOR IS INSTALLED
CN OMNE SIOE DMLY
R ¥E RX
g 1000 M OR LESE e
1004140 FIRER
DEREF QR DERET DEBET
— ACYRD WARIATION — RH/R) WARIATIOMN
WHRSR-20a5

Figure B-18: Instaling the Attenuator on -RH/-FJ Skde Only
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B.59.2 Where o install the Attermator

The #ttenuntor is-

Eostalled ONLY vn the 534 9006 cominecoor that is on the fiher-npic -E“."E.I“ﬂlf' cad anpchod 1o e

.
ransmitter fougput)y of che bridge vr repedter.

®  (inly nne atreniame pr:.r. fih:‘;-npﬂur: l::lf;!;lt. .

* ool ooseall e scenaaor oado she BX ond of che Jr'ihe;-upric cotlsfe.

*  Phr oo install atten uiirs o buth ends of the some optical fiber.

*  Doonoc install the arcenastor on 3 DERET-RC/AD or DEREP-RC/RD unit,

® IV an atteneator 18 requdred for the second fiber, 1L will be iﬁmlkﬂ ol Lhe 5MA 906 connector
arlached 0 the ransmitier of (he beidee of ropoatce ae 1he other emd of the link.

*  Who the aucnuaecr 35 nsiatled. the cable should De omarked with a tabel {56-1800-010
encficating “ 3 G arvonvnor nsealled™ and the Loss of e E:{_IJI.E [if kruwwnn).

Fibar-Optic Link Anahysis B-33
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B.8.3 How to inatall the Attenuator

I'ell the proteceive Caps lrom both che fiker-optis cable (SMA 906 connector) and ihe 1,AN

1.
firidac 100 oF DEREP Gber-uptic conoectors (see Fignoe B-1Gy,

F:AER {YFTH
COMRMECTORS

PR ECTIVE
CAFG

FIBER O#TIC

TABLE
(X FRTITH

Figure B-18: HRemoving the Protective Caps from the LAN Bridge 100

LAN Bridge 100 Technicar Mareak
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Remove the atenurior (PN 12:30065-01F [oom the plastic Dag.

CAUTION

Tl aogniaer must be kept eee of duse and dice o ensure proper inse oo,

rsiall the areemouror between e sonece (TX) fibec-opric outpur conpecesr tad che fher

optlc cible conpector (SMA 9G] . Soe Figore B-20.

NOTE

Te is pessible for the ancmraws o fall out of the comnector during nsgallation.
Betore screwing Lhe cable bnoe the conmectus, ensure that the muemaior ds sull in

riace.

Cameect e Flcr-opike cable. Finger n"ghn:u the Fiber-oplic ConRMeCTs.

FiBER QPTIC
FIRCR HPTIC COUTRLE

&PLT

RECEIVE

HEND RADMLIS
15 CA 05 i)

TBER OPFTIZ CABLE

YEWEBE-1/T]

Figure B-20: Connaciing the Fiber-Optlc Cablas ta the LAN Bridge 100
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3. Flace e avremvator label an the ransmit cable of the Diler-optic cable (see Flgure B=213.

FIEER QOFTIC
QLTeUT

ATTENUATCIR LATEL
QM TX SIDE
2

':!_EGEWEL;' . .--"""-d.-.
BENO RALILIS
~xen <)
7

FlaER {HTWC CASRE

FIBER OFTIC
INPLFT

L0 - L

Figura B-21. Fibar-Optk: Cable Instalied o the LAN Bridge 100

. Refer we the Frber Uptic Attenuator fnstalletion and Conflenralion Card or che
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