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1348 Coaxial Cable to AUL Delay Cherscteristics, The MAU receiver Himing and delays
deseribed below shall not be excoeded or traded off againgt any other delays in the system.

11.3.4.5.1 Received BF to Civeuit DI Delay. When there is no collision in progress, the delay from
the end of the SFI) in the received RF data aignal at the cosxial cable interface to the end of the SFD on
Circuil D1, shall be & masimum of 75 Wt times (see Fig 11-18). The minimum is not specified, nor is the
delay speeified at other lovations in the packet. The end of the BFD in the received BF data signal (ot the
eoaxial enble interface) is deflned as the tme at whidh the envelope of the carvier would pass through the
midpoing if the first bit following the SFD was 5 zeve and the serambler disabled.

CHRCUIT ¥ gk

P y
BT + Jud
FRY

cRbre
JACTRE BHLY 050 THAMSSETTIS S

MOTED: | THAES N EBnE _ )
2. W s SUMHER OF PREARELE 9T OF LIRCET 00
Fig 1113

Mo Collision Thmiog Disgram (Coss to AUD

11.8.4.5.9 Recotved BF to U BE Output snd Cirendt CI Dalay. 1o the event that & collision is
detected vin the bit-by-bit comparison, the delay from the end of Hie hit fn which the collision wag detected,
a8 vepresinted by the BE signel, lo the 50% peint an the rising edge of the wilison enforcement signal
shall not exceed 34 bit times. The delay from the same point o the fvst transition of Cireuit O shall not
exeeed 27 bit times, Cirewit O sliadl coase activiby no more than 31 bit times after setivity on the BF inter-
fave (in both data ehanne! and eolfision enforeement chunnel) conses. See Fig 11-14 and Fig 1115

11.2.4.5.8 Collision Enfercement to Cireuit O Delay. In the event of a collision enforcement by
another MAU, the delay from the 50% point on the rising edge of the RF collision enforcament eignul to the
firnt transition of Clreuit U shall be noe more than 31 bit thimes. Cirewit CI shall be active ®r a minimum of
6 bit times and shall become bactive within 31 bit times of the cessation of activity on the RF counxial cable
interface, as shown in Fig 11-15.

11.34.5.4 Receive Data to SQE Test Delay, If & collision enforcement signal ix received after the
ced_window wignsl becomes inactive (ses (8 in 1L.2.3.9), or if the MAU has transmitted an SQF Test
poguence, the MAU s to interpret the collidon enforcement signal as an SQE Test signall If the SQB Test
Huquence 5 dorrectly detectad fihat is, the test passen), then the deluy fros the last trangition of Cireult DI
ta the first tranaition of Cireult CI shall be ot loast 6 but not more thas 18 bit tmes. Clrowit CF shall
remain nedive for 104 5 bit times. Only the tramomitting MAU shall assert its Cirewdt O as a result of nuc
sossful completion of the SGFE Test soquense.
If o collision enforcement signal {s received before the ced window aignal becomes fnastive, the MAU
shall intevprot it ag & collision enforoement and the tning of 11.8.4.8.9 shall apply.
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tha cable symtan. [ i nover less than the tranwmitier delay plus the postamble length plux the toe

mmwmwmammmm Bee Fig 11-18 for the tming relationshis whon the
wable bag zore longth,

When the MAU b tranmmitting s shocs paokot Cose than 576 bits), the thedng B Chrewit OF during the

B8 Toet seqeence shall be the sume 28 # s for sormal length packets. I the MAY transmits u shord

packet (ese {hae 574 bita} that encounters 8 collision and ¥ the SQE Test sesuence has pel boon
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transmizted when (e onllision Is devectod by the STALT, thes the Honng for Clronit ©F shall be the sume a8
sty any novmal collish

1347 letorpacket Gap Hequirement The MAU shall be able snd ready to ranemic data pro-
sentad Lo 18 by the DTE ue loter than 80 bit tmes after the 1agt B8 ol 2 reveived packel was srosenbed by
shie MAT ab e ALTL

SIRGET D e §
HIREAMEGLE :S?‘ﬁ! GaTR
{1
SV
s
PREASELE Sﬁ*»l Bhia
14
83
HAK
s R

HE VRN OB

Pig 1136
Thmbng et AUT for Zove Lengih Conx

.5.4.8 Bt Breor Baie, The MAU shall have » Bif Brror Rate (BER) ax measuzed a8 the ST lower
than oae errer in 0% in s Troredength cone” tost wnvirenment (hat 85, 2 osaxdel aable conneetion
sulficiently short o bave vegligbde delay and fransodiswon impaiomentsh 1 shall have this BER &
whecive signal lovels in the range specified in 118008 and in the preseie of w883 dBmV roe’14 Mz
white (ausaizn nolse. This represenits & 26.2 4B oizral-benoise rodis for the speafed minlmom signal
Tevel, -8 dBrV orns, For the swme BER lo o Ssedeny”™ cnvironment {us sppossd o revedengih coun), a 28 48
siganl fo-nolse radin v vequived.

The MAU shall meet the BER requiremonts specified sbove swhen recelving strings of up o 33 consecn
sy whonBeal bt

ILES Reliahility Component fatlures within the MAY clectrenios vhauld not Impede wonunmioation
sang other MALs on the broadband cosxial cable. Connecters and other passive eomponents comyprising
the means of emneeting the MAL b the eomxial cable shall be designed to minimize €he probabiliby of botal
nebwork faliore, The MAU shall be designed ts provide ao MTRE of f Jeast 1 500 000 Bowes without cause
g commenieation Sailure smoeng cthor stations altsched o the brondband local notwork medivm,

14 Byatons Conslderations

A Dielay Hudget and Network Dinmeter, The deluy budset for the broadband BAL and rest of
the Physical Layer i tabulated in Table 11 41 This table includes aliveations for frunk cables (The baek
bone cables in the systom), devp subles (o kosth of 25 m is sssumeds, efe. The veloaiiies of propagaiion
assumed are neluded in the talble; uss of other Sypes of vables will alter the system dismeter acoerdingly.
The trnes of cobles, including the miz of deopand trusk cable longthe, can be sltered ae low o the sl
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ERONTRG 88028 1 103 . ;
ANSHIERR Be 5043, 1560 Bditen FOAL AND METRGPOLITAN A HRA NETWHRRS

ammg&%am dalay from the most distant MAL bo the headend doeg not sxeeed 743 bit times. The total defay
Budiet of B78 bt Hines ncludes allowancs for the preamble and SFD 64 Blis),

“Tabide 11.4-1 tabulntes delay sllocations for o duaicable system with no headond delay In teanslated sin.
glo-cable systems, the headend trandiator delay wduces the muimam trunk cable distance by DA x
OV, where I¥ ds the deliy In nusescconds, and OV Iy the coble valoolty fn nanoseoands por meten. For
383 nfm veloeity trank cable, this reduction is (Delay (na) F7.66] m.

