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PREFACE

Thes masual deseriaes n desst 180 inalnliation raguorements, theory of operaiion, ard servicing procedures
far the DEFEF Ethernct Repesier

hher peohcations that supper the DFREP Frheraet Repearer are;

Liferner Tnsraliofion Crnids

LEREF-AA facal Friernet feprarer

Seetalapion s ier s Wi sial

OEEEP-Ba Rencite Fikerner Ropegrer

frctalianes  Cwaee's Masim

Eiteryei Tradspeiver Tetafer

Lesper's Bunug!

HETRTF Dver'y ol

(ER-ETHER-IN

(BER-DEREP-IN]
(e bDERR P

CER-ETATT-1ir}

(ER-FAnn-1 45
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CHAFTER ]
INTRODUCTHIN

b OFUNCTINS AL DESCRIPTION :
The Cihermel repesier (heveadtar referred 1oz e repealer’ provides 1 meang of pdending Fahomne:
neteares bovomd oie 300 o 1EST T ) lunn of asingde Eleerne: coaxie! cable SERTICOE Tsie ropester residss
berween twn Fsherner cishle sepments and & conmected 10 them viz framscociver cebies and Etherme:
tramsesivers. Faz sepealer’s main fuscuion 35 1o weasmil Eikerne! gignals froa: one cable segmen:
anather whiz maintaiaing synchrunization aeroes (e netwark

Two rvpes of Tepratees ore pezsently availzhic the ‘-:a:m repesler und the remote repmater. Both types of
e RLer |:H..".':rLl e same boase luncion, Mowever, the L;J:x.':--zu-:n: ob thi Twh FEpepiers wary,

Lt 1 Local Bepeiros
The facal repeateer is design? 1o lax Fiheme: hi.‘"f"li:"L"- sq:]‘.l.z zied bv ot ore 1Ran P00 m (325 T Twe
50w (ibs Y '.I:.dr'hl.l.‘l er g et lempihs take wp his disrance.

1.1.2  Reemuie Repeater

The cemate reoes ter I|*'I':.', sEpmiEnls :I-tt}-"E:I-F“T'Eﬂl' by i m-:m: AR rm-.- e (60T Fui Thiz destanos s
achieved ihroeph the et of a fbsr-oprc Hnk and ten 30 m 264 1) ransceiver cables. The Dher<apiics
cable pravides clecirigal molaton between cable segments end s resislant 1o efeotrice’ imlerierence.
#.1.3  Operacor Dnterface ; cL

Ereration of (ke repeaisr i Foliv apiomdiic D“-e:r".hé'rsp-:ui:'r hes been msglled and perped (N
furber aOjlsiments are reguired, Tae repeader w dotally fransperent 1o 2l Lihernet psers,

1.2 PHYSICAL DE HE'HII"'I'I'D“’{
This ssctinn describes the phvsice] characterstics of the kdcai repeaier and she remy T opeaigr.

1.1.1 l.-ﬂ-qﬂ-l Hepeater
The tncal repamier vsed Pigurs 1-11is made up of a single ro-powersd slzadalapg package. and moludes the
Eollowing componaris.

*  Pwaeidentical franzgeves cable interfages with sach cobie interface conaining o F3pin femals
Pconpeclur with shiee lziches (oF Tocking cahies in plage

- Four swidhes Tor somnlling '-uv..!Et gefeciion, power ONJOFTF, soil-tes, and stardby rande
enable The ponwer T /OFF swieh 2 boceted on the front pdnel. The remainmp switches ane
ipcated o 13 rear penel of e repeater

*  Sixieen LED indicstors the assist in dizgeoging repedter and petwork malleactions. The
mdhicators are losawed on il rear pana of the repeeter.

1.2.2 Remerte Repoater

The remsie rehealér {508 Flfrt.r“ 1227 35 rude up of twa ao-powered standafone F:ea,r.hgﬁ conpsclod b U
g PO i {3281 M1 of dupdes fiber-optic HHI:JE- Eacl: siandalone peckage @ idootical 10 the of 1he kel
repeRisT cavenl thal @ liber-oplic mietlace iy pnstalled imside the repearst wnil Tais fibaroaptic aresfoce
oversides the Boramscesver cable intprfece.

k-
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1.3 PHAYSICAL SPOCTFICATIONS

Local Repeater

* Rime
- Widln U o 453 em (18 dm)
Drepih _ _ HEAR gm {12 i)
- Heha _ 116 «m i ini
. Weight 16 kp (58 )
* AL powe; cond eagth T8t (6

Remute Repeoter {each standslone package]

- i )
- Width G322 emoin iR}
- Dhepth : MVEE cm I Y ind
- Haigi LG om 14 i)

. Weighy : 20 kg V0 i
’ AL power gord lepath LEa3 moa
14 ENVIRDONMENTAL SPECIFICATIONS

The lucal pepealer and the remwele st are cosgnad 1o rrp-:'.zit e L
by [ STE 102

. Opersbing wemperaiurs FMTGEN Fyea SORC (1230
L Folatve hamidity PRt 90 wdth aopoxinnin wer buib temnea-

teee of ZEICOEYRR and 0 nuaimune dewepoint of

2L
1.5 ELECTRICAL SPECTFICATIONS :
The repeater requites the foliowing ling woltage For proper apetatian.
Local repeater |
11S Vac 3 1 A {50,860 Ha)
gl.li[l Yic & 0.5 & {30/60 Hz)
Remote repestes (doch standulone pacikags)
165 Yac @ 2.5 A {30760 Hz)
gf.w Yac & 125 A {30/60 Hz}

[.6§ PERFURMANCE SPECIFICATIONS
Performance specifications are outlined in Takle i-1.

{-4

AR5 A ETLATOImenT an s ned ed



Tuble 1-1  Perlermance Spacificarions
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CHAPTER 2
INSTALLATION

L1 INTRODUCTHON _
This chznuer proviges 1he Telivwing informetion

®  LUnpacking and msietfing boh the Tocul and romaons repeutes
»  Procedures lor tesling 1he repester
* nzlEHing e lesting stardby capeaiers

Insizllation of the repesier 13 addregsed o foue basic procedurss.

Prasmsaiiation Consderziions .
Urpackitie and Inspastios
Insuiliatin

Sustern Tesring

1--'

12 TYPICAL INSTALLATIONS : _
Linder most corcumiziancos, 4 singhe incal of Tomete repesior ix used 1oojoin ome Bibeimoy scpmem 1o
notker Figuee 2-1 illusirases some ovpical Evherndt repeater instatiakions,

When rrepwork relinbility Is oritical. 3t may be enhanced by Instziling & standly eepeater. Infarmatian o
instathap sleadby repeatzrs 5 maleded 1\ Saotson 2.7

1.3 PREINSTALLATION CONSIDERATIONS .

The foitaweng sheastd by copsidersd prior 1o ingialling the repester.
e Pogition '.ht'f&[:&-éﬂ:..*.r on u deck, sl'rtﬂ'.: or tabigip.
» Wiy accie 1o ad poves ' _
*  Darerrming which transcgiver cablas or which Etherfachk conmectors (if epprieable ) will be paed

o Enoore thet afl cabiss dpower, tramscedver, Etherpck connectar. and/ar fiber-opries) coe be
connected withos stesinmg the cabies,

*  Epcyre Lhat dbe eots] crble fength baiwscn e cepeates and enber tresscever does nol exoesd
Hom {4 0 . :

*#  Adlow g mummem of S 6 oy 4 ang clearance per side 40 emsome proper ventilaion ond 1o
prevent dumade (o any cables aitached (o 158 rear pamel of the repeatoT.

v Avnid jGcaling 1A repealer o arzal euck as cdble trenches or on the floor where dust or ofhe:
matezigh is fikely 10 inerfere with proper fan wentifation, -

NOTE
ANE3-** cables Tor connecting 1o transceiyets 05 (o
Etherfack coonecturs are nod supplied.

E:.:
L]
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I4 UNPACKING AN INSPECTIHN

The Eirarng: repeater is mchaged socordag o commersial packing sractcss, - When nrsadking, reminve
ah packing molerist a0d cheti the l'.'L|LI prnend apaingt the shipmen; L.r... grure IWF ilipstre ey t":f CHEreg]
uRguckimg prasedure. Toe shigmenl hsi for the :-:h:al repeater 5 provided o Teole 221, The shipman: liat
for the remals repester s provided in Table 2-2

Inspect. all zans for damape. Report damﬂgﬁ'.'i of shortages 10 ihe shippe: and ooify the CHOGIT AL
I'I:D‘TCE-I::‘.M“'-'T

POWER CRADT

INBTALLATH A OVWKER'S

v /-‘ MANLELY

T,
ZTHEARET
" REFE&TEE

Y

F
SHIF™MNG
CORTAINER

"Iy WOMN-S VERSIINE THESE ITING MAY 8F S-HPPT0 SEPARATELY

RO RE DT

Figure 2-2 Unpacking the Eihernet Regesrer

Table 2-t  Loca! Repeater Shipment List

CHy Part M. . Nescription

LS L A S L

o ————

] DEREP-AA _ Local repentsr Loit

I EK-DFREMIN RERFP-AA Tmarallarion  therier s Marual

] ' . AU powsr cord = L83 m (B Y

—_—

o e TRl o e ] B T i el e’ o i+ Rl LE L IR T S pups T

R L

Pl W AT e R

e e e
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e
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Table 3-2  Remaie Repeater Shipment List

Q- PutNe. . Desepion -
x - DE;EP_R A, © Femade remearer undi . -

z ER-DERR LN UERFP-RA frsiaifativen Chamer's Maitua!
X | AC 1::-:‘:-.-|:r eord — 183 m rl

15 INSTALLATION - P :
This szction prewides -rle..alle{‘ sslraetaen fos rntw‘-hng both tha local and remate repeatoes

The s O K1Y 51 1"'- 14 |f B0 ASLuand '_haL the [ollawnp |..|.1n:||l"'!'.». are mes,

LY - F power cuHEr it wathin b E I (6 Lol the h‘.-t;:il:ur.‘. where IS bepealer 5wy b wnstaiied.

* AT pecesary cabizs can be connecied o the repegisr withom Aiaiming Lhe cabies, Nimessecy
cblen miay ineluds: :

- Fuwser cord,
Trensceiver .;Ih-li‘."lxll g
Fiber-opic cabige (for remate tl:Fl.'"-Ill.'.'F:- anive

L

& AP Eikereace conneciors arc being used, the wial cable distance h:swc--n thes Top ey ar'c eizhey
TATSCZNET PAY Tt exeesd 30om Clad

®  Tho feiwirk E:-& ne worfipwr e wilk the repester 15 wilhm aliowstle imils,

. A -ﬂu'“ en [iber-crus cebie (2 E‘hp Toathe wooremate Feposices ondvT bas Bwen promeriy shataieed. 17
insizlied gy &n external wendop, the cable sheeld be cenifind (reler w0 Appendic A of this
miszuzll. Afg, the sable ends mest be properfy puorkod -

NOTE
Fiber-optic cable ts nr:r shipped willt the Temie
TJ.,]:IE&{LF,

251 Tacsl Repeater instaliation
This seeiwm dejoribes ke irstallaton of 2 single loval epoater.

The powsr switch s boesded on the (ront penel of the repester Al oiher conmeciori, swilches, and
indigares are on the rear pane! e Fugere 2-30,

AR eahig copnections wo the bocak repeares are made on Uhe rear pagel of the repedter. Figure 24 shaws the
fimaf cable conzeclions

&a
|



sl the focal repenter Dy performing the following steps.

oo Werdfy thar (Re power soadloh (e She Jrosd peoel s the OFF pasiton.

-t

Werdy (B2t the slandby aeds snabls senal soin the 207 {dialled) acsilon
Y. Ensere thal the vpluser selecior swilch is ses for the correci hoe vikoape

P WOTE
Lmigs are shipped with 115 Vac selected.

.:"

Camnegt the dranseeiver cables {ar cabies {rom the E1heriach connection boxest o the repeate:
as shown in Faare 24

5. lLeck the cables in plaze by sliding the connector latches to the docking position

NOTE
Moke sure that the transceiver or Etherfack conmec-
figsn Bt wsed serves rhe desteed network secipess
Etherjuck connection Doxes may have appropriate
infarmanon facated fiside the cover,

& Set the powsr switch to Lhe 20N posstion. Meate that the Tour {43 preen sewer inthoztor LEDw an

the roer paned 0w fnbeled Z0A smd one each fubelee 12 and 3% ang G refer 2o dgere 2250
Ao maks sure thar the fanos Tumning.

Frogeod o ihe svstem qost procedurgs cuthined i3 Section 16,

) ar, AfEd Y
ELGT FJRE ETamLAY WD SE |
B 'BTAED EMHALE BWITEH 1
: ; L ) ) |

Tﬂfa.".l‘ﬁ:"l;l.-'-".-'ﬁﬂ TA&YSCE MV ER LSE PLLE i
LoMKECTOR CANMEDTOR . TLLED SELF-TEST
"B _ A IHOT WhED ' ST CH Yo AL FUSE {
T ’ ’ ; ’ l".- WL TAGE
"o M ATOR SELETTION
A CORNECTORS WENS FEITCH
e s

Figure 2-3  Local Repestar Resr Posel
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Figire 2.4 Typical Locs] Reveater Caling
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DR EFRERATK CONMESTION ==
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WATE
$AaKE SUEE THaT TRHGKGCEVERS.
UR ETHERFACK TONNLSTION B0NEL
USED EERVE DEFFERSAT SETVWDHE
CEZMENTE.
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P E‘-EF,H!FEE Repeater Inscabiation
This sectien describes the ipstalizizom af the ramate rETE“'ItET

The powet switch iz boceted un the fromt pansl of (e repesier. Ad cifier conagetors, swiichss and
indiculors are on the rodr pnci jsec Figure 2-5)

All rable cunnediions 1a the remaee reperier &re made on ihe rear parel of ‘n-:' rerezder Fignie 1o gisaws
Ak final cable Connectizas.