) _ Fable B4
Brosdbaed DusiCable Svetoms-Phvsical Layver Delay Huadges
) Mnxinsun
Tislay Blement Allewed Value
:(ﬁ%i&!‘?
TR atares ter pastoouid Brwt b e
it bit from DT at ALY B
AAT Cable 50 moab B s S8
Tt DO 40 T RE Ol 44,00
T Drops Cable (25 1w ot .97 osfm) 108
Ty Fronh Coble UB5B w80 583 nefm) GR.68
B Trook Caldy (95 5000 427 e}, EREG
Tooe Do Cable (85wt £87 aedng A0
el ol Bt Camparieos (last it of aoares addees) Eeh o]
Hex B te Colliston Heforcamont BF Out (rom BR b0 Sk s Sond io b 3400
aveor £ vollialon nrforenant ut)
T Divap Cable (25 m ol 487 ashs) L
T Tk Cabile (1500 w o 380 avin} $8.08
i Trink Cable (1800 1 o) 358 agfnd 8.0
Ha Dvop Cable (35 m ab 427 nufmd L0
Fur Gallision Enforowment v Clioei 81 FLO
SR Cabie (50 m out £.10 nedm) i¥i] e
YR Detects Collinion Prouvnss B
TR dams Uhansel Bk
Flkowemnee S o, Splitiers, Asepiiders, et Margin S84
el ' [

42 MAY Opersiion with Packets Shorter than 512 Bis, The MAL transmits an SQE Test
sequence onto the RY mediun after every transmitted packal. ¥ the frame plus presmble and SED i less
then the cod window in length, & vecetvimgy MAU cannob distiugudel the SGE Teet slpnal from o oollision
enforosment signal due to n collision. Therefore, vperntion of the MAU with dats frames sborter than
512 bits may cause all other receliving MAUS to so0 a collizion. The transuittiog MAU, bowsver, recognizes
the BOE Test beosuse that MAU was the one thet travemitted the tese. An MAL tranpsittng o short
packed that encountors o sollislen con digtinguish the resulting collision enfiweement frotm an SQE Test sig-
nal by the et thet the transrsitting MALY will net have tranmmitted the SOE Tost sequense unloss the
packet i shovter o the round bip delay on the cable pland. Tn the Bty etancs, the teaanemilting MAU
may not detect o callinton enfarcament,

1.5 Charscteristics of the Conxial Cable System. The cable xystars upon which the hroadbad MAD
epewstos shall mest the follwing aloctrival snd mechanicsl reyunirement,

itk Blecivioal Eﬁe&gﬂiﬁ'ﬁmﬁg&n The olectrival mqmmm&s of the cable system ave lsted in Table
11.5-1. Each parameter i applicable over the frégueancy range % be used by the broadband MAUL
Adiacent channsl sipstad Tovels shall be consistont with the requirsments ol 11.3 014
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THORC BRI

SIRMAAE ANEFIBEEE S 2028, 1863 Blitken
Table 1Lt
Cabie Syetem Hleotrionl Beguirements
Tnpudares Y
Heturn Loss T4 pain
Teansmit Lavel 8 APV 22 38
Hestaive Laval +8 BV a1 35
Waimant Boosiva Nolse Lawel B0 AV B8
Leaws Varfution™ {pay 18 Mk bard} E4B min, 52 dB maz

Trnih Loss thetwean any ran ﬂmﬁ. part und pespive B4R i B AR may
perrt, Inglopding e w_iwmhm,

Uyon Delay Yarlation

—sponnd data catar T nallD S max

e 18 pHz band e AT

= Dot inchding hisdnd.

182 Mechanien! Regotrements, The connection of the cable system 1o the broadbend MAT ds via a
standared Foseriss serewson male conneclor. Par the dusl-eable ouse, two such consectors are roquiveds ane
fur transmit and the other for receive. .

LS Delpy Baguiremends. The masizann length of the cable system s consteained by the allowshle
wonnd trip delay - from the ferthest transnmitting MAL to the fm?imt veceiving Mall, Table 11.4-1 allows
140 bit e ronnd trip delay inthe cable aysteny. ¥or trumnk cnble propagation velscity of 3 B3 pafen, Hug
slows $800 wm of Drunk cable fround fdp 1500 m from the Farihest peint 4o the headen % and 95 moof
427 nwfen velocity drop cable st ench MALL In wddition, 50 wof AU cable 13 aliowed on etmi: BEALE there-
fire sxmawmg, i this onwe, wmaxmum ¢f 3750 m IYPE to DYE separatisn, These lengths will b difforent if
eatiles of differsnt propagation velooity are used. This i sceepiabde s long as the mavinum d@ia’s‘r ig nod
excendead,

For single-cable syatoms, the maxinmum delay of 140 bit times includes the dday through the headend,
The maximinn cable ystem length must be reduced approprintely, as described in 1140,
il.ﬁ"ﬁ‘rmmnw.iﬁmﬁﬁamr Requirements for the BingleCeble Version

AT Elestvical Reguivoments, The headend Bequency translator performance iy bcluded in the
cabile gyatem characterindios ypecified in LLE except as defined in Tuble 1081

Tabie 1161
Frequency Transiator Heguivements

Gremep Dielay ?.; zsaa"l;m
it diks wrrvier Segueey 50 nwfl Mz mas
""" between dabn carrier ond 5',?3; sombew Fracpuenay S0 g bk,

Applituds Yariation thom § 88 below e bapus 2008 su
dhita churier equeney 1o 1 Mk abowe the O
eewber Frapuenoy)

Transhation Froquarsy ooy Bable 11,544

Fhe freguonny tronslator contribuior fo total cable systom delay srud shodl be lubelod by the vendor with
s dnpubto-output delay (n the band of operstion. The effect on network langik then be wmpuied por
EL % B
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TRVTRCE 85003 . 1508
ANSPIERE Sid 802,50, 1993 Editen LOUMAL AND METROPOLITAN SREA NETWGRRES:

11.8.2 Mechanios! Regairemaniy, The input and outpot mechanical inforfzes shall be 75 O fomale B
zeries conxial connectors. The cpnneetion to the breadand medivm shall be thvegh g coaal cable with o
mnting mule Fearies connectar

ILY Environmental Specificaiicns

171 Safety Regquivements. This subsection sets forth a nwmber of zeconsuendations and guidelines
wolated to ssfety coneerns. This lat s peither complete nor doos 1 addrosg a1l posaible safety issues. The
designer i vyged o conznit the rolovant lowml, netional, snd intornational safly reguistions o nxeure
complianes with the appropriste standards,

Lotal ares uobwork pable sveterma, g dogeribed In thin settion, are subiect t0 at lonat Tour dlvoct slectrival
sadoty huzards during their wse, and designars of eomnecting equipment shauld be aware of those hazards.
The hazards are as follows:

{1} Direet contaet between Jocal network comaponents and powsr ox Hghting cirevits

{2} Stubocharge bulldup on oeal network eables and camponenis

(3 High-energy transients conpled anto the loes! network esbling system

{4} Potential differancns bebween salily grounds to which various nebwark vomponests are connected

These electrival safoty hazards, to which all similsr cobling sywlerns sre wobiject, should be alleviated for
aloeal network o perform properiy In addition to provisians for properly handling these faulis {n an apex.
ational system, special measures shall be Laken to envure that the intended safety features ave not negated
when atftaching or dafaehing eguipmarit frorn the local aren network medium of an existing nebwork.

Round installstion practics, as defined in applienrble national and local codes snd regulstions, shall be
fllowed in every instasos B which such practice is applicable,

11.7.2 Blectromagnetiic Environment
E.7.2.1 Suscoptibility Lovels. Sommes of interfervnes from the envirenmant include electromagnetiv
feldy, electrortutic dischiargs, brangont voltages bebween enrth oonmechians, efe.
The physical MAYU bardware shall meet ity specifications when aperating o an axmbisnt plane wave field
of?

1) 2 VAn from 10 kHz through 30 MHs
€23 5 Vem frorm 30 My through 1 OH:

MATs meeting this sextivn ghould provide adequate RF groved reburn o satisfe e BEMO spectfioation,

11,742 Emission Levels. Fhe physical MAU hardware shall comply with the applicable nutionsl snd
iocxl reguiations Br emission levels,

1L7.8 Temperature and Humidity. The MAU and asvoviated eable svstens are sxpectod 1o aperate over
a ressunzble rangs of environmentsl conditions related to temperature, humidity, and physics® hendling

suh 29 shock and vibratien. Specfic veguirements and values for these parsmeters arve considered to be
beyend the seope of this standard.
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TROARC B80E-2 1980
CHBAA ANBUIEEE S03809.3, 1998 ¥ditien

1% Physical Signaling, Medium Attachment, snd Baseband
Medivm Specifications, Type 1BARKS

123 Introduciion

batd Oeevview. 1BASES is a1 Mbé COMAD network based on tvisted paie swising. Bagh IPPE {Dats
Termingl Equipment) is starconnected to n shared hub through twe pairs thet function a8 transmit and
receive channals. Hubs ean be eﬁ;smgiad and EFTEs cun be conpocind o any bab, Packete transmitted by o
IYIE zeo propagated by the hub to 2 higherdovel hule i one oxdste; ofherwise the hub broadessts the packet
bagk down 2o all TR and lowerdevel hubs, Packels received by a hob from o higherdevel hub are refrans.
mitied o sl aached ¥Es sud lower-level hmbs. If fwo or more DTEs or lower-level hubs fransmit cen-
currently, the bub gencratos & ooflishn-provouce signal that the IYIEs dotort s & collision, Pubs bebween a
fransmitiing DTE and the header (highest lovel) hub propagate daia or the collisivnpresence stonal o the
header hub; this hub in turn broedeants the pucket or collision signal {o 2l DTEs 20d Jowendovel hubs,

12438 &’%}pw The IBASES specifieation bullds upen the fivsd six majer switions of $s standasd: the
remmmining nisisr ssofions todher than this ens, of w:;m} e peab a:}yl& ¢o 1BASES, That i, the BMedia
Acvess Centeol (MAC) and Physical Bignaling EPEAY Borvioes Bped ifirations are weod i common with the
siber Baplementations of this standard, bud the Physlcal Medinm Altachment (PMA) siblnyer trungmis
won medbon, and hub funeclions S Type IBASES sre sperified in this sevbien. The relationship of the
SBASES specificstion to the O8] Reforence Model and the [RER 302.3 CSMACT LAN Modsl is abows in

B 123,
1218 Pefinitions

bt coll. The tae inberval nged for the bransmdssion of s single data (CD0 or ORI oy condeol (01 o OV
syrmshol,

bit rate (BR). The rabe of data throughput on the medivm (s W or Hy, whichever i more sppropriato to
the context), See 12.3.24.1,

bt bme (BT The derating of transmisgion) of one bit svnbsd et onll (VBR), See 3058 841
enrrior sense. Tu o local srea notwork, an oopoing setivity of & deta station o detoct whether another sti-
thant i Trangesitting. Note thad the sipnal provided by the PLE to the PRMA sublayer indleatos that ens o

more ITEs ave gurrently transmittiug.

Clocked Diata One (U A Manchester oncaded dods 1.7 A CD is encoded an 8 LO for the first half of
e bit ool and o W1 for the soomnd hadf of the bit eoll.

Clocked Data Zero (U4 & Manchester encoded data 0" A UDS i encaded 2 2 M for the fest half of
e it ool and & LO for the second hall ol the bt el

Clocked Violation HY (OVHE A symbol that deliberately vislstes Mandhester sncoding rules, used a5
part af the Collisien Prescnce signal. A CVH is oncoded as a transdtion Frows 10t B gt the begtaning of
the bit coll, B for thie entire bit cell, and & transition from HY to LO at the and of the Bit coll,

Clocked Vielstion LO (CVL) A symbol Shat dediborately viclates Manchestor encoding wulas, uded ag
pars of the Collision Presence signal. & OVL i encoded a2 transitian fran HI $6 1O of the beginning of
the it esil, LO for the entire hik coll, and a transition from LA fo 51 ot the ond of the Bis ol

eollision. A wrdition that rosolts Trowm oncusen? trdusmissions on the phivaiont sedinm.
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Fig 121
1BASES Relationship to the 180 Open Systems Intervannesiion (O8I
Reference Modsl and the IREX 023 CSMANCD LAN Model

Calliston Presence (CP). The nonManchester sipnsl genarated by hubs 6 report collisions and some
drror conditions. See 12.32.4.8 for details.

hmiar&u!a(l!_ﬂ) mm&mﬁ m;mmmﬁﬁmmmmmmhmm

s DVTHS. Hobs porform fhe besle functions of resbaring
o and sotification, and dgnal brosdenst to lower-bovel Bube

mMmmmmﬁmmmzm
and D Be

mm A mignal condithon where Bio Erankition octurs on the transmisslon Hse. 18w ased $o define the
en packets. See 1888 4.4 for Sutaile.

fiate hub (UHD. A bab that sesuphes any lovel befow the header hub b s hiersrchy of hubs. See
xm 1 for details.
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) ISIEC 440831 1092
CAMACD ANSUTEES S¢d 8023, 1998 Editiaa

Jabber Punetion. A mechanion for contrailicg almarmaliy long transunssions.
special link (S8L). & iransmiscion system that replaces the normal medium. See 12.8 for details,
12.1.4 General Churnctoristios. Type 1BASES has the following general charselaristios:

(B T Mb/a signaling rete, Manchester encoded

(2 Teisted paiv wiving

{4 Pointtoe-paint intevesanection of DTEs to hobs, with one bwisted palr cerving as the upward Huk,
the ather ge the downsvard link

4l Data pairs can cormist in the same teleplione wable hundles o veice pairg

(3 When @ hub recelves shnals from a ITE or lowerdevel huby, it propagates theam to 2 higherJevel
Tnih 8 one existy obherwize, the bab broadeunts the signals baek dews to the ITEs sagd lowepdavol
huba

(8} When a hub veceives slgpals concarrently from two or more I¥TE: o lewer-devel bubs, i generatos o
unique collision uresence sigual, und distributey it s in (8 abuve

(7} DTE-to-hud and hob-tobub interfaces ave ¢ledhrically isvlated ab both ends

B Upio fve hub lovels zre alléwad

(9} Hubs serve as repeaters _

(10} Maximum DTE-to-hub ard hebto-hub distancs ie approsimaiely 350 m for telephone wiring {cable-
tvoe dependent see 1273

(1D Hpecial links may be uzed to extend some DTE<o-hub ar hubta-hub distances s 4 k.

14,15 Compatibilify, Thix specifeation ealls ont ang prineipal compatibility interfome. ramely PMAfo-
Mediund. It is intendsd thet gifferent buplementations of DTEs and hubs ba able %o mtercperate in
1BASES networks,

12.1.8 Objectiven of Type LBASES Bpecification

{5 Provide for wesost networks, as related to both eguipment and eabling _

{2 Make # possible to use telephonedype buildbng wiring, wnd in parifculor spare wirlng when
availabile '

) Provide for essy insteliability, reconfigurebilivy, and gervies

4 Brsvrs intorconnectabllity of independontly developed DTEs and habs

By Ensure furness of DTE access _

{8) Provide a commenivation channoel with & resultant mean bit ereor rate, ui the physieal layer servise
faverface, of less thew onet park tn 108 {or the order of ana park in 102 at the lnk Jevel)

12.3 Arebitecture

1221 Major Concepts, Type 1BARES is a 1 Mive CEMA/CD network. DTEs are connsciad 4 hobs (and
bubs to other Tiubs) by peind-te-point wiving, resyiting i a star tupslogy network. Bads traaemissiong are
Manchester ensoded.