Erseali the remote repesier by performing (e follow:ng stepe

NOTE
T |=||_= remmude repeater inchudes two identical imits.
Each unit must be instalied at opposite ends of 2
duplex fiber-optic cable. The nstructions in this siee-
tion should be performed on both wnits of the Femate
repeater,

Yerfv 1t the power switch (en the frost pansis s in dhe OFF posilion,

Vesifv 1hat the standby mode gnobie switgh s in the 07 taingbledh position,
Comresl the rranseesver cable tor the ceble From the Fifzrech conmeclon) b fofofoudl A a3
shuwr i Fipurs 2-0,

~OTE
"lr'luni'.' sure {hat the transcetver or Etherjack connec-
tinn box Used serves the desires medwork segmeol,
Etherjach conncctlon boxes muy have approprisle
information locaied msid-& {he ¢orer,

Lock tae cuble from rhe mramscewer or Etherjach wons tector 1n plece by shiding the connector
Latches 1o the docking pasiton,

.. .

Conpsct tne Nber-opiic cables 25 shown in Fipare 246, D¢ i rverse Hibercphiz o able ing

i—@] and euipuls l,:;"rh

Ropest those steps te mstal! 1he remaining repeater anil al the uther end of 1is Tiber-cpiv cabic.
Set the power switch of belh wnits 10 the (N position (the powes swirch & on the front parel).
otk that e four 4 green power indkcator LEDS op she rear panel (o Jabelad 2.04 and one
each labeled 12W amd 5¥) are L {refer te Figure 2-Th Alse make sure that the fan is runmsg

Priceed o the sysmm tess procedures cuilined in Seqtion 2.6,

e

.
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26 INSTALLATION TESTING
inml.zmn Bedling COmslily 29 rurtng the TepeRiST sglTen

. NOTE
‘Ne special test equipment I reguired o -renﬁ

rerve;tirr operalio,

The repoater soii-fes is :,:.dr.: up of Pl separzte Lol

& Inlerng) 5.-&‘.*'—1::5.;
& Empernai seli-iest

Iniernal self-es & aulomehically serformed when the repeater i urned N The |:‘.u:rm.; g “t,_.,;q
sell-1ests are beth performes when (he self-tpse button 15 momentarily pressed and released.

NOTE
Mormal ropeater operations are swspinded duering
self-test. “That &, packets are net repeated on the
REtWOr,

i



R L R R T P T e B P A e i L S L SRR P LR L TS S — P S e e me e L Tl LI IR Lo B

Bupgey amemlay ansunyy powdly -7 At

AES AN

et S L P P pr——m—— e e

I L N .
i L ] f’\ . L T ER R LR X
MITHAHED B0
NOPH RO IR ; e
. g nd el W O L . - HARIERE L (1
e e HAMAD G 0L LELC L) -

LH{T
T HAsADL) D
i

S . ZILder L T
~EIEsE - \\\\" “'q"t_t‘w\_\‘} .
A WL : ks
T _I.n""l H""-- U
s

SHOL DM
S0 THEAUEHAH .

- ,
s t‘\_Q.
fHM LR L i

CERR EFEES

TLOFR 17 EIAN

WM BIHE
FEA Tk 00

R T W 1Y
H 5Tk

e




-

R

e B e e

LT Tl

e

T

et

141 lpternal ‘wifa Fest

The saternal sxll<est penesates [rrernal leophack of ‘encoded daia o hath sufe & and Bool by repezior®,
This 1251 exereies the dogic module up 1o, et pot including, lhr.'.' transgeiver cebe interince anad o Mibee-
aptie cafle anterfice - :

1.6.2 Exterpal Sef-Test - _

TFhe exiernst setf-test penesules exfermnl loopbeck of encoded dats te Bl side A& and B of the reperie ™
Fur bocs! repeaters, signdl lerneround ocours an the tranezseivers. ba rernote repeasTs signs’ furmarou:d
oulrt in the Bdoal rranscsivar and in e remore half of ke repaarer.

For lpcei repentems. the exierna sellstest gxercises the E-\JLLi:"l'-JT}. Bi= e,

= Legic thisdcfe ,
*  Bath transesiver ;r:t;:f'.l-:,-::. Ign.v:-.. A and side E'Ll
% Botk transcsiver cables and ira Flil:m"ﬂ.'..'-u

For remote Fepestets. she external seli-test exorowes the Mollowini clements.

Loge moedete

Transegiver cabis intsrface ;nd I'_IL'r-vpm.. mierface
Fransceiver cable and transg@iver (am ade A
Fihzroplic gahic ton side B

A detailed desemprion of the aelftes i pravided in Chapeer 3

263 I‘.,H.I:LI.I-EI!'I‘{'.; the: Hrpﬁ:.{lef SEJ:F-'I-ESI
Torinftdate the fedenter seif t2s, perfarm the foflawing.

b, Torun mlernal s=)laes: '."I'II_'I frogs the power ~h'-||t‘"| e 07 (OFFY. Wil dive seconds undd press
‘The pewer .f»-rrf-ﬁ T (1 0 )

Observe the LD onshe renr of the repeater Wo error EEDs should remain it {'ﬁ"f.--]"l-.’]‘.
PNT, or EREG 1V any of these LED: remain b, Teliow the recommenced procedenes ia Cnapter
5 : :

I Ta ran fateenal and cxicread seii-icsl, momenisrily press zed releass the self-ros) boton isse
Figure -7 on the rear of the repeater,

WOEES
1. All LEDs shoul light when thre self-1est hatron
is pressed and Beld down.

1. Remiole pepeaters o nol Jass external seff-test
- unless both repeater untis are Tufly conmecréd
and operating.

& 1 o, e o g e o e m s

L Kide A of the reselies selei Lo e sranensivis mierlaor sad clowilry BmOCiiLES $h IEHSCEEr Combketar A e e reer ol
e e e,

Fai kel repensers, sids 8 relers G s civcusley ssaoiiiaed with sremansivier ocurmecets B 2ar che rear of rhe repeasers,
[BH ) v L

Far rernons reneclers, sice B el io 1he sincaniey gescoiomed with che fiberaspiic smieslace.



i D'.'l"'f'"'-'l.. the LEDs o (ke rear of the repeates uni being testzd A ML oanub puns 1y indicated
wheh =0 seil-test enror LEDS (habeled T‘:.T ERF. or INTY romein 4. Note thay the 'n.lf Ll
LED [I:Lhr!v::, TST] rzmaing B welt the selfoies hes suscassfelly exevoed (rypheaily 3
secondsh Freare 307 dloairaies o successTul pass .

£
lrr_' A . . i
o] s-g]jﬁ_m Fi4 En GPT <0 Seg, & Jm Ao Er.l tr‘*
CCLQO00 -ouﬁap
.H : ,r
SEE IKO7E FHE st LIGHT May

B LT iF THE
CETARDEY " SWCTOH MG
) . W TYE 1 STENDRY
. . PAZ TS EMABLEDL
W _ PORTiN.
- §—- = GREFM LEDQ THAT 15 KORMALLY DN

NUTE
THE "T&T LED LAGHTS WHEN THE SELF-TEST
EWATCH i % PAESSED ANT 57AY5 QM LENTILL THE
SCLFTERT SUCCESSFULLY EXECUTES (T PICALLY
£ SECLMEDE), IF THE TETLED REMAING STEADILY
UT. & FAILWAE 15 INGICATED, CHAPTER &
CONTANNS :NFOSMATION (e RECOMMMENDED
PASCEOURES TO BE FOLECWED 15 THE EVENT &
FaiLLRE 15 IKDICATED.

Rk L0ah

Figurg 2-7 LED |pdivatmss Afwer a Secceal)] Self-Te=t

e
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=
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IF i sell-test LED remains sieadiy D pacelty Tor mere ihan 2 seconds, g Tadvre mods is indhcazed. In
thic case, ihe specific Failure mode lay be delenmined by snwerving the conditnts of the acher LED-.
Chapter § contalis informpion on recommendsd procedures to be Enflowed i the even that & fathure
mode s
CAUTION
H the repesier faiks the self-test, remove it IMME-
DPRATELY from service fr the neTwark.

NOTE .
"W hen testing femrote reprater inslafiations, seif-test
reest be performed méndually on s2ch repester
umil,

IF mwy mere repeprers ars ia I:-., tested, the instaflation i@ mow complete. W ostandby repestsrs are bd by
insiaiiod. procesd re Sevtion 2.7,

.1.'.! INSTALLING STANDHY HFPE‘;T[H:\.

Thus sevton provide ivstracions o inslalling local sleasdos r*pr:.hm brstruciiona for resting the slandby
funciioms are siso jrcluded.

EAl 'Tlﬂl"'-q o :
by loval Fepraters mav be used in sianthy mnde,
Ekr mat aifempl fowse remole Fepearers in standl}y
mu&r m network perfurmrence may he Ilﬂpiﬂl‘fﬂ ’

When e avaliabiioy i ertical, it may be enhanced hy installing & sandby repealer. b mou reperior
mslalations, che Fepenler 5 usad 1o jein twn Eshorner sapments, Whatt bwo ru:pw_-i:n,:n ave pued, one iE
desipnaled as In" prigary reoeater And the othef 3 the sieadbe. Figure 248 Hlusirates 5 tvpica: insmiis-
{inn ih-IFF = gts Fl:ll'l-r :I'i:"l"‘"-ll.{""'

Thre stardby n:pc:trﬂ i3 t};nc.:l..-. tnilabed in paralle! #lk end primary r{:ga-.,.a'rr bl Bz sdrdby made

enabicd. 1e tns mods, the standly pepester verifies the operatian - of the premary repeater by moniorisg
i Cosmmunicataone bevdesm sepets. 1B the data on ome segszent = net repeated onte the ather segment,
the standby repedier assumes et lhe premary vmil Ras failed The il;:il_ri:‘rl'r_lr repeaitr auipmasically
switches 10 the acthe modd reessablishing communications between the SRR,
Nm'E
When installing a standby repenter in patalicl with
primary repeater, make sees that one and gnly ope

stanthy mode ﬂuh!e ewhch iy in the 17" {enahfed)
posilton,

270 Seandhy Hepeatir testaliztion
This seelipn crmtans peeeral instroctigos for fmidalling & fpeal standby repeare:.

Fasiall the stangdSy repezter by performing the following steps

I, Fnsure thss the primary repester bes been properdy installed and-1ested {alibwing the proce.
dures B Seenon 2.7 end Section 26

2 Hemove the primesy repeater [rom network service by iurning the ropenter poswer OFF

13
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3 Yasia! el test rhe standby repeater folfowing the procedurss o Sectien

4 Epl the senddby mads cauabie swoiteh of vhe staTdby reposter o 0 gs shows m Figure 5N,
TAETTIEN

IF thee séandby mode enabhe switch of Both repeaters

{the primary whd standhy repsater) are S0 fo the

Earhe poeshiboit, netvark perfvrmunte frd )y be serinds-

£y itmpaared.

3 oty the prirpary regester b avbve sebvise B Larning the Jemiles poves D,

MNOTE
A ktamdby ropoater 15 In the aetive Stendby mode {the
Act LEE us Lty oo powet-op, The repeater etwins i
the nactive stade when dhe medwock 5 esed.

2TE Testing the Stendhy Function of the Sandby Bepeater
Unee e sebwork e Tt operatinral et e slandby Jemonen oy remmaving She primary seponer rom

servier in e retwark. Torn the poner swench G the prissany mepreasor w0 the OFF powilon,

MNOTE
A stapdhy repealer becomes soiive after eight full
psckers hare sol Feen repesmted by the prineary
reped Lo,

Noue thanine aving standby LEDD debeled Aci) on the 1ear of the stundhy repeater turnn OF% Following
the pattiziiar retwozk protocel, verily communicanon betwesn fedes 1kac nermally cormunizals viz she
BIUGary repraleris

Whan fhe tesi oocompaziz, reigrn the prisary repesier (@ sctive serviee 0 she sorwarks ® terming the
primaty repeater power (P Witk the primary and stundhy repesazes both allettping fransmission a7
dute the nen wnl standby mofe enabisd redurms s nactive srae Fas aclve gandby TED Cakalps

Agtion ihe roar o e stendly rapeaier shoedd ceen OFT

el
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CHAPTER 3
THEORY OF OPERATION

31 SCOFE
This ¢hapier discusses the theary of eperation of the Etherney repeater. Included o thiz chapler are

v Specndi delinstions,
#  Repoater stales. and
¢ Repetier GperElion.

12 DEFINTTIONS .
The Follewing iesms have special gefimnons thai shnondd do amdersiond before proceeding (o the deaceip
lkpoke ol remdeter operaiion,

Currier - Dple dranaitions in ks phesice! chanmel,

Cognial eable - 4 shigided PV or Tellon™ gype constant-impedance 1530 0 cabie used 1o make Lrkerner
cibke acpnenis,

Caodfesion — The el of simullaneous moitple srarsmissaons overlapaing i the prvscal channel ressng,
i garkisd ceta, This condibun regquires relransmmission of {he epume packel. .
Collisior eoforcemens - Toe transmzmsion o & am after a eolbision s dewceted. Coflision enfortermens .
enseres thar ol fransmamtine aodes cen deteco the opliision

CPT {Callision Presepce Tesii — & sigral sent by the transeciver via the colision presence pair of che
tanscerver casle The CPT signal dutation s approsintaiely 1 ps dvpcroseavsnd) iv benglh aed o sent
wilhiz 2 es of the carrier poing 2way balfowing s transmission, This signal is used by the repeotsr 1o veridy
thad rhe cobiven dewo! cireuniry 42 Lhe trRmaceiver is FuncTiestng,

frrerpacker gap - A rivie period of aboot 96 s that precedas paches. That pup s wsed for coniralier
FESOYETY . .

Jamt = A series of trperilioss T 32-Dets rroemoam ~ SBbef masiimert wied 4o ensere that che duraiion of o
wolhseozn o sullioienr o coacaniee i detectan Dy all frasemiiiing nod=.,

Manchester encoded data ~ A Jata stream (hal includes 3 sellsynchsontome clock signal, The firs: halt of
exch o geil cantams feverse dais wheis the second mall comtuibs freg dats. The ehook signal and Goa are
recovered Trom the mid bil treasilion 0F ewch bt oedl.

Mode — & network compones hiving 2 netivork eontrodler, The sistem ang controbizt supori tetvarkmg
softwane ™odes are CORnECtod B0 SCEMICNth VIR ETANSCCivers.