An elementary vonfiguration iz Hlusdvated in Fig 12-2, Bn this {nstance, each DTE is connectod to tho heb
via separave trasamit sad receive chanpels (normally two twicted pairs} The beb serves as the paint of
concentration and performs twe susjor functions: signsl regensrationfretiming (repeating) and eollision
detective, When only one IFTE tronamits, the hub repeats the sigmels, compensaiing for amplitude and
phsse digtortion, and broadeasts o all DTEs. When a hub detecis twe or more OTEs fransmitting eonsur-
rently, the hul gensrates a vaiguc Callision Prescnee (CP) signal, which it broadeasts instead of tho vrigi-
nally transmitted gipnals. The hub couthives to send UP until it reveives (DI from all lowerdevel DTEs,
CP nas the property thet it can be detected by DTEn a0 a Manehesior code violation,

The taterconnection arshitecture does pot dreply ooy ik, typieal, or masimue sumber of DTEs o
b eonnectod to g given hob; this i an implementation or metallation detail

Uip to fve lovels of hubs may be shircaded. A twoslevel sondiguration s ilustrated lo Fig 133, with a head-
or bub (EIH) and intevemedinte habe 00, Thore can be a number of THa; there must be vay and ondy one HH
Eavh DTE or TH i conneetat tha hab vis separate fansmit and receive channels (normally twe bwistad
paira), Ar I propagatox signals Som it DTEs towarnd the D i cends OF towned the HE in the svent of
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Page 209


JW15785
Sticky Note
None set by JW15785

JW15785
Sticky Note
MigrationNone set by JW15785

JW15785
Sticky Note
Unmarked set by JW15785

JW15785
Sticky Note
None set by JW15785

JW15785
Sticky Note
MigrationNone set by JW15785

JW15785
Sticky Note
Unmarked set by JW15785

JW15785
Sticky Note
None set by JW15785

JW15785
Sticky Note
MigrationNone set by JW15785

JW15785
Sticky Note
Unmarked set by JW15785

JW15785
Sticky Note
None set by JW15785

JW15785
Sticky Note
MigrationNone set by JW15785

JW15785
Sticky Note
Unmarked set by JW15785

JW15785
Sticky Note
None set by JW15785

JW15785
Sticky Note
MigrationNone set by JW15785

JW15785
Sticky Note
Unmarked set by JW15785


EROMAEL B33 ; 1989 y
ANBVERE Dul 823, 1959 Baiion LOGAL ARD METHOPOLITAN AHIEA NETWORKS:

Hingle Hub Network
WHADE T WL
/ o .
BETEREE TAATE NTERMETHEATE
= OFEs
OEs
Flg 14
Network with Two Levels of Hubs

& eollsion. The HE repents ibe signals i recelves Srors DTEs or THs back dows: te o DTEs and [He. The
!ﬁﬁmmﬂ?éwﬁmmﬁwwm%MNW The 1Hs repent the agnnls recoived from
L J1FE, and brondoast winpetind DTHY possbvere. Hubs do not ditinguich whether lnpat signals
m%upwmﬁw&m&wm mwiﬁwm&%ﬂnﬁﬁgﬁaméﬁﬁﬁém the bub repesis
Q:Emmw ragandioss of Hs seuree; i mere than vee s active, & generstes OF.

aafiguration involving four hub levels and u epecial link is ilustrated m Fig 224 In this sxample, ons
iﬁmaméfmummmﬂmg {one menection upwisnd and ene connertion downwied), Other Ehan having
one listh it und one Hak out, repeatess sre denticad to other hubs. Special Hiki ase seonactions, ;mesﬁz?y
cantalning active dovices, that are used for situatisns vequiring exire propagution delay or pesial transmis-
sion wetdin,
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SRt & w0 W da s 4 CERD o 300
<t First part o 1DL

TEALE SUenon. The «allesess delimitor provides an shservation windew for an vnpesified peried of
tﬁmﬁ &mﬁx&gw&éﬁh ne tranaitions accur. The minkmus duration of <tds Silowed by «allesosr i the
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18O 85033 © 1693 _
ANSUTTRE S0d 862,45, 1588 Rbition LOCAL AND HETROPGLYTAN AREA NETWORKS:

14222 Preamble, Tho <preambler delimiter beging a packet bransusission and provides 5 signal for
receiver synchoonization The sigasi shall be an alternating pattern of CD1 and DO, This patiern shall be
transmitied by the IYTE ©r & minimum of 36 bit times at the beginning of each packet. The last bit of the
preamble (hat is, the Snal bt of mreamble before the sart of-frame delimsiler) shall be 2 DO,

The I¥FE is required to suppiy at least 56 bits of preamble in order te sutisfy system requiraments. Systom
campenants consurre preambio bits In order to perform their functions. The number of preamble bits
sourced ensures an adegusie number of bits are pravided to each system companeat t¢ correctly fmplement
it funetion.

12.2.5.9 Btavt-of-Frame Delfmdier. The <fids indiestes the starl of o fame, and follows the
nrsarmble,

B2.2.8.4 Dinbe. The «datas na ansmission shall be in multiples of eight (8) sncoded data bits (CD0s
and OT¥ish,

122858 End-of- Transmission Delimiten Tha <oldy indivates the end of & transmizsion and gerves
o furne off the transmitter. The signal shall be the first part of an TOL.

12,8 DTE Physical Sigunaling (PLS) Specification

128,31 Overview. This section defines logical characteristics of the DTE PLE sublaver for IBARES. The
redationship of this gpecifcation €0 the entire standard i3 shown s Fig 12-5. The sublayer and its relation-
ship to the MAU and PMA seblavers are desorthed in an abstract way and do net imply any particular
implementation.

12.8.1.1 Sumnary of Major Concepia

(1} There are twe channels betwoon the PLY nad PMA sublayers. Gutpnt duta are passed through the
sulpal chaonnd and input data and control (LP) are pussed through the inpat dhannel.

@) Hach divection of date fransfer through the PLE operates indopeadently and simaltanssusly (that
is, the PLS i full duplex).

12.8.12 Application Perspective. The DTE PLS sublayer performs the fallowing funchions:

(0 BEocodes QUTPIIT UNIR from the MAC seblayer into a Manchester encoded wavetoem that it
gends to the PRMA sublaver oufput dreouis

(3 Deeodes a Manchester suoaded waveform frem the PRA sublayer inpet cirendt inde INVUT_UNITH,
CARRIER STATUS, sad SHINAL_STATUS

12.8.2 Functional Specification. This section provides a detailed madel for the OTE PLS sublayer.
Many of the terme used in this section gre specific to the interface belween this sublayer and the MAC
sublayer. These terms ave defined in the servics specification for the PLE sublayer (e .34

12.8.2.1 PLS.PMA Interface. The PLS and PMA communicate by means of the following messages:

nulput Crotpws mformation PLS
output, sdle Nuo data to be sutput PLE
ingud Inpul infarmation FMA
inpud idle Mo input infermation PMA

123208 ontprst Wessage, The PLE sublayer sends an oufput message to the PMA sublayer when

the PLS subluyer receives an QGUTPUT _UNEY from the MAC sublayver
The physieal realization of the vutpur message 18 5 CDG or & UDL sent by the PLE to the PMA. The PLS
sends @ CDU If the QUTPUT _UNIT I8 5 ZERC or o CD1 i the QUTPUT UNIT 5 ONE, This message is
tme~coded, That is, onee this wessage bas been sent, the function 2 not complosed untll ene bit thne later.
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The onfosd message cannet be went again vt Uie bit cell being sent as o resplt of sondivg the weviens

ougsnt *‘g*maﬁgvp i complets
128202 outont fdle Message. The PLS sublayer sonds an owipud_idlk soovaage 1o the PMA aub.
fagwr at all times whoen the MAC sublayer s not in the process of trangferring sm?;r.;i'd:ﬁa gevogs the MaC
% oo Jonger send (and the Sosh QUTPUT UNTT &5 sont asig s the
ﬁﬁ-mg@; when the first QUTPUT_UNIT of & puckel is rewived fiom the "ﬁfx{ 3 mz.a.:,asrﬁr Tha cubr

Ty
o ihe MAL soblayen

oA i nterface. The szl fdle massey
sasiniet Ty
puiidie message s again sent to the PMA when DaTa COMPLETE is recoived fo
The physical renlization ef the oudme!_sdls message is 1D sent by the PLE te the PMA,
128243 rng.emf Messnge. The PMA & ublayer sends an fepud 'ﬁm&sﬁe fio the PLE sublayer when the
PRMA bas veceived a BE o tho mediom and is meepaved to bransfor this Bl fethe PLE.
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SRR BH0RE L 398
ANSILEES Sud 3005, 1000 Hedition LOCAL AND METROPOLITAN ARES NETWORKS

Fhe pivysioal reailuution of the Inpul message ennsisty of dute wokts, U0, CD, CVL, er CVH, derived
froms the meoming date sdream. T ambiguity sxiste due 0 excossive nolse or flter, the PMA may send un
arbitrary cerbination of these,

128214 fnpned fdle Wossage The PMA sublayer sonds an dnput idle message 1o the PLE sub
Tayor when the FMA sublayer does net hﬁm* date to send fo the PLE sublaver Floe condifon exigte when
carrier 19 loot or TOL & roceived,

12322 PESMALD Interface, The PLE and MAC sommnsdeste by seans of the fullowing messapes:

ITPLRT PN Data senttothe PMA AL
GUFTPUY BrATUS  Respouse te GUTPLN UNEY P
NP URIT Dt recadved Boon the PMA ?E.s&-
CARRIER STATUS  Indication of input activily PLE
SIGNAL STATUS fncisation of srrorine ervor condition BLE

IRRALI GUTFUT UNIT The MAD sublaywr sends the PLE seblayoy an OUTPLUT UNIT every
Hme the MAC sublayer has a bit to sond. Chico the MAC sublayer has sent sn QUTPUT UN 1 to the PLS
sublayer; # may not send snether OUTPUT UNIT until & bye received sn OUPPIIT STATUS mesage
fram the PLS sublayer. The QUTPUT_UNIT s a ONE if the MAC sublayer wants the PLE gam&yw B send
u O3 te the PIMA sublayer, & FRRCHT 8 OB0 s dostred, or s BATA COMPLETE o an 0 is dostead,

123280 OUTPUT STATUN, The PLE sublayer vonds the MAL sublayoran GUTPUT STATUR i
repsninge to evere DUTPUT UINIT ssceived by the PLE sublayer OUTPUT SPAPUS sond d¢ sn
CGUTPUT NEET when the PLS sublnver i ready o secept $he next CUTPUT ITNIT from the MAD sube
layer. (The purpose of OUMFPUT_STATUS is to syrohranize the MAC sublayer dats ontpud with the data
rate of the physionl madiam.)

32.8.2.2.8 INPUT UNET, The PLS sublayor sends the MAC sublayer an INPUT_UNTT every time
the PLE reccives an inpré message fron the PMA sablayer, The INDUT UNIT s & ONE i the PLS sub-
tayer receives g 0D Som the PMA gulblayer or g ZERO i the PLY sublayer rebaives a CIX from the PMA
sabdsyer. The INPUT UNIT may be oither ZERO ar ONE if the PL8 soblayer recaives & OVL or $VH from
the PMA zublayer

EE3.28.4 CARRIER STATOS, The PLS sublaver sends the MAC sublayer CARRIER ‘%‘Eﬁﬁlﬁ
whensver thorp #8 3 &,hmxgc i ssavier stetws, 33 defecied by the PMA. The PLE sublayer sen
CARKINR ON when i rocelves an bt message from the PMA and the previous CARRIER STATUS et
the PLE mhia_}sr sent Lo the MAC sublayer was CARRIER OFR The PLE sﬂhﬁayw sepde CARRIER OFF
when i} recoives an mﬁ;@mcﬁa message from the PMA sublayer, and the provices CARRIER _STATUS that
the PLS sublayor sent g the MAC sublayer was CARRIER_ON.

122225 BIGNAL _STATUS. The PLS sullayer sends the MAC sublayver BIGNAL STATUS when-
sver it defects the beginning or end of Colliston Presence. ‘The PLE sublayer sends SIGNAL ERROR when,
i vecobons Ly messrey OVL g £VH frama the PMA sublaper and the previous SIGNAL_STATUS the
PLS sublayer sert was NOUSIGNAL BRROR, The PLS sublaper sonds NO_SIGNAL BRROR whesn i
recelves an Inpad fdle message fram the PMA sublayer and the previous SIONAL ﬁ’i‘&'ﬁ‘&%“‘; {hat the FLE
sent o the MAC sublayer was STGNAL_ERROR. Toe PLE sheil send SIGNAL ERROR to the MAC sub-
Yaver when the Calliston Presence patters i detottod; # raay send BIGNAL ERBOR any thms it recsives

A dnpud medsage that s nelither D0 pe CDL

12523 PLS Punctions. The PLS sublaver funsions cwsist of four simulidacous and asynchronvus
funetiong, Thess fanctions are Ostput. Inpat, Errer Senss, and Csrrier Senge. AT of the fowr funetions ave
started immediately fallowing PowerOn. These ﬁzmﬁa{gm are depicted in he siste dlagrams shown in
Fig 19:8 dhwaugh Flg 12-9, vwalng the notation deseribed in 1,24
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IBVIEC 8R023 | 1988
CEMACD ANSIAEER Qi 503, 1998 Fdites

DA, DOMPLETE
Fig 128
DTE PLS Ouiput Foostion
248201 Siate Disgrees Vartablea. The vasiabies sand in the state disgrams and the corvespond-
ing dossriptions are the f&ﬁmw

{15 fnter Provess Flogs

Sleabdn BIONAL BRROR Used in the state disgrams snd funetions, IUs seed by the Tnpud Pane
tine to prevont Tafge collivlon detection by the Ervor Bonae Function dus
ing preamble steriug.

pretoctTimor Used by the Carrder Bense Function to tmplement the protection peried
deseribed in 125323 It is started by “start-protectTimer”
“protectTimer_done” & satisfiod when the timer hus sxpived,

124882 Output Fanction. The Output Fosekion transparenily performs the tuak of data transfer
from the MALC subluyer o the PMA subluyer. The stude dingram of Py 126 dopiete tha Outpul Pastion

123288 boput Punciion. The Inpul Poneties anspacaily porforms the task of data iransfer
from the PMA sublayer to the MAC sublayer The state diagrm of Fig 12-7 depicts the leput Funclios
uperation.

123284 Frror Semse Fopetion. The BErrar Sense Fonction performs the task of sending
SIGNAL STATUS o the MAC sublayer ot the begiondng and end of the Collision Pressnce pattorn. The
shate diagrem of Fig 12-8 depicin the Brror Sense Fonction speration,

L3208 Corrler Sense Funetion, The Carder Senve Funetion performa the task of sending
CARRIER STATUS to the MAC sublayer whenover the lnput becomes active or idle, as detected by the
PMA subluyer, The state disgram of Fig 12-8 deplote the Carvier Sense Fusction eperstion,
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_CARRIER OFF CARRIER OFF HOLD]
» CARBIER_OFF | UCT
= sigrdprotactTimer

provectTicear, done

“inpust... i
g, e
| CARRIER ON HOLD | | GARRERON |
UETT W canmigr, DN

Fig 12.9
DTE PLS Carrier Sense Function

A timor may be uzed by the Carrier Sense Function to implement the proleclion period described in
126.8.2.3. It is storted by “start-protectTimer” nod weserts “protectTimer dong” afier 0 to 30 g since
sterting,

12.32.4 Sigoal Envoding. Five distinet symboels can be trapemitled on the Muoe: CDO, €D, OVL,
CVH, and DL, OF these, VL and OVH are transmitted only as part of the collizion presence reparting
pattern CF,

12.8.2.4.1 Dats Fransmission Rate, The data tranamission rate (BR) e 1 Mbde £ 0.01%, A bt dima
(BT s therefors nominally 1 ue. '