ST S —— L EPER

Teliog dnn prader ok of Dopemt de bensours & Coo 130,

“ad
—
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Packet - The baric Elrernei revwerh aressage am thzat oo masde up of & preambic 2ad doa "r; irm. The
data Direet 5 procedsd by 19e preamtiz. The smimmum pocket lengln o 312 b, The masimin poke
lenpih i 1708 boi, Packeis muost be sopargied by at isast 2.6 wx (2he !n1|:r|:'~€:-:ri.°r'. Al

Physical chennel - The vressesission aedivag? consedting 210 podes iooan Brhermet network The transmiss
AN s-;.u:dium ciude eoaxd cable sezmants, papetor:, 1anseivers, nd cranseener cablex

Preamble — .~'c. Ga-bit series of ghernaling ¥ and s fending ina 1 thas! provedss the actial message o date
sthmg. The rrm"tbh is waesd hy the repeater iaed otier Bthesast roceiving deviees? for sablization gnid
seachiomzation of the decoder

Runt packet — A packet thaz s Igas than 512 bits o length (502 bals o5 she smenimum pacheot imnglh, Rt
packess generativ fost't when gobllsions causs e transniila g noces [0 S0P [TARSMILng. Rt packels are
dis;egarded by receiving nndes,

Seamend {caarial segment)t — A seesion o cosvial vable made ¢p of ong ot more coaxial cable lenpthe an

corngal conmestoss, The segment 15 ermimateld &1 zach end o ous Chamdteniziic impogance (30 20 A
SERCRENL ey COMEE up Lo SO0 m O 6D 0 of cosxal cabie, Transcervers oo memnnotors are e arly
deyiges ailowed 10 phyvaizally atrach o the scpement Cibeer devices sech g oodes, WOCaD OeLweE Lacoa-
pzots, and repeatess moest conocel throngh draneeiver:

Slae gime - The Dmiz fequited Ton dile transitaons w Jiopagaie frem ane end 0f o maxinal Clargeet
aowabich Etherne confiparation do the othar end, and for colbsion iaformation o propegs e Baik,

apevificastv, the sl time for Ethernei aglworks s 512 w5 dncund-srip mroprmatinn (me | me _IIJ'!!'_ LAFT
fimel

Trmsgeiver ~ A& trapscerver & che physical mierface setween Fibierneel coanisl sxamenrs wnd atner network
devives sach o niodas, FEPCETILTS. AN S O, 1:"-n5 wivers provide o omalatien trasmmisiion aoe reeeTiion
mepedanie natching, sod cofiiston detectan far those devices Lo which they 2 fonzeged

13 REPEATER STATLS

The repauter responds oonetwork condiions sueh as camer or colhsien gresence by oanplainentnig
speciled machiee states When 10e repeaicer detccts one of the speailiod conaitivss or @ sombeaion of
cordilions. the cepeater™s st mdckine resnands by selecting the eppropriasz path 1o the next mechse
stuse Fyoecatiy, the repesier must onpdentan a seeies of stares before tefurming o the jnival (ulie) stai

Figery 31 shows the steis machine flow fiom one saare 10 ancther
The sepraker can B in oply one of pins operationa! States at any gives time The operational siates aes
deseribed below. anpurs o the state machine dewermine the repeater’s operancral state, The design f Lhe
state machine ensures thei the repeater = nel in ware than ofe Sele at 2av given 1M
The lollowing stalcs maks up the owspets of e sl maglin

i, RESET = Thic ts the trutal state of the repeatar tha! 6 emtered on powstaop,

The RESET slate enus immmetiately 1o ihe IDLE sumts

T IDEE - in this sizte dhe repedtsr B8 omonitanng dnputs fiom the ficer-opoc o tamsomives
linterfaoes, This state ende whep carricy ar coflizion is detecoed.
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TERANSYTT 4 - Enersd whent curcier bas been detzered 0o 10 Bosige of ihe remiaose, Thes

slate 1At e sh-time connler end reskes enosded sranamdl dals o iR A traniogieor
et [age:,

This state eids wasen:

*  Carmier B goes gway and the FIFC 5 corply, and
+  Aqny colision s d=lecied.

TRANSNIT B - Stmtjar to TRANSMIT AL
JAM BOTH - In thiz stete the repeater o5 fransmilting & jaim {2 206 sides.

Tais stats §5 enioresd whoen:

PA eedlisien accars on I'hr sigde whick & being ranstoirted o, ane
#  Spvalterecss collmions 0f camTiers accur wien o e 10 Eosmaie

Thic staie ends witen § 2% am Birs have been seol Janms dened end o coltfsion prasente signe on
OnE side pos away

EAST COLLISION B - Tie currert (0§ MMoS! rooenty coilsion i u the B sde.

Fz: rivs s2ate the pepeater is transmitling & jam 12 sds &

This sjare is eptersd fram:

«  The TRANSMIUT A aate when 2 oollisien orours on 1he feceive sz (53580 R,
]

o The IDLE staie whep s cofiion oocnrs or the B side, and

o The 1AM BOTH stete whee 128 jum bits arw sz o bock sides dnd the colision presence
stanal on ade A has ended

This state oxits to

¢ The JAM BOTH stzie i 2 sew colision ooours 32 the A side wale side A is bring
iammed, and

*  The WAIT srate wher carriar B and collisies B botk ond

EAST COLLISHIN A - The current Lor most reczalj collision 8 on the A aide,

In this stare the mepesler & ITANSTWLENNE 2 jarn w side B

This sznte s entered from:

¢ The THANSAIT B state when o oollislan agours on the receive side (sige A,

#  The [DLE stpic when 2 ooliion Gocnss on the A eide, and

#  The 1A% BOTH sigir when [ 2% jam bits are sam to borh sides any chy coilision prosense

signal on side B Has anded

34
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K

et

This tips exits i

v T dAn BOTH sta iF 4 new collision ofonrs on the B ade white side B s being ammed.
and

4+ Tac WAST sizte when ceevier A and colitsion & boch end.
B WAET « Thers are no colpuis daring this stae, The Swratien of e WART state v
depading o e steie oF (he repeate.

Ir zotinal aperavion, the duration of the WAIT sate 5 3.2 s This afiows e (zalled 10
L_'-:-il:is.i.:nn_rnw_-‘.:e o5 Jutnipover peeiod’ For tee cables 1o go idee befors thay 258 gpais monifared
for attier and cedlision.

[n soilaest, e dumitzuz of e WAIT sime delins a2 inlarpacket gap of 126 4

9 FAKL CARRICE - Thos sfeie canses onc of (he carsee inpEins e the stare maching 10 heoome
aslzve Tor peif-Lew '

Fhas atale s erilered wien Pl selloiess i seriormed
This arate s exited 10 the WATT stale when there 5 2 ealbsor ap ede & oF o collaan on saie B

34 REPEATER OPFRATION

The sepeater yrilres @ garmer-sense sircalt o momiar the phyacal chanag! for fraffic. When the repeater
GEWCIE CAMTIST On ome segmane, the iepcarer automanvally pemerates anc fransmie & new presmibie o the
cabor sgmost Thu semEaning messagn g then recimed, ampitisg, aad retrapsmoitied o rne mher scemons

Pt addicion, e repeaier mainaing: selwak snchronszion Suring collisiass,
The repeates reaponds W e folowing selwork poodsions:

Camminr on esther side

Afmened ol CPT [rom sibher side

{opdhsians on either side

txopssive onlisizins on either side

fnecnivily un ey segrrent 6 inosiandby mede

4.1 Carrder

Acowoen oy gerrer 1 detegred on the recenes fimes from 3 tensceiver, the pepester bogins geraraliag oo
sending 2 onew przaaibde. The mpoetr contittaes e gensflic precrnble wntil 21 icast &3 kit fave heen
gererated. Then Lag message porlicn of dhe packet s retimed, amplified, ang garsioied 10 @ other sice
of the repedter.

14} CPY (Coltision Presence Tist)

AT eack transmassion of Sate onle 5 coaawt stpmenl by & iranseeiver, the Lanscover grnerates & CFY
signal. CPT s 2 signal Cebor | s o bengekd that os coupled 10 the codlision presence segnal lire padr of the
tremsceiver ceple, The TP sipnel 12 used By the yepeater for varrfication of il colimoen deleclion circ ity
in e traeosiver

* % & ¥ B

Adter transmussion. when prbere diid tramsitions bave cemsed on e repester’s reccive line paz. the
repearer ks o the CFT sipzal T2em the transoerver, I oo CFT signzl b det=cled wilhin 1.2 a8 {32 bit
termesd afier data trensitons have stopoed, the repeater assumnas thad there is & Faulz in 10e rassceivel’s
coltssm detecsion citcuiiry. The CFT LED is ther farched O o dicaie the apmarent i

3-5



3.4.3 Cotlisions
Collizions ooour when twn o mane aedes tansmi 2t che same time Thasr respective dita necie run inte
ench oiker 25 they propepsee throoghoud thy neiwork ressitmg in garbled datz

Omez o nede bas beger oo cransmit, i takbes & certmm amount of limee for the signal of Qarnier & propgss
fer a1 pirts of the network. As each mdr: in turn senscs catner it the chanoal it may defer ddclay) s own
1-a:::.rn|55n:-n uniit (he carrier gods awey and the nleroackel gap {206 ps) s eapid

b ois possiole Tor o node 1o 1ransim? before the cammer of # currentiy dramismitting node has eet SOns
This is the tome dorisg which colisous typcely oorar

M 1he golksion accutsed at e anposite end of the netwerk from the node whick Tirs trueaiminiad. ther che
firgl podde must wart Tor dhe collision o propagsie back tooit. Oace the siot thime fround-tees propaganion
L + mnimum jam time) bas passed wild no coltisions detectad (550 poh Lhe node w6 said 40 hove
“acquired” the thanmnel,

Cﬂl”"ilil"ﬁ HAMNDLING

ih... repemer's tole during 2 collision B w oenforee the eelision: betwszn both sstwork seemens, The
sepeater does thin by transmiiiing jam bis o cfie or both sides of the rapearer, {onstdar ahe [oliowng
ENAMEIES

Exampie { = Collisaans a3 the “Transmit To™ Sude

Aseurna the fepesrar o transmiining £ packet foosde B A& coilaan an wide B G deecred booall

tramsceivers aad their respective nodes on that side, The remuining uransmissr 15 disrzgarded by

the Teceoving pode on orde B The repoate: stops sending Jate and begits tropsmabng jasm bitg o
sidy H.

AL the sare time, ke sodes on 5ide A must be mede EWare of the *.“.-II“-!-:'.'. = oside B The repeater
Torces & cillson on side A Dy Lropsmining 2 jam 3o side A This lorces o cothaion on sids A

Foxgnprie 2 - Cotitspans on the “Receive™ Sile

Assume thal the repealer 8 receiving dota from side A 2od warsmitting it o side B A codision o
sade A s detected by &1 tramssoevers and respective nodes on side A irciuding TR IRaEmiling .‘1.‘.\.1:
which thom stops 5 0w IrAnsmisssn

As zacn pa the repeater deiects the oollision, i stope repeating du toosilde B ood Bepims amamittng
Jarn bils. This vransmission stops when side A goes adle.

Since dolisions [‘_fpi-:a]!-:-f apctr during the slot dme, the packel never achieves e epa! misimen
pecket length of 512 bits, The resull a5 5 shorened or runt”™ peekel being trersemitiad fo yide B by
thas repgzidr. Rn'm trckels are disregarded by ihe receiving podes,

Wote thal e repealer CORLINUEE I0 [fansfuil jam biss 1o side B aedi side A beeomes jdle. This
ensures shat the pelwork segmenta o both sides of the repeater g2 idls in retative svpchronization

A5 SEGMENTATION .
Segrneatation s a process nowhich the repearer soctially swspends commuditanion betweasn Twe artsndg
sezevenls. Seomentation resulis from sn exoesive puomber ol Cothsioms Soouring an @ partiuiar segmenl
ar froan a0 data leopback during rransmissinn.
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A51  Aufosefmcnidiion

In the segrenied siate, she repeacsr continues so fransrd data to, and reaeive data from, 1ha ssamer o9
which the cofisions are -m; uri ing. However, the recerved data wil! not he repesicd 1o the “peod” sids,
Ajen, salimeons oo ne "had =.ri" are 10i enforeed on the “pood™ side whii in the sepmented modc

A coguial sedment o consideied 30 be oy 6 &4 comsecative collsiong have odcurred onLrapsmassicn
gilempls (0 3 coaxial seameni, Even with many active podes or the newwirk, it s enlikely thar 64
comsceutive pollizkn: woull ovos exceni i tasts -rfeq-.np-hcm LETH ;ln:, Thus, wher the repoaler SSunis L
ponsecntive eollmion: of 2 eodxial seg'rncr't.. the FEPRRTET EHATES that 2 lslore hzt odrdrred. and that
SEPAWT d5 Dhen gul of T or z-::gl'n'::.u..,-;.- froee the remzining network '

Dace (he peywoss s segmented the F1LT t]:..iunJ LLE ix . o addition, the E"ﬁrc-pnr..q. SEG (A o §
LED is itsches ON a5 an ‘ndicacion that this condtlion has ooourmed &M & PaFilchizr segmienl.

A5 Ewif from Sepmeniatinn

The repesier emfs the segmeented mode whicn a packet of daia i transmitted 0 1he sepmented side witaou:
2 Collistue, T reveatar gaaumes this tomdicate shat she sepeent i fonofonme neamalsy since no cobleien
aeourTed. :

36 STANDBY MG

Wehen o reprawer has standby mody emabled, she repeater mnpiters eommunicarions hefwern tho o
segmens in which i s conaected Boothis eontizorntion, i ear mosizor and verlfy the Jnertos of the
Eoimwary Fepepianct, Foare -0 iestrses = tvpical instailetion veing 3 standbay repaater,

&1 Acoine Snoddby Repraters

'r"- Fen e sland sy repealer detscts'date of On side that is nat -Lp-::: o on the clher side Tor an entire s
i, the sian dbx FEFCRET asssines thal the orumars Lail hos failed The standbn repester then sulomii-

..a] Wogwieaey fram the passtve ko the achee s1azs

Wohken aotive, ine stendhy repesior perloome fRe SAME functiong BS @ primare ToReRlsr ckcord that the

segEmETIRiion preccss is sightly different. Primary repeaters enter 3 seementod made afes 68 consgoimive

collzions. Agtiva srandbe remeaters rengen 1o 8 passive arste after 86 corecoptive oaliisiong

6T Snaeedh Repeaiers Reenrering the Passhve Siame
The stasdin renpiar reenfors (12 nassive $18712 whern:

54 conseeutive soilisions onost o4 4 spmend and
e A collizom exisis for o openicd thal exeeeds Lhe sl Lime

br most cases, treese codlisons are a redoit of the primary enil being returned o servce S the network,
Mote thal ihe PIITiETY FEPEHLET Tl soumn frd cofhkion: before sepmenting. Smee the 5‘..-:n!:-‘_'-1 TEPERICT
regaices the pessive sisie after ondy 56 collisimes. the collimens eease, Jeliing the primary tepsater g<suma
iE geiganal slaims e the mevwork. T he standby repedler s duimes s origine’ siatus verifying aparalun
OF B prinany ety

37 SELF-TESY
Twao [2veiy af sediaesd ary posadtie wiily the repeater,

L] Frermil sell-Eend
- benssrmai Seidamil

Thae repeate aiomatiaily perlarms internal seli-test when the systeny is powerad up or whon she ssif-tes
Buiton is pressed. Exsernal seli-test s perforsaed onlv when the selivtess bustes i prevsed.