12.3.8.4.8 Data Symbol Encoding, Manchostor puccding is used for the trangminsion af packets,
Manchoster encoding i 2 binsyy signaling mechaniom that combines deta and dodk into Bt cells. Hach bit
«oll s split inte two halves with the scoond half conbaining the binary inverse of the first half, g transition
always oecurs in the middle of ench bif ecll, During the firet half of the bit cell, the encoded sipnal i the log
ical coraplement of the bit valne holag encoded. Duriay the second half of the bit coll, the encoded sigmal is
the uncomplemenied value of the bil being encoded, Thus, a CDO is encoded az & bt cell in which the first
halfis HI and the sevond half is 1O, A CD1 s encoded as a bit cell in which the first haifis LO and the see-
and balf i HIL Examiples of Manchester waveforms are shown in Fig 12-19. The zere crossings of an ideal
Muanchester waveform seenr on procise half-bit-cell boundaries, The seve croseings of real wavelorms may
inelude timing jitier that causes devistion from these “idenlized 2er0 trossings”

12.3.24.8 Collision Presence Encoding. Twy signals, OV and OVH, that are tranamitted only a8
part of the callision presenee reporting pattern, CP, vislate the normal Manchester encoding rule roquiring
a transition in the middle of euch symbol. A CVH i encoded 8¢ a transition from LO to HI at the beginning
of the bit cell, HI for the entirg bit el and trangition from HI W LO af the end of the bit cell. ACVL i3
encodod 2k a bransiBion from Hl o L0 at the beginning of the bit call, LO for the entire bit cell, and tranad-
tian from LO te B at the end of the bit cell,

The Collision Presence reporting signal, CF, is 2 spevial sequence that differs from any legitimabe
Manchester-encoded signal. CF & encoded an o repeating sequence of 1 bit Hme 140, /2 b tiwe HI, 1 biE
tirae LAY, 1 hit time BT, 12 b thme 14D, and 1 bittime ¥ This may also be interprated ax ropetitions of the
five-pymbol sequence CVL, CDo, CIH, CDO, OVHL Should a transmittur'’s or revelver’s thming be shifted by
122 bit time, then the same sequenes will be Interpretable a3 repetitions of O, CVL, CVE, GV, CDO. In
sither case, the prevencs of nonBanchester symboly distinguishes the sequancs from data. Bxamples of
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CERMALTD
[2.3.8.4.4 Idie Line Encoding. The line candition TTIL is giss used as 3n éncoded xignal An 1DL

always storts with a Hl sigeal Tevel. Sinee TDL always sturts with 8 # zignsl an additiossl ramsition will
be added to the data stresww if the 148t bit sent was 2 zove. Thip transition cannot be confosed with clecked
data (01K or U131 sines the Dansition will cccur ot the start of a bit esll There will hano ransition inthe
middle of the hit cell, The HI signad lovel, o6 sent by a tranemitier, shall be maintined for 5 pyindmum of

& kit times
24 Hohb Bpecification

14,1 Overvisw, This gedtien deficss the logien] chamotariation of the bub ueed n THABEE. The wela.
tiership of this speeitieation to the vulive standard iz showa in Pig 1243

o HEE 023 CHMACT
REFERENCE MODEL  LAN BIODEL

§ i i

£ pHGMER E AR

i i i paveag 1

LAVERS
i (#344
SESSION FLOBKAL LINK
;i CONTROL
; MAL
= I MDA
TRANSPORT| ACCESS
i1 coNTROL _— .
N ey
I R s
3 ¥ S e e T e e e N Ay
rerwork ] 71 prvsion SRR . ST,
f | SIGNALNG O SR SN IS
;‘ 4 AN AR, |
k 2148
w14 PHYSICAL pORr [ i posr Lewen
R LI 1y WAE SN vhaa | T | Bk | BRA
S LATTROMMENT
wt - e
i MEQHUM PORT | | PORT UPPES
i DEORNDENT e WD | Ml
INTERRAE
CONMNECTION O
LTHER STATIONS OH
LOWER-LEVEL Husg ® "
COMECTION 0
FHEGUMER-LEVEL 1HUB
Figis3ia :
Hub Relationship 1o the 081 Belference Madel
end ihe IEEE 502.8 COMACT LAN Model

12411 Summary of ajor Concepia

A bub congigts of o Hob PLS sublager and o namber of instanees of the PMA sublayer,
One instanss of the PMA sublayer, the "upper PMA” provides & connsstian 1o s highordevel hub,

(1
R
Thip PMA fs notveguived for the hender huby,
(8} Hach of the remaining fuatancss of the FMA subloyey, caliod ¥pert PMAS” mrovides s connection o n

TYUE ar & dwerelovel hub,
221
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(45 The Hub PLS tranefors data in two directions: upward fram the port PlAs, fo the unper PMA and
dowrnward From the vpper PMA te the gort PRlAs.
# The upward and downward "sides” of the hub operate lndependeantly and shmwltuncovsly

12.4.1.2 AppHcation Pevspeotive. The hub s o ghysical Inyer entity that pevforms two functions:

(1} It cetpanemits incoming signals with amplitude and timing restored.
{2y 13 detecis collisfons between any bee or more pords snd veports kaowledge of the eolidon by trans
mitting s special colliston presency roperiing paitern.

1248 Hub Birocture, Exch bub is fmetionally divided inte two parts the upward side and the down.
ward side. The upward side is responsible for combining the transmisstons from DTHs and habs Jower in
the nebwork into o single tronsmission to e nexd Jovel up. The downward side b vesponsible for Gstzibut.
ing the sombined signal (which s wrunped arcuand from the vpward side of the header hub¥ to.aach of the
[¥8s and hubs below, Brcopt an specified in 19.4.3.58 and 12428, the tws sides function independently,

There s an vpward input channel and a mpzm&mg downward sulpet chaonel for each DYE o heb
immediately below the hub. Although there 18 ve electrical connection betwesn the twa lines, thoy do share
a connector and cahle (res 12.6 sad 12.7) and ave collectively known a3 o hub port. Bach port Is 2ecessed
theough an instanee of the PHA sublayer referred tnas & “pork PR

The sne sulpud charinal fom the upward wide azad the pae input channel 6 the dowpward aide of g hab
arg similarly saired and, for all but the header hab, are connected to & port of the next-higherdevel hub,
They are sccessed theough an instance of the PHMA sublaver referved 1o sa the “upver PMAS
ROTRA b thet fododen n bigb portesbiond be nelied st ruport b, even thetghat iy Bave aoexdes ack S the wppor FYA The

kbt conssseetion shewld never be dounted as s port, despite TmAER PoEOOTINE wsipe hevasvs i dous et e Bie sperifie Fetlnie
wmost of e PURARES hob peet ghven ahove,

12423 Upward $ide. The primany fonction of the upward side of o hmb i 0 propogate sgnals from

euch of ifs Inputs Lo 69 single output. 11 moere than ane inpul is active, then the Collision Presence sigmni

CF ig tranemiited insteed. In addition, the signels are retimed o restore the bronsifiens fo haifbit-time
boundarivs see 12.4.3.0.5 for the dotails of retiming,

124,28 Downward 8lde The primary function of the dowawaed side of # Bub is to repost signals
from e ane input to cach of ite outpais. In additisn, the signals are retimed to restore the bransitions to
halfbitdime boundaries; spe 12.4.3.2.5 for the delsiln of rotiming.