The iptecnal s=-test for local ond remesie repegiers 55 idenacal. There are conain dilferences beivoen he
axlgraal seki-azel for bocab end remote repedicrs These dsferences are desonbed in Sectors 20 1 wna
3713

Figore 53 degeribes the intevaal sell-tess flow, Figure 3-& desenibes the oxtermal seif-iost Aow.

371 intersa} Sefl-Test .

During interpal seil-test, she repeater pénerates 256 preamnbie bus foliowed by o pack of 1752 oncs. Fhas
dar wiream 5 eneoded. looped back (hrough the decoder, and deen clocked o e FIFG and checked.
Thiz tosults in an exsensive internal self-test of mest countees and b anernal cieoumiey

mOTE
Normal repeater operation iy intercupied duriog
internef self-test since sutpuls and inpuis to the
tramsceivers on the A and B side are diznbled.

112 Exvernal Sel-Test for Local Repesters

Brursg external self-rost, the repeater gonarates 256 preamible bty Tollowed by o paci af 792 meviz, This
data siream is encoded and tranamitied to side A of the repeater. With the ceceive loes of e transceiver
aciive, the repeaier moriters the iransmission. Thus, @ feopiack is performed thal venles the uperation
and coaneciion of 1he frenssciver. This same sequense is repeacpd Toz the B sids of the setenter

MOTE
The external setf-rest actuably trensmits & pucker fo
wack side of the repeater. H cereier i3 present on the
Etherned coaxial cable, thr trapnswiited packets
resuil in & eollision. 1T collision: de vecwr, the
repeater makes 63 attempls fo cosnplode sel st
and then segments if ensuceessful.

173 Ewicrnad Sclf-Test For Remote Hepaaters
External sellozat o remale sepenters is entical to chat of focal repeaters with the Dollowing expentions.

# The test paexst compsises 20438 preamble B [zaros),

*  bhrotest packet o the B oside Doeps back thrcugh the Gisc-opic cable from e renimie podf af
the ropester.

»  Thaw repester only vepilies the presence of dotd feoped back [rom ths E sade Tee Jdwta v mot
clocked bacr through the FIFC.

ER
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CHAFTER 4
TECHNICAL DESCRIPYION

3.1 SCOPE .o
Tain cheprer provides & teonnical description of e Bowmned repeaise. Included i thes chaprer are
dscuszizn: an.

o Phedale sructune
L Fhe tymegwens: pluck dimaram. and
- The cirgu ApReriplings.

b dhe fosel repeater and the fiberoprics intarface are discussed,

4.7 THE DaTs STRUCTURE _
Fhe vepeaier 1 Jargets cumrctiod bothe reeeived Jaip trapssiang Thus, an wodersiandiag of the nature of
sEAd Trameeors s Beleil o undersianding e operation of 157 fepeater

The repeater s destonad to disgagaeh vald dat fron aon-dals @nd o reepend accardingly A vabd detp
samz o7 Cpeokzt ks eeriae characienstios sach g il s signid level, and duration Thas se1 10 apart
ey b spansicens The nooming data most posseis ieze characieristics berare i an be opocessed by

the repeaier,

Froas tha crpedlpaint of & bapaxier, & pecket toopde ap ol oo main paris: a preamble and o dina siream
Imee Firgre Je11 Moo taa the paoker @ precedsd by the rferpeokes gap ol 96 w0 This ensars that the
nocdes dre oead e provoss Uhe ineeinisg Iransmans

—
INTEAPATKET } ERELLELE h DETA STATAR

f“;; - s ﬂ 13 WTE TO b&14d BT

TE-"THE2
Frisere 40 Typiea] Paciker

The preamble 15 2 0&-b semies of aluerndting b sad Os tending in 2 1) thei precedes the aotual message o1
g2 siring. The preambie 15 used by the repeater {and nrner Ethernes tecemving devicest for stabization
and synehromzarion of the decoder. The pattemn s

POROIOED BRI JGE0I O TOIGID TOX 080 PO GED 2010010 JGL0s0)
The preambie 2 irdadmitied Trom lefgo gk, Motice that the fesi bl pair i ddeniical e B ihateed of o

I and & {0 This L par 36 awed be sipaal the dndeof-préamble |EOPY The réparier secommaes Uiy b par
sl sl sproedive Bl dee trested as the el =inisp.

¢-|.



Fhe dald wlng 15 the aviual msisape being framemitied. The dets aring ieludes different dass fell
rothe sepeater treuls the datlg sireg scipiv 25 2 Dif stream gnd Soos a0l moeogr 78 O Silfaent

4.3 FUSNCTIONAL BLOOCK DESCRIFTION

Fris seofion descrines @ svpical dete Mo a5 a packel s poocessed by Jhe repeyier.

.31 Assumpiings
This discnssion of funeional Bocks assumes the Tollowing condiens,

o The data Oow e oo ceceive B transeer A Signaly coming from ar goimg moa soeo fic side
are wvpically wentified w5 A or B For exampie, B DATA s datg Trom e B 2ide,

* T repester o focal repmater Cohe dperation of the fber-oplic ot e s desceiieed ih Section
¢4.1.21

* Toe "oockat” @ mads up of 2 04-bit premble (includiog the BOIPT g the Jata siring
Albsgrale [rom the draascoiver avast pass through she rassceier imetTase tefore they may be processed
oy the repeater.

The ctpuis of the rransceiver ieierfnge 2re used o coniend the repester's slate macnime. TRay arc

o CAR B foarer 8o The CAR B osignal is o steady vaiape jovel dngh or ea) indizatng the

pedntie ar abwence of daty o dhe receive pair o8 the trapscoiver ceBle Ty aciive $righ eved

Chegees s s ak carrioe i detected and ends wher dats frensitiogs meazs, Coher 8 indocme the
slnie amaotes Uit thece sie dals trepsitiens on B.

o COL A olleion B - COL 8 6o oseady eoltage fesel Thigh o jow) sndiianne the presency o
ahsence of the coliision presence signad The active Tlughi level beime as suor as the solision
presenee pait s detseed o the colbsicn pair of the arseeiver cable The acrive loved cnds
witer Shsion DrEsenee Paasilusts wdasd,

+  CPT B roossion présance 20 B) « & CPT wmignul s senl by she transceiver vio the colliaion
presenve patr of the rarscebver cable and stould ocour within ] s zlacy the carrior goes awey.

w BDATA ~ T DATA incladss abl betTered transitons from ranseever B When AR 8 7am
1he carrier delect circwil}is astive, che trensittons sre proated a5 vahd ot unless COL B oaba
active. Wher TAR B w insctive, any transitions are ignored by 'the repealer.

LR
Stmailar signals ore generated when tramsitions onter
the transceirer interface on the A side of the

TEREATEr.

ALY Typical Nata Flow
This section describes a typacal dats fow, Refer 10 e repeater biock diagram in #Figore 47 us vou 1oud
through (his seciion.

AH wignais [rom the B sransceiver inzerfzee and liber-optic interface meiz through the seleel mubipieser.
The mu:lipiezer sejects daig from the Hiber-optic aterlace or transceiver oonnector B oo by processed by
the reoeater. Inothis example. no Diber-opoic boasd s opresent. 50 ke mubtipizser solects die fram
L e e connoedne B
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The CAR H sipnaf goss te the siate machine via the apit synetronirer, The avachewizer synabron e
inputs b the stale macting, When the atate machine detecrs CAR B, XnIT 4 TN (tremsmit A srable:
goes aeeivs Thes enahies sranseesver anterface & o lramarut eneoded dasa, The 2ioltime sounter healn
RROCTAUNE & o prAmble dhar 5 aent 10 10 trananclt multipieger. Toe moaimble Biks e 2acodad and sen
L he cabic dovers of e A ransie ! imter lade.

COL B resulos Trom CPT om 15 collizion paic of 1he tremsceiver cable. T4 B s cozrneied io che aollision
conrtier and CFT detect cirowits. The cothizgpn councer ang CFT dewest circyis arn grosd @ the proper
limes o dook [or @ sicnal on dhe eolhsion presence peir.

B EATA pasyes 1o the epdeive meltuplexer that solests the incoming daia stream o7 ENCODED XMT
BATA dirom selb-izsl) to be decoded and loaded inin the TG

The Marcaeder decader recovers the clock and thp data Trom the incoming gata streems The data s then
ciocked intoake 32-biy ciroular FITCE

After g deluy thar efows the decoder 1o srabilize. che FIED) beping Slaeking deoted data throvgh isell W

the transmit modiciever ™ot that the firsr s from the FIFD @ the ofd pyesrolde. The transimit

prafrplower sgnes the obd preanble fooen the FIECY and selecis (b new precnble being kenerased o the
shas-timia covnter The ogw preambie iz then Marche:ler spgoded

Wher the RO ipno-ob-preambier w detecied by the BOF dereer gircei, and & sunoom of 83 new
preamble bils kaeg feen penseated, the mansnt mullipmte: TS q-'::s-m" tg dare {rars the FITOL 6
nevessary. an BOF trin also addad, This, a GEw préambie @ penerdled which precedes 2 retrned date
SEFnE A dmamaitant Froml Gee roamnil oaillsdexss afe tren Slonchsies socoded and pened (o the
LravEEl Convestior, :

4.4 CIRCUIT UE%LH[P’IIG\-‘-&
The section descnbes indivadua! girew’es of the Elfernes repearer. For ciarsy, thes seenen i divided o
the fnllowing sebections

¢ DA oparh circuis
& LopTEs] S

4.4.3  Data Path Ciecuids
The Ioilgwing sections describe mdividaz: circes oo the das path

dA. 5] Transcener Imerfaces - The repeacsr kas oo de=mtical tremucmiver mterfices, Oine interface 15
Fur she wranscesver gunmected Lo the & nae of Whe vepeater, saal Lhe olher imterlaoe w for 192 iranscoiver
eranevded 1o the Boside oF 12 nepoader. :

bach trapsteiver inierface 3 caede up of

A ipznsceiver ponnecior,

A cﬂrri::* detedd Sipeuit,

A 'r:;-.l. v ddata preampiiiier, atd
A collisron devger Srlail,

L I

TRANSCEIVER CONNECTOR
Ter iransceryr connecior is o 3 3-pir fomale Treonpector with @ stide fzich Tor conpecring and locking 1o a
transceiver cghle, The itanssenver conpzctors ars pivsicirdy foealed on the rear of the zepeater,

4.4

o rmme e gt
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CARRIER BFETECT

beput 16 abe carrive driec: circnll s drom the recene P L ritenve wid — raceivel of the mensapives. The
wmpws s thrcagh puass 5 oaad T of the franscever conseclor Sipnafs on these fines are Bvpicaliv 1.7 W taza
Teanssions From the fransepiver

The owipac of carrier dotort b a steady voltage fové! {hiph o low) idicating the preseroe of sbience o
valid daw. This utpel i wsed Lo drive the siate maching.

RECEIVE TIATA PREAMPLIFIER

Biput s e preampiifier :s from the receive pair of the transceiver seble (nins 5 gad 17 of the trantssiver
confedtory The rectate preamplificy bulfers meoming daia ievels for procosing by ihe repeater
COLLISION BETECT

When & collision scours, it should be detected by cackh franscenver installed on Lhe sepenent ar: whick; the
cullising oreurs, Eack manseciver then penerates a 107 MHe coflwion presence sizne! Lnat is ekl 10 the
callsean presence {+) and collision presence (- b signal lise paor nf the sranedeiver cable.

tapat v the repoater’s coffision detection owenr & O F0 MMz sollisfor presence mgnal from the
transeriver. The caifision signal fs genersied v the iransdener when:

A collisor w opanrriae, and
* A CPY signal 5 ey (see Seriing 4.4, 0 4%

The collis:on presgace sigral emiers the repeatar vis pins 2 and 9 of 1% trarsceiver conmesior. The oot
presence panr of che fransceiver cable is normally insctive excep duting the ubove candiiiane..

The putran o the colit-ion deiection cirseis v e stesdy valtage ivvel Thogh o fow} indicating <he resenue
wr ghiereg ol collipes,

This copiet. valisd cotlizion A yor welliston B of from Wansceiver conmeson B s o to drive the o4
maslsie and e acrerment the collision cownier,

4412 Fiber-Optic Inieclace — Tas riberaptic interlace is inciurded only I Fosmals repealee wEng
Nberaoptis canle.

Th= hl:l-.:.--cgi' wointeraoe converts FOE dafa levels o optical Bignals Tor remsmission via 4 fiber-apiic
cable. Corversely. the Qberaptic transceiver recelvas oplizal siznals from a Fiber-ppiic cabde and convarts
them ie ROL datz fevzls. The FOL Jevels can be used by the repesier. :

A bleek giegran of the Tiber-opeic inerlace & shown o Fgure 4.3,

4.4.1.3  Coblisien Covnters - Each side (A and 8) of the repezier has i35 own collisier counter,

The cadirsion couner (for ade A ) inaements whon the collisien presence pair on sede A gt wonive while a
Pachel s betng transmirted 10 side A :

The goliaon coantz {for side A} sesers 10 0 wher 512 consecutive hils have heen Irsranuidiens o side 4
with mo colhsive preseace being derenied €577 bits = $3.7 as = shot ume),

The radlisios counter for sige B belaves in g Ske mannsr wher similar gandriioms acour an side B



When the repeater has the “Seandpy’ switch in the 1" {enabled) pastion. tbe S A NTEY T cignal o 20t
The presence of shis signiel cuses 2ok e A anc 1} countens o slart coudntire from # ymaaed of 1 This
mpeare chal SEGMENT 8ior Adis set amer 36 ganseoutive wpllinons. Waen o staindiy TEpESLEr & ROLVE,
EEGAMENT B oo Al resalls i lhe repealsr seentering 1hs pasae srandby mode

o OaTA - - ECy, Fod, DATA

OPTICAT BUFEER
2o REcEwES T OLOATA

SETECT s - ECL RORCY ERARLE

RTICAL ir T, WMIT TNGBLE
o i ;

- TRANEMIZTLA I, ECL wAAT a7a
SN

-

—

:

fam o o—

- ——

cas BOLOF L, 82010 FRESE™T

= ED. BOLRD FRESENT

—

|
-t

o
-

I;‘Jtll-r_’}
|

- GROUND

[ L

Figure 4-5  Fiber-Optio interfice Block Diggram

4.4.0.4 CPT Derect — A CPT zipnal s sent by the Irspsceiver via the oollisivn pai= ol ihe LHLASCEIvET
cable The sprel s sent withiz 2 s after she receive pair of the transcerer cabie poss adle {afer
transmission by e repeaier)

The CPT sipnal is 9 coliision signal typicaly shout 1 ps in duration. CPT i wsed to wenfy the operducs of
the sollision detecl cureuiley of the transgesver.

The sepester has twao CFT deteat circuits; one for cach aide 44 ard 13 af the repeater

Bo suare that side B ol local snd remate sepeatess has an identicat circuit. However, in rzmole epealars.
the sile B CPT detec: cimcust 18 disgnled.

[rpwt to ke CPT detect gircuit on side A ls o synchienizen collisicn preseny signa frogs the culisice
Gt virciit on side 4 Tha CFT delecs cipouit s gated o look for the calhuion preseacs signalin a 1.2 jus
ceqich windos. The search windmw beging after n vaiid pecked has been sent Lo side A wilh mo onllisians
newrg doiesled.

i
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19 mn O signal s detecsed, COLLISION EREOR (A or B H s sat sigraling o mallureiio in the
coliigenn deiedt vroetry, The sopropsiale ren pane! LEIDN:) is locaed ON indfcating that 1 feijurs
veourred. Ehis [atek s reset by any eollston for CFT) sigmab fromy (Re tropsogiver

The CI'T search windew is wermmated by RESET 108 DOFF which pnes dgacrive 32 B gimes 132 g
aller Carrier pos: Qway. ) . .

44.1.5 B Inferface Select Multiplexer - The seleot mialliplexer i 2 quad 2 ine-to-] Hne malnpleser
Tius devace seiecis duty from the 8 trppseeiver coanector or Lhe fiber-oplic imterface o one o presen:

Breuts i the select maltplensr are from the folionw e sonzogs.

*  Franscenar interface B oand bs associaned carmio deect, callision detecl, and preamphdier
il

& The Dber-optic rarface,

When no fiberoptic inlarlaze s prossst, the PO BOARD PRESEMT bine iz tnaztive. This couses fhe
Mutipiexer 12 sedect mpuis from transecioer interface B Jor processing by the sepeates. -

Wher & fiber-ontic suerface 35 presenl, the FOOBOARD PRESINT In: &5 getwe. This causes the
meulipleaer o selded inpuds fTom the fiber-optic nterTave lor procesing by bhe repeazor, FO BOARD
FRESENT alta gizables the B otraneseiver imoripee,

The oulnvis of the seect muloplexer are CAR B REC DATA B, ang COL B

4.4.b0  Recefve Multiplexer - The receive multipieser uets a5 3 3 Fneboe] e rultiplevey The
mulupiner s used 1 ranster one of 1hree spuss 19 the Mancheier devoder The Dirss impun gres

*  Encoded datz Trom the B side of the repeaier
¢ Ercoded daiz drom srensseiver comhecior A, end
*  Ereoded trassour daza o ilermd soifoes HN o

Fhe ecewe mftinleser 5 conlrolled by the state maching and =M AT

4417 Manchesier Dare Decodér = Mepchestor encoded date (e the teceive mieltipleser is decoded
ard the 10 Ml clock s recovered from e deia stresm Marehester enceded dawa includes g seli
E'!"'I‘Il.'.h] 'L"-l'li.Eii:E citsk Airnal Since the Mgy ko af gech bt cedi LOTLANg fRErne '-fﬁfﬁ. g 1he soooiad Ralf

Canleifs Prbe datioa chock signal can be recovered from the micd-hie transiion of carh ot celi. Fipare 4.4
tHistrztes data 1hut has Yoen Manchesicr eponded

TVPICAL DATa STREAR 1 0

Fi = LEVEL. ‘i—-
!'

-
-
:

ERCODED BIANAL PATTERN

LOW LEWEL -

—_—
=

Ne: "=

Fipure 44 Manchesier Encoded Data
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The fip-fion that reacs e .aconing the i chocked by imidozel ranatiens that ave pogn daksved T ong
sranosesondsd by a deiey ne. Thes, the outpuc of the 25p-10p 5 always 25 oy dnelo the nexs sequential b
cal znd, thesefore, whwavs COBLLNE HivelsE Gl

The clock sigrat is oeoveresd Dy 1he same decoosr.

Teansitors are used to convert decoded serial data (REC DATAY and clock (8 EC CLE} frum ECL 1o
TTL leveis. The decoded TTL daty tevels are semt 10 the FIFC wath the clock ' -

44.0E FIFD - The FIFQ is 2 12401 circviar register made up of Foudr S-bit jaiches and four 5100 foe
multplexers. A decader, groven by sousters, enpkles each 8-bo ulch, i lura, to load anid Jzsoh it onipls
with eight vonsecrtive date Dits.

The saltiplavers st 4a persiebioserial converlers, Togh sl liplexer in succession b enanled by & s
connter and decoder 1o setiatly seiect sach of 1ts cigkl bogs lor rarsfer 10 the someen outped, The aeipet
i5 senl w1l transmit mulipeeer '

A block diagran of the FIFOY remiier &5 shawn m Figars 4-3,

o

4.4.1.9 FIFO 10 Address Comparator ~ The FIFD address eomparater 1 made up of 4 FaLnE
comperelor This devige vomparss the inpul address Lo The outpul address Trom the FIFD egister The
comparzlor ouisur fnpat = codpat] s weed far FIFD comect and o slpnal 1he statr machine wlon the
FiFD e vmpav.

44010 Stat-Tinw Cosnrer — The siot-time cowaler i3 made up of ihiree &-hit Dinary canniers. The sk
Hme i3 502 w5 (517 bap cimesd and is the window i which colfidonz con lepsiy ooour Tho shuE-lmms
courler begms 25 soan a# the stete mackins oo the TOLE seate and mcremants with the PO A Ha2 sloch.
fhatpurs of 182 sint-tme Sounier are psed for FIFQ woalo, self-tewt contron, and wramble geRcratin.

4.4.0.31 Preasdle Genersdns - Tho presmbie generator uses the fest bit of 12 aend-tirme COGRIST. AS
o a8 carsier 1§ dojected by (e stake muching, (e Sici-lme Sosnler boging cowolng. The generaigd
preamble 13 esed as an inpat o tha tranamit moellipleser.

The preamble counl s inzremented by 2ach pasitive transiaon of e 10 AHz clock. When B3 pasitive
clock sranssions fave cocwrred. (he 83 BITS DONE signai s zel The 63 BITS DOME signal 15 wied
e H SEveral steering (A 1 the trapsmit maltipleer, e

4.4.0.127 FOP (Frd-ol-Preamblel Dotect - The EOF dateqr cireuit & inade up of an EXCEUSIVE (R
gare and & O flip-fion Inpuis 1o the EXCLUEIYE O gare arc

«  FIFO DATA. and
s  DELATED FIFO DATA (this 3 FIFU data that has been deluved obe bit Hma)

Thus, (wo comsecutive hits become she two inputs o the EXCLUSIVE DR gale. The EOP is mads ap of
twer Gansooutive lke bits ar tae end of the preambie, Thus the EXCLUSIVE OR pate cutput goer low
- Beczusa Doth mpwts are momentasiy the same.

The curput of the O gate drives 2 D Oip-flor that arches i the low slee, The flip-Tiop sutpar, EOP L,
and COP H are wsed 28 steering inputs 1o the trapemil multipleter.

3-8
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4.4.1.13 Trupsmit Moltiptexer ~ The transmit multpleser seicers retimed FIFC DATA or new PRE-
AWEBLE DATA (rom the stotaime eoustes) {or spcading and trepemission. When U &5 BiTH [HINF
sigral From Lhe proambie generator ook arkve, the multiptexer deselect: PREARMBLE AT A 20 selhion
FIFG DDATA. The uansmi melbplexer emarss shal 1he sl two Brs of the proamble ars ke Dus
changing ihe jast bat af seedod.

The oupat of the sranamit muiupienss is 5%T DATA H which i Manchester eneoded gl trEmsmnited.

4.4.1.14 XM7T Dats Encoder (Manchester Encoder) - The X531 {lsaasmil} dava eeodss creuil s
made up of faur O fap-tloe wnd an EXCELUSIVE OR pate. As XMT DATA H i clocked thirough the
flip-flage, the leading edge of o 20 M clock cassss the oulpuds 1o change stav=: in dhe middle ol cach b
cell. This vawsss the first Rall of the aotgul bit ol w conlain ieveess data.

44115 XMT Trapsmiti Enable — The XMT onabls creni rowies enonded XMT daie 13 (he propes
fransceiver iReriacy.

4.4.1 Contrdd Circalis
Tne foliowing sections describe individui repeater controd circunds.

4431 Masier Dacillatr and Clock Generpior — o master escilluler ss o A0 M7 orvstal esellares,
Clock aputs af M1 MHz 10 MHz, 5 MBz and 2.5 MHz are tupped Fram 2 Ienary courtes w fontrod e
repeater. Translated clocks wre ajso provided o ron e ECL encoder. :

4423 Inpnt Synchronizer = The inpin synchronizer i 3 dual-ranked fipfep, This fip-fop syre
wiges asvmehronous s (00T A, COL B CAR A, ead CAR B} wah the repealer's 19 MMz clock
Synchromized inpuls ape vand to rue the repeater siate machie,

4.4.27 Stare Machiie -~ The steie machine s 2 16RE PAL {progratomed armsy lepict. Synelronzss
impats Troms the trensceiver inrsifaces snd inpats from che TIRG, g cowiner, and pewer s reae? Cirgeas
comtrol Une slate machme,

These ageals welieds

CAR A from sranseesver iteriace A,

COl A rom transesiver interss A

CAFE T from transceiver soaneciar B oor I'E'r.u:r-upli:.' mrle: T,
COL B from irassoeiver miesface B

FIFOD EMPTY from the FIFO O compacztor,

JAM [ONE from the e cnunoter,

G0 Trom the we courear, and

sy NCH RESET H from power-ap resel

& & ® B F F W

The owtputs of 1he siate machine perform the folfawing Tendlions:

Starl the sbol-iime founies,

Route znooded XMT data i the propes transiciver interizde,
Contral the jam courier,

Contra! the wo counler. and

Contre? she selflgsl grovess,

L I O ]

44.24 Jum Cognrer ~ The jam counter i made up of two cascaded bimary counters. Fho counter 18
controfled by JAM WalT from the state maciine and incremests weth each positve transition of 1he 10
MHz clock. When the sam coumes seaches 128, TAN DHONTD H siomals tee state arachiae,

4-10
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34.2.5 Do Counter - The go counter i an &-hi brnary couater that is enabied b the sipde machipe,
Durmp netmizd operzian, the po cnemer defines 4 CPT detection window af 17
Duning scifeiest. the go chumeer defines ar mazrpackel gap of 136 o5,

A47.6 Display Indicators and Deivers — Power iandicators far +3 Y, 413 V. transoeiver fuse & gqd
transceiner luse B are LEDs thas are sisinle from the regs of the repester unl These midicators a7 furned
O whern the gsseciated voltage levels are Preseit o) the LED.

Remaming indiceis: 100 gre turned ON when the EpPrOPtiEle error or slalus cundilisas enable the
wstacastien gl

4.4.0.7  Powdrap Reset — 51zr POWEi U D Pulses {(RESET L and RESET H are gererated These
pidsee perloms (ke [ollowing repezier funciions

®  Irivees the smicran! selfsbest (afrer suncheonizing with 1he interna? chah through a-Gualranked

i Bopi
*  fieneteize RYNCH RESET L owhial resets the collision eontiess e {0
* Tuons O imurmonlaniyt g LEDS and then resers tfched error LETS N AT RS,
RESET Loard RESET H ate sise gencrased swhen the sell-ies: burtor is pressen. In this case, RESET L
anc BESET 18 work ix sonjurction with SELF TEST L and EXTER N AL TEST L winitiasg the pviersy!
2L

A4.LE  Power Supply - Fioe piwer sopply can opetste from: eilber 115 Vaear 220 Vae (30 He e tir Hazd
A satch un Lre mepemier’s Faar pare! musl Be ser for the APPTONTIRIE Pnput woltage,

The ol auipus voiiaces are available.

+3 welfs

+1E w0l (00 TAnageiver powes)

Crround

Separite =12 el sapply bead for the fun

- & = ¥

40



e

ETa

cetel B tE

o T WS

e



B e e e

. CHAPTER s
MAINTENANCE

I SCOPE

This chapier provides snformation for mainimning the loeat repeuter and the remote reoeater. Theluded in
this chapter are: '
Mainjznance philosophs,

Preventive maintangnee.,

{Correctve maintenance, and

Eregeater disgssemiiy.

- 2 F 8

51 MAINTENANCE PHILOSOPHY
hainignance of the Behereal repester comsist: of peeventive znd corrective maistesance proccderes
bardructions for replaving faeiy FRUSs are provided a5 pae: of the corrective maintenance provedares.

The focal repester FRLs are

# [ ome shodule,
*  Power supply chasiis, aind
* AT power cable.

The remaote repeater FRU's are:

Logie miduie,

Power supphy chddsis,
Fiber-cpiic intaelece, and
AL power Lable

* % B B

221 Reguired Egaipmeni :
Far socal repesters, (aodt soigrion 0 e FRU may be achieved by usine the swace indicats LEDy o the
rear of the repestzi. Mo aperial equipenent b regwired 1o Boiie Tavits 1o this jevel.