1248 Hub FLS Functional Specificntion, This section provides & detailed model for the Heb PLY
sublayer

12481 Bub PLE to PMA Intedface. The interfuce bobween the Hub PLE and the PMA & the same
a that apecifiod in 12.3.2.7 for use betwoen the DT PLS ad the PMA excent that the ouiput mossage
from the Fub PLE to the PMA i wsed i transmit VL and OVE in addition b CDO aad OB L

12.4.82 Hub PLE Punclioos. The Hob PLE sebigver funciions rousist of three asynchronens Bane-
tians. Those functions are Upward Teaasler, Jubber, and Dowroward Transfor. All thres fonciions arv
started Immediately following PowerOn; sn mﬁe;mw%m& enpy of the Jabber ﬁmcﬁm& 5 sharted for each
port PMA. These fonctions ave deplvted in the stale diagrams shows i Fig 1818 throagh Bg 12-18, using
tha netation describod in 181

1243381 Btate Ri&gmm %’m&;&m The veriables used in the stale disgrams sod the cormspond.
ing deveriptions ave the Bllowing

13 Port Pesignufors: Tnstances of the PMA soblaver are roferred @ by fndox, Mﬂ; informution is
obtained by replacing the X in the desived funciion with the index of the FMA of interest. Puvther.
mgre, PMAs may be velorenced by vovers] special desizrnaions ased o fndides:

X Genorie port PMA dewignator. When X is uzed in & stabe diagram ils velue
indieates the particolar instance of o generic funotion.

A%
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CEMARTY

UPPER
ALLPORTS

ALLENABLEDFORTSE

ONEPOWT

#ONEPORT

(2} Port Functions:
PORTY TestCondition)

@) Input Veotables:

INPUTXS

inpatil)

pratiation silernative

{4} Cuipns Yariehles:

outputiX}

gquiput_idleiX)

18) Inter Prucess Flags:

send_vallision

disable input(X)
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ANSVERE St 903,28, 1953 Bditios

Indicutes the upper PMA

Indicates that all port PMAs are io be considersd. Al port PM4s must mest
a test condition in order for that test to pass.

indicates that all part PMAs that are not disabled by the Jebber Punetion
are to be conmdercd. All such port PMAs must mest a test condition in ovdar
far that tasl o pass,

indioates that all port PMAs that are not dikabled by the Jabber Function
are o beoonsidered. One, but nob more than oue, such port PMA mugi meet
a ot eoschifion fnorder for that test to pass,

indicatex thet sll port PMas that are net digabled hy the Jabber Punction
gre o be cansidered. Two or more such port PMAx must moct a feat condi-
i jroowgler for that tost to pass,

Dofined by the PORT function on oxiting from the UPWARD IDLE state of
Fig 12-13. it Indicates which port PMA enused the exit from ihe UPWARD
LK siate.

Returns the index of a port PMA passing the Indicated tost candition, T mul-
tiple part PMAs weet the test condition, the PORT funstion will return one
und only ene of the acceptable values.

Indicatex the state of activity on the designated PMA inpot dhganel 1 may
he either K™ or “sudive.” The former lodieates thet tnpud idie 19 agseriml)
the latter Indlonte that i€ is not aaerted.

Used to repeive an dupuf message (see 12.3.2.13 frow the deslgnated PMA
Tyt cheomel.

Used to distinguish between the two allowed albernatives for oxiting the
SARBHEER JAM state of Fig 12-14 when an mti;v"g;c port becomes idle. Thoe
Hmplementor of o hol may troab the veriable ax sithaer troe ov false,

Used tosend an onfput message (sve 12851 and 124.3.1) to the designatud
P Acutput channel.

Used to send an oudpud idie mesaage (see L12.3.21) en the desipnated PMA
soizui channel. ;

Used by the Upward Signal Transfer Funciion fo indisate g geries of outpur
miesdnges to the upper PMA sublavur, the effect of which 14 to trapsmit the
CF signal, as deseribed In 183242, 1283243, and 124327,

Used hy the various insfances of the Jabber Funstivn to signael the Upward
Sigoal Tranefor Punetion that UF shonld be peneraied,

Ulaed s dissble the dosignated PMA input chenmel, The inpul is re-ennbled
when dheallo-ingattd) ie na longer aeserted. Only the Upward Sigoad Trans
far Function is affected by the disabling of & povt fvin the ALLENABLED.
PORTS, ONEPGRT, and »ONEPORT designasrs),
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el b Breny-
\Mé&mw

ablesTioe? M%%dMWEm&%M§%WM%M
- e, Bt b sturted by

124,543 Upward Signel Transter Fanetion. The Upward Sigual Tranefer Punction cambines
signals Pom S varions port inputs and passes o on b the upper sutput. 1t fles dotects wid reports
sfinlons as aperopriste. The state diagram of Fly 118 deptely ite aperation.

s b b RS i T MO MBS MK R SRR A R o

{1F HIDL is prowent oo all port heputs, B braseenis 10E.
i WLy %mﬁ&mm@%wﬁ%&m Bsn pipent
ﬂ‘t&anmw ks OF then s hub say oot
CP signsd.
{3} N twe ar move Inpute are sctive nan-JDL) at the samw time, then ravamit CF and continus trans-
witting CF wntil all snpute indioste 0L apain

i;":mﬁ" the hub finishes transmitting CF, it whall then transmit DL, including the oxtended HI
period,

e
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$24.3.8.8 Jebber Panetion. The Jabber Funetion detect abnormally luag troramibssions and talis
spproprizte vetios o pherd thewn, The qlate diagrom of Fig 12- Ld depichn in operation,

¥rpanstin
SATHER WAE

¢ LA A AR AR PRSI S RS A o

e . e e oo v

BEUTD -aodiva |

3K

i o o o A e e A s+ i, e

= mhard snbheTieal
= whart jahbeilimed

NPUTI widin i Inbbeilimet  dane’ INPLTOO= A0

oy

JABBER JAN
e S el O o e A
# b roliigion

" réi PUTEwilin ARPUT e anive]
¥ %#’Wﬂmt,_aiwmmwm PRV ity

.iﬁﬁﬁi R S Qi.??""?"

N

probpnn aleinatos iéimtm '.mi‘*‘ L Somes B U TP E e il

= sfispbis__nputdX

P LT active NP UTEURPER e active ?  INPUTO widte
SEBHER ﬁm&éﬁ%

B e e e S L A o A e e, v

# drsabie, e

3 BT e e INBUT RS - e

Fig 1334
Fub PLS Jabber Punciion for Port X

Twe thmers are used by the Jubber Funetion, They may be boplomentad a;’:.‘émr ai taonl theters for oach
smstancs of e Jobbor Fosolion or ax global timers ahared by all inganes, ¥ arthormore, bagause thetws
thuers dve alays started somGUrTanEly, G am;:i@mwgax foa raay share siesuitry bebwoen the v,

‘E"ne fivst Livtor b slarted by "sbart jabberTimel” sad seserts “abborTime dond” sfter 25 o 50 ma sines
shariing. i implemenied 29 & aingle gichal Hmey, sssartion of start jubberTinmel by sny inslange of the
Jubler Fuseties with any offer instance(s st wabting for hat Smer shall not vesinrt the thner, thovehy
shortoning the walling peviod far the ladest Inatazice.

Rigmilarly, the ywoond Hrmer is stavbod by “start_jabberTimeR” and asseria “;j;ai newitnsel dong” wfer 51
100 iy sinee sterting, I bnplemeniod a5 a uingle globsd tmer, asstrtion of shart jubberTimel by any
mstance of the Jablor Fanedon with aoy other Insdaneelsd ST waiting for that theer ghnll oot rasbart the
sizmes, thevehy shartening the waiting porivd for the fetert inglenee. Furthermore, 1 this sovand thuor is
implemented se & single global timer, then assartion of stavt_jabberTimel by any istance of the Jabber
Punttion with eny other instinedlsd st waiting for Just the second Hmer Gn the JARBRR JAM state! shall

225
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b troated 58 i the St Hoey axpire inmediately {assorting jabberTheed dopel S the lsvest iratagnos,
thereby causing that insfance to join the other nstenge(s) waiting for the sveond thmer.