Fur remote repeaiens, @ fiber-opuc (uraaround tese connector muy be required for some fault jsolarion
procedores,

The fiberomric wraarosnd 16:8 connecter 54 1905 ¢ 07,5 in) fiber-optic cable koo, Ty LskE Clhsiector
replaces the Dler-oplic cable for off-lins festing of o remote ropeztar,

3.2 Opbional Lquipment
The follewing twe 1281 devices may be helpful m merfarming soime forrective taainletiahcs pracedyres.
Mo 1hal the test devices are nol seppiisd.

by



L HAO8 (urnaeoend sl conmeslor

Thin comaclor 15 o mociied trapsceiver. The HATRE test conmeitor aan sopless an on-ne
tmapscereer Tor ofT-line gt -tpering oF the repepter, For more soformand, conseln the G408
Cher's Manuwd

»  HAMK-TA for THE Brhernet trensceiver (esior

Thiz waber $@asnuls 4 ,m.J-L 1 onle st Ethernst corwal segrment (via & reanecesver). The fukiner
then Totilems The tramsmission vie o oseeond transeciver and werifics aedwack operaton. For
further Aafarswion consult the E.'rf.--e*rm*; Trarseivar Vester Caer's Manya!

53 PREVENTIVE MAINTEMANCE (Ph]) ]
Provkrtive mairmenance ipvolves oo periodiic exescise of The repeeter sl leteat. Thers i no spectlic PM
schedile, Fosever, jhe selfles sh-:u. it he exercued when networs EW B perfermed.

P s =srv:¢-=4l'- impnrtent o instaliatiens ther wee primacy and backup repeaters. In these cases. ¢ s
pessible fov & repeer fafluse ie go wrnotweed until edther Dot repeaters fail or unn the fallere 5 detectsd
dumpz PM

The repeziet seif-toat s perlormed on fwn dovels

¢ Inlernal '.5L|.'5|'|L"'. i atornetically perioimed whezs the cepoeater i t1'.rn"n.| O™, See Figores 51
gl S Tor dizwarms ol the mizioel loopack teais

& lopermat and exwernal lwopback are bodh oo r";ur:.;t:l when the seii-test batton b momeniarny
prossed and released See Figaroe S0 end 342 o clagrams of the Joeplck 1ests.

SOTE
Hepealer operations are suspended during the fime
that the sclf-1est bution is deprossed, and while the
self-teat is ewecuting, Normal repeares Dperarions
are resumed afier the self tesl seocessfelly
pompletes.

511 lnh‘mal Sedf-Test

Fhe inrornat self-tent genErzlEs 2n forernal lewnback of encoded data tooside A and e gine B af the
H:"A:d':r"' Tz L iEsb cxeruises e 1nn-= modue oniy. The ranseciver cable mterfaee asd/or Diber-opla
cahie imterface are nap oxeroaed. Sez Figures 51 and 57 for bBlock diagrams of the wserral se-esi.

The internal sell-iea for LGe 1-::-.:-.~.'. ind remoie Tepolars 1B fdeniioa !

17 External Self-Test
The cxternal sell-test gencestes axrermal joopbuck of encoded data to side A and then o side 8 af the
repeator®, ' .

an

Sike A of the =cpeanyr ssbers 10 the iruseniver anterface und cirebiley fsbdoodted with sransver Loenaciar A on ife noar )
ihe sepeidies . .
Sidr @ of Lhe repesler (lar jusal repemiersd refers o the cemscsivee Brrface and cinturiel ndtiied wal croReeied
curnectss Booa Tie rsar of rhe renenser

& de o7 sk eompazer (for remeaty Tepeabens) pefors b the clvwitey associieed wil che Sblr-opla inLzrfact oF the nu o the
L L ey

Tt
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Ir bwat repeaters, sighal turnardund useouts in $he rensceivers {see Pigors 51} In remoie repearers, signat

tatnsresnd decurs i tar foval 1raasiedver and ix the remotz hed of the repealer {ser Figure 530,

remnote repedier, the self-test sust be exccured iram Beth af the TEEERET 115,

wis of the staie indicalor LED: on 1 rear of the repestes

.
Totest the engire
Tr.‘_sr refulla Are oberved By netmg the congi
bring lesied,
-
.:||:l_
TRANSTEFVER INTERFALCE
[l it i m —— e ——
L — " R LOGC
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" i
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533 Eaecuting the Repenter Solf-Vest
Tu enilizte the repealer salfetzsl, pecfoem she folizaing.

T rum dmternpk selislest only, press (he powes switch w0 (QOFF: Wait five seconds 2nd oress
(he powss switck 1o 70 (0N, .

Olserie the LEDS on the rear of the rzpeater. Mo error LEDR shoals remain 13 {TST, FLT,
INT. or EHR) I ey of these LEEx remain L1, foilow the recommended procederes i this
whapler. : .

To rwn jniermal and external selfeeest, momentarily press and rebesse the self-test battor an the
regr of the repeater. All LEDs should tighe whils the sellese batbon = gressed and keld dowa.

NOFTES
Y. Normul repester gperstions are suspended dur-
g iR self-rest.

I All LEIK should light when the “TST™ batiun
m hield in.

A Rémote repeaters do nol pess exiternal self-iest
ontass- both repeater gnits are folly connected
and turned O,

Crtwerve the LLI3 a5 ihe sear of e repeater beint dosted, 4 sicoosslul mass i indicoted wher
na spif-test error LEDY remain S Figuze 5-3 shows a tvpical LEID swaus after self-oesr has
suveossiuly camploted. :

14 the sebi-test LED remarms gteadsde B fvopically for more than < secomds), a fFadume mcds s indicated . b=
1his cps the speeitic failre mode may be determaned by observing the conditions of the otler TED.,
mpzciiie (mifure modes sre identffisd in Soctwon 54

£d4 COREECTIVE MAINTENASNCE

Corrective maimienance sheeld be perliomed enve o has been determined tha: & dewliy repeater exists.
Corrective mainienancs comprises el nslatron w, dand replacemsent of, the fautty FRL: Favi isolation s
goeempiizhed by rusning the seil-rest eed angivang the reseds indicated Ly ihe LB an 1he rzar of the

rEpedlEs.

It i posstisle thiet & foull @il exis =t iramsceiver or other egeipment efeciically chose 1o the repeatet, b
s Ceses, Bhis Lvpe of fxult nray fndliafly appear w0 be i e cepeater However, careful eaervise of the
trospleshaming procedures in s sadtboen =hould ienkase the faul o the repester FRLU o0 foinl en mbar
possible souries of eafuncuon
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541 Trauhlsshooting Tips
The folicwing sips ure supgeseed &5 aids 1o deonbles®nod ]

When problems are sigpected. wlways ensure thet the repester &5 reeriving the coreect volzage
ared thiet il gabies are properdy connenied. :

Wihen ipegrchanging bocel repeater inpuis:

Mote thal the A and H- Inputs 1o oozt r“‘pﬂul-Eri are identical, and foversing 1le transceiver cable
iipts should Rave no offect on the functions of the repeares. lmsationally revessing ransosives
Cubie mputs s @ 'DLI{tI'u iroabieshoeting procedyre for local repesiers

For exampie. whan transeewes cables are reversed, mallselioes I:":.IE-LJ'!E' piisige shg r:,_h ter
ApTear W move Lo the Tepeater's olxer side {from nide A 12 side B or viceversa) In comirast,
malfenctivne ensting within the repeater genceally remnam with the repeaizr’s sane side even
when lrensoeiver cabics are teveried

£4.7  Hepearst LETY Indications _ _ :
This seoteon duzenies savh of the LEDE an the repeates rear pecel and suggests procedures 1o be Mofiiwed

in 1 eveni

i that an abroimat adication i bresent

Whes repenet is suspecied of & mallunaiion, flest evarmng (ke LEDs 1o dessrmine af the Tepeaicr

furelioning:

'T‘.‘.L following chem pooveded a Gues reference o normat LER conditions. Numhers in narenihascs reflest
von-L G LENY designations,

L

KA
PV L)
FLUSE A
FUEE E

Checasionaliy

Flickering (see note] OFt

CIV A3 AL oihers
CBim

NOTE
These lighes tara ON jadicating when getivity on the
assochated ‘coaxial segimit bus been trensmined 1o
the repester™s other side, During heysy aetwork traf-
e, reese LE{Rs may sppear to be sieadily ONL

Figpar: 54 shows the repeater 2EDs and associated definitinms.

Tuble 20 coniaing a mare complets dasmphtn of LEDw and recoinmendad sosveetive procedutes.

£4.3 . Relf-Test Errars and 'anhléahmrha
Tubiz 3-2 describer scif-1cst error indicazions and outhines recommended procedures v be follewed when
sélfstesl ereops ooonr,

=
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& TET KEC EXAECUFING SEZFITET
3 er RED LURFERTLY SEGMENTED
] L BB E¥TEANA] BEF-TEST ERRQA 0% SI0E &
7 CET HED CFT E93CR o8 SADE &
r [ms} FREEN CARKER RECEWES ON & AMD TALMAMITSERN TS 8
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Table 5-1  LEDs and Troubleshooting

LED LED Mormul
Mame Drefinilinm Biaic [edications/ {arracir v dolioe

20A EURE A& O™ - Th {greeny LED indicaies chat the 12 ¥ iranscrives
' ' ©opower fuse on side A i pood.

When OFF, this indicates that sither the Fute 15 Blnay
ar thiat 411 W i nat resching the Tuseholder,

oo Check the fuse. £ Mowi, ropéagee it wick sorrect
Suge '

A - Digival Equiprient Corporation pars
Hunrder WP AT EO0

2. £ adie fuse contmuey To blaw, try Sulrecting Fo
& dieren WaRscefver or IRaHICE ver cable

i Ches & other igcoaiors (58 ard 120 LE 0 o
derermine tha the repeaier (5 prageriv poweead.

- Verify shal the porwer Swiich és €N, akd fha:
the power cord [5 comnected 0 the proper voli-
age tource. {keck fAe e fure jrefer Yo Noww |
al the exd of thiy abie.

TG4 FLSE B LoN Bumiier 10 204 tside A)

vy -3 i W This (greer} LED indicates that the -5 V cireuil of the

POWEr SUPDIY B FunChoming.

When OFF, (his may indicare 1tha the 3 V ocircuit i
a9; fuactioning.

N Check the T3V LERD i5 decermsine whothor the
fwer SUMRIY Y FUmCITonig.

2, Check the FUSE A and FUSE B LED Thase
LEDs indivare thay =12 F is being suppifed o
fhe Irdnsceryers,

A Verify thar the power pwitele iv ON gad thet ths
power oord (8 conRected o the proper volloge
rource. Chick the lime fuse frefer o Note | ar
the end af this robfei,

ke e o i e R i i m T A _r—t e e e e e i s e - 1 o £




Tahfe 5-1 LEDw and Troubieshonring (Cand)

it e e e bl L L Y ot e e £ W

LER LED . Marmal
Mame Drefinition Siate Tndivations, € prrecrive dorion

e T in L e e ——

4. Fress the self-est huston Al L8 D5 showld
fight whale the burion i pressea. [ oll LEDy
fwith the execption of the SELED sure OO
the 31 LED ir defective. Replace the fugic
el

5. df the above provedurss do pol coreicl the pride
fem, replace (e fower 250IF

B e e e e e i - . L

o R s s e gt — o e - ————

By +32 vules © O Tris (greent LED indicates that ine < 12 ¥ oyrouit of
the power supphy s lopouionae

Woigen OFT, this indicates fhat the «32°% roun i s
Fanciseing

] Check the SV LER o determene g oy powee
ir reacking the gower Depity,

. Cheel the FUSE 4 ond FUSE 5 LM T These
LE Doy indicare vhat 502 Vi Somg seapiiod o
fhRe rankoelters,

Lok

Eeeify thar the power switsh i GN and thar the
POWEF fond dy comAded 1o 1ae promee badiage
sourse, Check oz Ve fuve trefer ta Mot 1 i
the e of nEis fatle

o Npre wharker phe Sun Gorariung The foh oper-
aiey on =17 Foand imdloaics dhar pare o thy
40 F ¥ g lign al the powor TipgeLr iy
Funeiivning.

g Pigss the sedfiest buron A0 LEDs phauld
light while the busiow is prevsed £ ali LEDs
fanith the exceeiion af the 72V LED rurg 0N,
the 75V LED iy defeciive, Replice the logic

mradude

f. Ifrhe abone procedures g0 aod cereect Hhe prod-
femy, replace the puwcr supry,

e [—_ o [P r il
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Toble 5.1 LEDs and Troubleshooting (o)

———

e e+ | LT s e nm =

Indivatione /Correcrfie 400004

LED LED MNarmal

Mamie Dl iomn Siale

ChriA}y Currier Shoid
Diepeci 4 Flioker

i T T i e 8 ] il s

Tas I:_;Tl:-‘l.‘!*] LED flickers when data P ket are
recoven fhovm side B OAMNY ransmited 1o side A e
ing Peavy nevwurk raffic, this LEDF muy appest to T

steadily lii,

Whan comittouaty OFF, this may mdicaie thar

-

144

-

Taere &5 no traffic o sjde R

The irznsceiver on sige B i pot Cunetioning,

Th correer desact -.Lr"“tu1 o side Bois fon
fnstrning.

The zarrier A LED & 5ol functioning

Check cther fndogrors (FLESE 4 FUNE B, 51,
wrd T2V LESS e deiermine 1agr the reoeater
18 propevdy pewered and whether the ranaoeiver
i3 geliing power,

Fresr the feif~test puiton AN LEDs thayid
hght while rhe buron (5 presked. 3 the Careier
A LEL faiis foofuen ON. ke LL0 0% deteciive
Repface ke fogic moduie I the LED ke,
Rife Hie revuire of the selisiest oe Tatle 522

Fur local repegtors, iierchange trarsceiler
cobfdc fnpure

d.

I 'L'H‘Fﬁ-ﬂ'rg tranicenar calle fnpaty ro

s 1_." Mhe Inaclive Tedicutions shift 1o s
E af phe reneafer hefer fo Mo :1 LT jAg

el of Ehis r.:rH.«;.

I rhe fmdivarion doea B 10 the nihas
Hde gl the rapeater. buspees iactivire on,
IRt segmens, oF @ probigm with the
transceiter aid/or trogcoeiver cohie

A the imdication srave with side A, cheot
.fL-.‘:-I' B IFFISE B & s, |.|"|J"-=‘-F e
fogic maduls,

e bl S L PR P T P — —



Tabie 5 LEDs and Trouhleshoating {Cont}

e e A A e — . ik a E  m—— s

e w i —— o —r - ap—

LED LER Mormal
™ g Definitinn Stae indications /€ arrecrive dotion
4. Far remcle repeaters, ey wiing o ditferent
tequsceiver GF fraricedver catde drefer fo Nofe £
@i the el of Hhes tabley

—— i

A, IF rhe S8 indicoeion (HPEOVES. TuspEoT o
nrohfent (B ENE IFGRSLECR BF Ir@Rsirisek
Lehie.

b, J the OO indecaidian does nol Iminroy,
Surpecs ipacTivey (ng droftic) en side B er
a oty dogee rrodule

i i il R —— et T BT T ESTE e

TRy Carsier Bpuld Simidar e 1 A
teel B Flicker

L% Ly Coliimnn : LIFF This {medd LELY friches ON 2 inchizzie thal 2 T sip-

Errar Freosenee . fnd was mat deizoted onosde A Tolinasnp o pseveads

A Tust Ereer o dats rransmissien e smee A The CPTF signed 16 sen
iSide A Frocs the sransoeiver vig she callisive pair o intwate

thad Uhe cothison deiecs circeitry 3 fumctoaal.
Tre ubwerce of CPT auggess

o A wzlfuncsion wm ke oolfsion deies sirginy.

L] A moalfurction e 1he irznsiend of lransielk 2l
skl

» Exoesgivy tronacmiver vabeg fenph juver 30 M
Py i

Vo Prers the selfrest bulton fo eexer the ereor indi-
cariom Mere hat OFT gererT i3 rerned GFF
durirg salf-resr. Moritor the LEE for reactai-
repce af CFT ervar

) For local repeaiers fnrercian gromsretvar
cahie impuils.

& Trp swapein@ PRARSCEINEr CUsE IFalE fo
sog if the CPT prrow Indicaiinn SAIfts fo
side 8 of the repeatar 'reder fo e 2ar
fhe ond of thiv Jablel

b, i the imcdicarion dees shifE to the alher
side aof tie regraier, suipect a prodilem
with the ranscefver andfor thaviceiver
cakle,

- — e - ———— A ——

e
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Teble 51  LEDs and Troubiesheoting {Cont)

g e g 8 8 PR R e sl B e B o g - el e e g B e 1 A T i e e e S J—

LET}-

Tz Pree

b s

LEF Sormeal
Lieliniticn Siaie . Indcprions A Correcone Aoecin

e

i FF
Ecror

s TR FTTCE W N TrRar.a

<, I vhe ingheation thays witk side A, spe-
pect g problew in the CPT deiect circuir-
F1. Reploce the lepic module.

a For reprore repeaters 1ep wifne 4 o ferent
[rscefver ar fraMicciver cudle Trefer Bo foore T
wl the end of (hiz rahlel,

. FCtke COFF erear indivation goes away,
fspest & prichiem re the ranseeiver or
Fraaicersr rable, '

b LFthe CPT evrse fedicalion remaing, gug-
JrecE fm2erivi)y Jhe trafic pn sfde B oor o
fapicy fogic modile

1o i _—

i ogfisim ik For koo repeaters this indication-is stmilar ;0 UFT
Fresens Errar A :

Tesi Eroor
[Hide B :
For remere pepearers, the CPT girouit on sidie B
dinabizd

—_——— e e s —— - R e = p———

FLT

Faulk OFF When O, his cred) LER sndicates that ene of the
trasticrivers and iis associated conxial seymests iy car-
reniiv sepmenied or faufty (refer o ™oie ¥ pe the end
ol thus eabled

5. Chuerve the SEG A and SECG B LEDN Ar fenr:
are af these shonid be larched ON to ndicate
wHirh tide [ tepmrehied.

[

Be gware that the conditlony which resulted n
sepmenraiion cauld cease 1 exisl appearing
poamiy wy dn internitnenr il nRcrion

3 Run the scli-test and nove the rézuies irafer 1

- Fabe 520
4. Fuor docal rapeaters anfy, feierclawe fradeceiver
Sokle inpars frafee fo Nate 2 g1 the end of 1k
tabic!

a. Shap rranreefver cabie fmpyes o see [ rhe
degemented fedivailoe shidts e side B 6f
The repraivr.

— — - e e e L s —

5413
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Table 51

ST —— A

Seornuif

Siute

LEDS and Frovbleshooting {Cont

R

Indications /Corrective Aridon

b, if the indication daes $RET o the athes
sicte of the repeater, saapest 2 probiom
i side che eeneater sich ar o framicelear,
PraAsoever calle, e GO be Al

c, I iR findicasion stavs with $ide A suv
pecl @ problemg i tkhe collivion derect vle-
cadtry Repdace Hee S oot

B e e e o - e e e e e e e e e £ s < Y B

OFE

When O, Lhis (red) LELD indicztes 1Gat the ropeates
ie 1 1he avvee siapdby mnde. The siamdhy medi
hecamas sotive whan the priman sepeater has Digd or
when mo DrrmaEry e s L 5isis,

Chick the LEDS on the »eqr 1o the primary repeaidr.
Foalfow My Tuggesied Lorreciive PROSFIUET

SEG
15;

e e P L L Py R A g g o e e TR T

e,

Sepmooied A

This tvetlewt LRI indicates thig sade A was sog-
menisd af lessi onee sz thz i ,1 selfARar nf DowwEr-sip
wis rerformed (refer 10 SNeie 2l the end af this
rahis }.

Ly Anre wileiher sidge A carrenily sepnierind (e
FE T LA veonedd fe V1Y, Press che ve(f=iead
Brdton rp pese! the sppautiod LEDs gnd o rih
rhy gedi-feez, Note Hee seif-test rasulis in Table

L.

2 Far loial repeaiors, Inn felers MEINEIRE raacent
er cabile |.’:'¢.-|1'|'J'.

. Aunpe l'r.:.r":‘:.-'r'-'r': cable lnpnes 1o ree i the
wwpmmeried indication Jhifte wo pide B of

the repegeer trefer b Noage 2 oul the end af

I raled

Wy the imdication does shift i the artker
© mide af the Fopralee, Suipes & probiem
aurside (ke popedier fuck 2y o trarkieiver,
tramrcerver caltle, or coaxid! segee.

If the indicarion «fiz§ wirk side 4 sus-
prot a prebicm mothe roflision detect o
ey, Replace dhe fepic modile,

a
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Table 5-1 LEIN and Ticubleshagting {Conrl

——

Sk
[E;

LED Mornral
Definitian Shate badiciinas,/ Correetive Aotion
3. Far remale revoaiers
a. N oside A o5 not ewrrently segmented (fhe
FLT LEDN ix OFF prest the seifciesr bu-
don Eaoresed (ke B0 LE D and 1o rar phe
kelfapasy Note rite telf-fear resniis e
Toble =2
I £ wile 4 0y cuwreently segmienied [he FLT
LRI 0 QN er wving @ diflerany crant-
CEIEr me transeeier calle (refer re WMol 2
ai [he ead of this rahial
{7 the sepmeried condiian snd i veapdtt g
ol prespefegr o fransooiver Qable,
Foehie condiiioe freraline, shapect the cogre
el ealde o¥ N gy eeeialed egiummeieny,

Scpnentz=G CFF Shmiigr to BEG (A

B PP

R N O - — TR T

T R Y . — I

NOTES
I. Turn OFF the repeater and eaplug ihe power
vord befure chrohiag the line fuse.

I Ture thie repester UFF helore unplugging any
eabies,

3. Sepmentaticn is an pireens] condition resitlting
fromd loss of data leopback or from 64 comsecu-
tive gspocessiul stieinpls (0 (ransmin o pecket,
if the A or B sepmenied indicator Is Treguently
found “0IN™, it may indicate inlermiticat
problents on the coaxtul segment oF ils gi<ogi-
ated equipient.

——— L P e e
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LED iElr
Mame Pefinfuinn

T&T Seil-Test
Executing

Tuble 5-1

Set-Tesr Error LEDs

e

Mol
=inte

Indications / Clorrecrive Acting

R ——

JE——

{JFF

This {red} LED Vights pnefiy {typicallv 3 sccondsi un
prazr-op and ue pressing the “TAT™ (seif-ests Lution
This indicates et the repeater sell-lest 3 sxecnang.

If the "TSTY LED remaims it the seli-tess hes faiied
[tne repeater néver ¢85 seli-test).

b A remore repesicr aitit which i failing gelf-t2sr
free CTRTT LETY i ON; cduses The rarvaluing
wiils e fail fexteraai] selitesi Thes praklen
can be minimized bv reseiting hotk wnels,

a. furxn each we't OFF for five weeondt ged
thvm hack Y

b, Chseree the LEDS a1 ThiF pafnn

Frn self-tesy an the “pond” wids 1o veeliy
5 operarion,

i

2 MNaore the condition of the arker velfeteit LEE
Jfoe foth lovol and Mol woFeQlers .

a, CING diniersl seierenn
i “ERRY iseffeees) orrar A

£ ERR {relf-pest arepr By

e e S —

INT Froemmicd
Seif-Tean

[IFF

PR AR e e e e e e e et 1 s - e P

When €N, this [redy LED ivdicates that the fepeater
ig in tha internal sefiamt arate, [F 2 datz erras 3 Zound
Aurirg, interral ar saernad soli-test. the repeates Jocks
el fnro the internal seiffeat state, This slate & maia-
tuimed until the repeater ts reset {tuznes CFF for Dive
secefids and then twrned back ONG

] Turn the repeaier OFF. waiz five seconds, and
rurn (e repeater (K. Oale ihe vsternal tesi s
performed on power-an (Lhe Inleenal fesr exse
crives witk or wirkoul fransceiver cobles amdfor
Siber-opin reblas being caunected).

2 Ifthe “TNT LED stilf pemains Iit, o malfuni-
tinw exisis In The fogic wodule.

e

e T e T te TURELEE

e,

R e I R L [N LT

LT Y

-

N
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Table 5-2  Sell-Test Erros LERS {Coni}

LLD LED Mormal _
Rame Befinitinn - Brage indications/ Corrective 421ion
TR S 0 e T s e g e e g o Pl rru-|-|-|-|-rr- s g

Y. Ifrhe "INTT LED dovs met remain N1 ofics
poweit precy and relense the “TET dureor,
The cranscolzer cable amd Jor focr-antic cedlr
maest be compacied [for remote repearers hork
prils press be DN Thic rgny boeh the Sngerszs?
ade! exiprnal zelj-Tesr Nole Hie comditiong of
the “BEK” LEODY frr the A ke B sides.

EER HER OFE This dred] LER bpht: when tee sell sl has detetied
{A] Errar A an indernal o7 extgrnal dea Teacback scror oo side a0

If the ERE (A} LED r-:'.ﬂaa:?.z Ok after 1he ERtersal
west, a maliozerion easts 1z the lopie moaduls of the
Eepeuler. . :

I ks LED remains OO0 alf=r the externab self-deu
oniv, & malfuncnan may oxis in:

* The tramscaiver esbie inferfase

. Tim Pripsceiver cabie

- Tiee irensceiver cofsasted Lo side A
- The coaxial sepmenl o side A
1 Firiapal repeaters:

o Tre .'ﬂ'lfr-i‘;'.‘_tf'ﬂ,t rremssenver cahle inpurs tu
se¢ 4 rhe ereor indicaion SR T side B
af the Fepegder Refer (o the rode af fie
end af ihs tabhe.

[} i The andecalion does skiFE do tide B furs
pett & prollen oulside the repeater. Tipi
cally, such o problem might be the
Iranteenver, renscelver cohla, sr ather
gquiptment on the arsacigied coquisf
SEgmens.

€. rha problenst remains on sade A affer
Saagping ranscefver cuble rapuls, the {og
1 madnts should be changed

I —y e e s e g = e g T S B B ok — e

17



Tabie 2-7  Self-Test Error LEDS {Cont)

e e e e e e e e e e i e P B ot et s D T ] o s e e e e s

LED LED Ul
Maise fdelipitinn State Indieations  Correstize Aopimy

- - — g ———

2 Fow remne Fepeaters:

B Tre ugieg o AUTercal INQRES0{ver Gr Irgui-
cerver cpble (see the woate 2 the end of
his fekiel,

k. Turn the repedler pawer L8N amd rarun
the external self-iett [neess dngd releaar
dhe TTETT brirew),

ke "ERRT A6 adlaaion s gway,
surpecd & problent ok VEE TRRRICerEE
colle, The (rdnboser, oF atinciaesd coayi-
al wogmaedi.

JEpke TRRET A0 irdicanion rebmaang,
repriaoy The gl wodie

——— e T

- e e e o G, L e . e 3 e e e e el o B H et lwm T Ty s o e

FRE Eel-Tast OF ¢ This iegd) LED highes when the self-tes has detoaed
i) Error I an iat=real ar gxeerasl dato loopback oo oi sde B

[ Far dove! repenfers, fadicationg end procegures
are sioyglar g0 "ERRT (A

2, Faw rercre repealers, wie the Jofewing proce-
Jures when the TERR (B LED remaenc 0T Ao
fowing tne exterma velfesr
4 Turnt the repparer GFF

i
1

e

D

R T R ¥

B T R LR

[ISTRE A TE R

L e e



Table 5-3  Self-Tesr Evror LEDs (Cont;

S L S —

LED LED Normal
Mame DwiTamit e Sute Endications, Cerrective Aciion
b fsvcmecy the fiber-ppric rabie and

iRaladl g fiber-apiie rurmarouesd commecior
i fex place iree the note al 1Ay end of thes
fable ’ :

o Freex and relgoee the "TETT bunion.

ke TERRT{B) incdvcaiion remaing, mui-
gt tie (fhar-oprie interfdees or the fnpis
msitile.

[ tke "ERME; indicarlon gaes awav,
suipeet Hhe remmore repeater widt or the
Kber-antic cable Perfurm 1he self-tesr on
rhe ramate wkir :

CALTION: Fiker-opaic teraaround conneclnrs crise
cobfisions while they are connected. ATWAYS remove 8
fiber-optic ternzroumd comneclor afier tesfing Is
completed.

...... — (RS L P

WEOTE :
Tuen repeater power OFF befoee disconnecting any
cahles. Turning the power OFF resets error
indications.

§ mmm e n e m— rmms w s w ko

LR L]

TR T e Bl i | i
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55 REFEATER DISASSEMBLY _ _ . o .
38 necsssary 1o didassemble the repeater to redair Gr tegiage 4 cefechive TR, Figues 3-8 shiow. the
Iocation of 2t FRs in the repeewr

. WARNING

To prevent clectrical shock and dumage to compo-
nengs, turn OFF power apd discopnect alt cafiles
aftached to the repeater before opening the chassis,

The insinections in this seerion ssseme thel ali exiernal cables 10 the repaater have poon era::n'v:_:d. ‘:-"r_'i‘h:r!
remaving cebics, be sare thal they are properiy marked 50 3hat they #ze reconsected m the same Iocazions

5.2
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L3

A

Opening and {losing the Repester

Perform the foilewing sleps @ open the repezier (rofer Lo Fipurs S0k

- Raomove the two siclied aoqews [pnen the Dooiom of thi repedigr.

w  Lift tha frant of the top cover up

- i’_'e]::;plé:[-,ﬂv FEoave 15 lon cover and sel aeide,

Perform the following stope Lo cioes the mapeier

- Align e LG ang bottom cavers hoiding the Frant of the g cover s 12 GPen position,

- Cereludly olos the cover making sure thet Use tabs ono the rear of the Lop cover 14 inLg 10
calches ih e vsar of 1he botlum cover

~  Imsert the rac siotied sorows nus the tue holes @ the beioms cover 2ad ughilen.

L
'

o)

P

S ELII T



B

TR

ToF COVER

- WETAL CHAatmE COVER

RL R = FH]

Figure 5-f  Opening and Closing the Repeater



Perform the Folbowing siems Lo open the inttrnal metal chasas (refer o Fauve 598

£5.2 Opealng and Closing the Internal vetal Chassis

full up en the plunaer of vach placde fastener dthe fasteners are fecated ot the front of the
rneial clhassisg,

Lift the Tranr of the tep chatais cover uf.
Discunaect the powar ;-:'.I:‘,:I;!'l'.- interecognect cabie feom the fuae mediis

Slide the tas chassis cover Torward abosd b oom {394 In) The Tour metal 1aks of the wop
chzass cover showld shide sut of the hoias i the rear af the boriam chassis cover,

Porform the following sicps 1o close tbe resnal motal chisa

Fis the Faer tabe al the roar of the 1op chassis cover imto the slois a1 ths rear of the botuim
£hassis gover.
Caonpect the power intereonzest exbie Fromm the power suppiy o the loere modulz.

Claze the qon chassis cover

Press the pivnger of both fasiarees down firmbye anul 1hey Sareh, foeging the op oud boiinm
chinsas Covers tomather :

Lig

R
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5283 Fiker-Optic Mudule Remoral amd Heplacement

The fiber-antic module 58 lotuted 2t the tent-rear seeion of the lgic madule fee Figure 5280 The R
apric meduie 5 mpomed S four standolls (Pea staudefle with sorgws and ter S2RGS fh2l are Dlusue
SasmncTs).

L] Perfuea the foliow.ng sops 10 romave the Tper-opuy moedls,
=~ Remove the rwn scrows from t'h:'- paar sgancoils.

- Ciently pull the jocking cip of the remaining standelfs oway from 1Be module 55 shawn in
Fivwice 543, :

—  Bemave the moduie By iftoe the svadule w2 Mrome sach steadclt and off ool the alesirica)
L LS F
COMREGEOT. .

" Pogform toe Tollowing egs 10 feplaee the fiber-optic module
- Align the fiberopic modake with e electrival consecter and ke -,-,:;:l s it Uhg righierear
section oY the femie modole (the componeniz showid b jeomg dier amd vhe Db 3;-‘~-~

comneotars alipred wieh the kole i 102 sea paoslt

Crenily push dow on the module meking sure 1Rat e olociricon] conmoois i proqely

S L § [

—  Pusk downs on each saraer of the madale ensunzy ibat the ok ciip of cach stapviol |
E
Ewke e stadele in place

~  Foplace the ten sorees dn the sews Robes o the Blber-opuc maduie.
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54 Logic Module Removal apd Roslacement
fne dops modoie i@ held i piace by three plestic faseners, Sae Figare 58 lor i lacarsas of duma
fadig ners. :
. Beiforin the Toliowiap sweps o pemeve the Jugs insdule.
- Pull up the phempers of the thres plasiiz fasteners
- Carefaly Bt e logic moduls out of the meras chasas

. Perfarm: the foliowing steps to replace the logiv modyl

- Fi the mpedule ingo the chessis. Make sure that the Thshaped sranseeiver conrtedlars gind
wiher hardware are properly afgned with the access holes in The rear panel of e repaisr

—  Aldign e (e holes @ the module with the cusrespeading ol ir the metal ¢hasas

—  Push éows on the plunger of the thves plastc Jusleness 2 ook the module o plaoc.

528
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Figuse 53-2  Logic Module Removal and Beplocement
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A2 Power Supphy ‘Fon Removpl and Replacement
he poais suoziv and tan are iccared n the fop cover of the intesnal meral chasss as shown s Fipuse 5

ﬂ o ol -ul

_|

Whep o power supoly or fan o melleactioeing, the satire assemaby (e fan, power supbiv, and el
coves 1 shouhd pe replaced.

PER BLASLY CIVER

!
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O ER BLIPALY
MLDULE
¢
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E
JOPOWER SuPPLY
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TaglE
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R . ]

K 4
!
v
| ] altl,
: .|" . -
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xx AR LOVER
™
GEOLMND
LG
R b=

Figure 510 Power Supply Classis
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AFPENDIN A
FIBER-QPTIC
LINK CERTIFICATION

Al INTRODLICTION

This appendi. conluin. i necemary procedims for senifving Gberoptic link installations for the Renme
. . - -

_I'L'incml.: Reopeater. The certificujion showtd be performed before ihe Remote Erhernet Kepeater i

Frsiallec '

Link cersficamon entures the fellswing.
¢ The correcd cable tvoe s wsed
*  The Bharenttc gonneoiors gre propociy nstalied
*  The hink fimstahicd cablel s witkin the spevilications reguirad Sy the reprater.

Al _F’EI!:'F.R_—H'F"['Eﬂ LIMNK CERTIFICATION _
The hak certibicezion mes: be perlormed by & peron sbulizsd iv the approptiate equipment and e
cabic tesiing tecdinigues.

5

I ES

]

A certificd link
#  Is capable of tranemitteng the opiics! sigrals beiwesn remote rapesier unils, ang

*  Has lepobugt Joowmentanion thar & accurate emd asoessthlz Topofopy documentadion mps
PR TR

= Limk poutipg,
Caple splice looatons, and
- {Comnector beationg

A ceruitea fiber-opiz link st mect he felfowing prametors

®  Signal sutennation
»  Lirk lgnprd

Ad REIQI TREMENTS
This section describes cable end equpatent requitsinents For ceriiving fihber-apric cable.



A% 1 Cable Regubreimeints
Tioe finer-npic cabis and connectors used sl ment the foliowing constraiols

®  The faber used should be 3 Corning | SCE™ type fiber ar cquivalont, Por aiy questiens regardng
specific peramesrs, veler o tie DIGITAL Fiber-Omic Cobie Speciforation |nurber 17
fi"_l.“.ﬂ',l-

s Cosneciors used on these cabies must he Armphendd 908 tyme SadA myle or oquivalent
Ableruation per comnecles sus remai under 1.3 @b

AX2 Weguired Equipment .
Te perlares the fiber-aptic link certificativn. ether of the foliawing fber-optic time domain sefiectametars
{HFOTH) ave tequired.

MOTE
The FOTDR npeods special Insfruction in ifs opera-
tion snd handiing.

#  Photodyne 55007 FOTDH or eguivalent with Amphenol 300 ivpe SMA stvle connscler,

The Phowdvae 5500 FOTDR = o distres-level ool isac eegqueres the Teltowing addnimnal
EQUTITENT

- Orcidoscops {Tektlzunics S64™ type or edeivaienty, and
- Okoifngoops camers [ Tekironacs & SRO pype ar equvzlest).

* Trhrromos OF- 21 mode! FOTDE ar egquivatent with Amphenol 904 o 3MA Codrceter

An cscilloscope and chart recordes are insluded with the Tekirsmios C - S0 mndel FOTDR.
The Tekironics OF. 80 el FOTDR & a repional-level 1ocl.

NOTE
The FOTDR must have been calibrated to manufac-
turer’s specifications within the recommended cali-
brafoen perivid.

The FOTDER meeseres the fallowing perometers of fber-apiic culee,

*  Leagth
. Attenuataig

HOTE
it Is passible ta calculate the Niber propagativn debay
msing length aod attenuslion pErameters.

Coeming | 508 & o drademark of Coreing Chiagss Womic,
Aispheast W b A rodemetk of fonplicanl Monk dmercs, Deesion of Braker Bamo Cnne
Plienodvnd 55490 5 & cradesvary of Phatodyes, {ac,

Tekitenics 564, £-30, and OF- 50 are trademesks of Teramn Ind.

A
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Ad CERTIFICATION PROCEDURE
The sersifivueion procedurs js made up of the Tollowing,

I Wiech imspeciion of 15e Bber-opic nk (cable. sonneciors, and all spiizesi. Any damape must be
repairen snd any stress bends must be removed.

b

Precaivilatian of 2xpecied cabie, aennecter, and splive Josscr.

3. FOTDE measacernent of the fiber-optic link, Discrepencies betwees the cafculaled and mes-
sufel lesses shoul! be investigaiee.

4.4 % Loss Calculatlon Formuia :
Calculate '-.'E:::. the catle, comnecter, =nd splice torses shonld e (the toial foss For £he system mast be fess
ihan 158 2B} :

Lx 006dE = (L= the lenpth in megers)
O A dE = L = the number of barrel comrneciors)
5= B50dE = 15 e the Aember of mechardest Aber-optic splices.)

i

Tzl 28 s =

A.4.2 FOTIHE Frecedure
Medrure the fiberaapic tink with the FOTDE Look for indeeasions of bresks or areas ol severs atienua
den I 5 dB for splices snd =15 dB For connectorch

- WARNING
Bo noi Jool inte a {iker-optic comnecior whike the
cable is connected to an FOTDR. Laser fight may
viling datnage bo eves.

MNOTE
it is imporzant to perforoe the FOTDR measurement
from ench end of both fibers thet makc sp the Gink.
This assures that & briken Tiber ai the Firend of the
link is notl wiissed (mistaken for the end of the fiber).

AALY Equipment Setup - Use the Photedyne 5300 FOTDR and an cscifioscope {of an equaivaicnt
FOTPE ) Follow the dievetions given in the eqoipment manual for seep and s

NOTE
He sure that alf equipment bs disconnected fram the
fiher-optic fink prive 1o mensuriog the lnk.
When wsing 1 Phorodvne 3500 FOTDR, stlect the Talfowing seitings
#  PLLSE WIDTH:

- s (5ur dengrhs bess than FOG m 328§
1800 s {For kengihs preater than [O0 n [225 £i])

* UNITSIN METERS? = Yes
s CDREINDER = 147

A3



| D)

Cable Measuremvenl -

Cosnect the ascilloszope 1o the Photodyae 3500 FOTDR o5 follows,

g, TRIGGER-AOUT from FOTDR w TRIGGER-EN of osvilimonpe

b, LOG-BLT fram F{}Tlmlia osciiloscope npug with 2 50 [ terminaior in thd samie line
Measure 2ach [ber separately Lok for abnormalinies (n the siope of the cetilocoppe resdou

{see Fipurs A-1) Compare the mciloscope information with the redundam ioformatean dis-
pleved by the Photsiyae 5500 FOTDR unil.

COMNMESTLIR

BEGIM KNG i
OF FIECH ERD OF
1 I FiEER
1
¢
L

windd § ol

: 1
0.7 AR LTES

~2 4 Ad " — ——— ot —

! i i H
- _; -l——-.l-—- e :— e ‘i |
. |
ECO METERS baom
l B METERS
H .k
MGG

Figure A-1  Typical FOTDR Trace Showing
a Conpesior

Merasure the lenpih of each chatnsl of the Gher-upUc bok in accordance to the prodedure.
outiingd in the FOTDR mangsi. The fmk ienpth moast oor sxoeed (00 mo3281 i

Mrazure the atenuaton of each chennai of the {iber<cptic link. The atwesvation for cach fiber
shocid be lews than 6 8 per km, Fotel foss including splhices, connaciors, and cabie autensaoon
must ke jess than 10 dB



o

The atlefeation is the distance between ¢he upper poruon of the gdope to The Tower parion of
ke slope (refer to Figure A-11

L
v

MNote Uie conmecior ioses, Indeidun connestons shoul? not have more than 1.3 8B of bow {san
Fipure 4.3}

& Mo s ihreough cable splices, Individua! sphoes should ns! bave more than 0.5 0B of Jass isee
Figuee A-2)

CHRNESTOR
BEIM RN i

aOF F:?EH ENT O

e [ —

A0C METERE e
HETERS !

——

Ly Sl

Figere A-2 Typical FOTDR Trace Showing o Spice
gid Cosnector

AS POSSIBLE PROBEEEM SOURCES
B lesses recorded exeeed 10 0B, check the fodfowing.
*  Verifv al! ponmectors and oonneciions.
¥ Make sure that the conmecitr eods are chean before remating

*  Kemove goy stress bends found in the cebie.



1 the aleenaarion remaing greafer than B0 dB. the Fheraptv fnk wenod be cerifizd The fastaler (ar
customer should be iaformed of the problem. Appropriate fepaics of modificanoms must be complezd
and the link retesied before it can be cerified,

Ab RECOEDIMNG THE RESLLTE . . _ ) _
Omce all the messurements huve beep made, be sure 12 revors the resudes in the _m:twnn.-.']: St gu_;ﬂr.-_ I
preferrad thar 1he recorded resalts be placed nees the Gber-opic conpectors if pomible. The Modiowing must
be recondad.

Installet™s company name and address,
Instutler’s masw

Dase of sestification

Adtenuaton of each fiper

Lenpth of Lok measired by the FOTDR
MNeme ol the persomis) recording data
Eauipmenl wsed fo cortify the link

® % F P & F R

15" 2 steip graph recordizg is 1aken, §n should be included with the above records,

-’
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