Hardware within the upward side of & hub shall provide o windowe of 35 to S my, f;:m'ixsg wiich time a
narmal packet or OF sequence may be propsgeted upwand, I sny perd inpub {on, 88 an altemnstive imple
mentation, the hul's combinad upward ginal) werods this duration witheut beosming idls, then the hub
sheadl swited o ranamitting OF until 81 to 100 ms after the beglnntog of the windew and then, i that fnput
§ wtill metive, digable that input {or oll nonidle inputs) until it ence sgain beromen petive while the down-
srard side b idie

The “probation_alternadive’ inpul varighle is used o distinguish bebween the bwo allowsd witernatives
for exibing the JARRER JAM stete of Fig 12414 when an sctive poet beeomey idle. The tmplemenior of &
Buh may treat the variable oy either troe oy fBlse. 1 tras, the port will enter the JABRER PROBATION
state (vl the TARBER SHUTOPY stater ¥ false, the port will instead retues fo the JARRER IDLE atata.

12.4.3.2.4 Downward Bigual Teomsfer Panotion. The Dowmward Signal Funetion repeats signals
Feow the upper nput to the various port oufputs. The siate diagram of Py 1205 deplols its gperation.

Pprelin

i

Bl s 455, i s . Snne . s i e sk G5 o A

|+ outpnt. IOALLPORTS}

L INPUTIUPPER —actwe

D ADTIVE

s o e s st o

= o ALLEORTS « npus{UErER)

g NP (L PPLR - i

_ Fig 1235
Bub PLES Downward Transfer Fonetion

‘E‘?}e deownward side of n bub may detot the Colbision Presense igos! st the upper Dopnt and genersie Us
OF sigoal {0 be trangsmitied ot the port ontpate fn place of rapeating the receivad OF signals
‘W?xmwm tae Bub fnishos bransmitting OF, 1 shall then fransmit [DL, ineluding the extended B

sriend,

154585 Betimdng (Jitler Bomoval) Bach side of gach bub ahall setime any decked sipnais that

i gropspates g that the bransitions corer oo halfbid-time boundaries, tharehy gwx;é’mg secusmulatdn of
M{mﬁwi@mf Such retiming shall proserve the soouence of UG, UDL OVL, and OVH symbels belng
FiroprgELe

If an sbiguity exlets in the lncombng Bit celie due to excessive nolse or Hiter, than the sppropriste side

af the hub may either switch % gonorating OF ar replace the erconeous bit coll with an arbitrary combina-
thon of bl or whole bit eefls,

Hetinring also sceounts for differesces G any) in clock rates betwoen Bhat used o sead Bt eells to the hub
and that geed to sond them out from the hub, Esveasive differences in dock rades (cnused by clodhy net
mmpeting 12.3.4.4. 1 and oxcossively long packets (coused by exceeding maxPrameQize) suy ench exuso the
capacity of the retiulng function & be excevded. In such droumstances, the sppropriste side of the hub
muy either ewitel o teanmmdfing OF or sdd wr delote Balfor whale bit odlie o necdsd.

b
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P ; FHOAELS RR2.8 r 10has
LA ANBETRER S0 5025, 1993 Bdithe

Whengver kit colie are added, delsted, or wpir;m:ie the hub shall mainisin syach sization of the vut Lan
Engr Bt osils to o haldf oy whale Esia el beondery, Furihermore, it shall not goneraie poriads of mgry Shan ong
bit b without o transition.

whos a8 11*# ém@eir:s Emd zazr:é all a*mm; 2 méﬂ:’mﬂihﬁe« E“!.}Li«} 1% i mggvmsiaaii Emz ok *a,s,mrwi :i ik }"tsi?
m&;ﬁm;zs-rﬁtatmms be eapable of being used for ather purposs. Methads for awitehing bebweon these twe
mozhas aee beyond the saope of this stunderd,

For an Intermedinte hab, the npper ontpud shall be connecied o 3 porbinput of the next higherdevel bub
and the upper put shall be counevtot to s purt owtpsis of arhighendovel hub.

P the header bub, the wpper outpul shall be conneried to the wpper taput, s wrapsroond mey
appveprintely bypase parts of the PMIA specification so long 4s the resulting implementution s fune Houally
exuivalent bo one with n wived connection. For exarunle, siguals fntornal fo the had nead ned be tronsiated
1o the vorvesponding external levels and then transiated back to internal Jovels. Simtlarly, & ehall not be
"':ew.mwry o retime the w*ag;mi signat tmzw, arndg $2 %E‘ue‘ upwand side and then agaby in the d&wmw&m
alde of the same header huly 2 single reliming i3 permiseiila

12,4827 Collision Prespnies Starbug. Whon s hub shorts penerating OPfes specified in 124,822
through 1248255 i shell synchwonize the startup to e half or whele bitcell baundary of any bmmadintely
preceding gnal. I # was sondiog IDL bnmediately before the OF no syuchronization or preamble i
vauuirad.

A hub may starvi tranemission of OF at any peint in the seguence that does not resul by geviods of wmars
than one bit time witheo! 2 brausition during the switeh fram pavsing on dats o seniding OF E}p;xmém;msz
tho procodimg sigaal, it may start-with LOIGH, 010HL, 10HLE, SHLOL, v HLOI0. Bocruse starbup may be
synehrenizad w wrry Balfbivage]] boundary, s bbb mey slye ransut *}9 shifted vargion of O stariing ggv;:};
ILHIG, DHIOL, IO, IMIDH, er HELH 1.

12438 Heliabilizy. Hubs shall be desiged o povide & woean tive hetween fatlues (MTEF of gt
fonsl 48 000 hours of operaiion. Hube, inchuding the sssecabed sonnechs mnd other pagsivy pyimponents,
shauld be designed fo minimlze the probability thad, a partioalsr faflure resulls In fobal nebwerk fadluse,
Fusthermmors, the port sloobronics of each b should e designed = as to minimize the probability that the
fafture of one poat provends conpnunicabion by eoeipment abtached i e oihee pords,

12:8 Physival Medhom Attachment (PMA} SpesiBoation

1851 Overview. This seciion defines the Dhysical Medivm Altaclunent (PMA] sublayer for 1BARES
The relationship of this speification (0 the entive standard i3 ghown n Fig 1218, The PRA publayer con.
seris e PLE sublayer to the Medipm Dopeadent Enteslnes (DT

12462 PLE.PMA Dnterface. The interface Intwean the PLE snd the PMA sublayors &5 specified 1o
12.3.2.1 Yor I¥PEs and in 12.4.3.1 for hubs.

BE50 Sienwl Charsotoristios

LB Tranam itler Charaeteristion. Tranumitiors should operats pro *;;b:* when loaded with sny
eable mooting the requirements of 127, To spprovimate the boundery unditions of gaeh loading, fwu spe
eifly fest lunds avd specified. Trangmitiers shall mest ol reovirementy of this section whoen conmsied 1a
both the Hght” (115 Q) lad shewn it Fig 1217 and the “heawry” (approximataly B0 €2 lasd shown is
Big 32-18. It s expecied that {ranmmitiors that peviorm serrectiy with these two loads will ales parform
aecentably usder intermedinte boading comlitions.

12.5.3.0.1 Differemtial Output Voltage For simpikity of sxplanetion, the toxt and Spuves of this
section desoribe the differentind oniput voliage o terms of veltags msgniiuden. The seguirementy of thix
seefiereapaly o the neghtive pulses us well us the pasitive anes.
Baginriig swith the seoond. §,r:=,5, of the prosmbie lor OF i ne propmble L prevent), pulses of doration BTV
shall meet izn, conditions of Fig 12,19, Palges of ﬁéai‘aima'! BT shvall meed the conditions of Fig 1396, Al
the were-sronsing, the sutput shall sxceed Gie vallage of 2 dignsl rising from the zopeersnsing to 2.0V with

2y
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g 1217
Himulsted Light Load

' 'wmmm%mm%mmmm
ﬂmmmmmdawfmwmawmmwmm aﬁamﬁmmﬁ&d&
ﬁﬁw’%’m

mmawmmﬁmw lsﬁmwm
befare the fullowing

g teda-craesing. m&%mammmmmm:wﬁm
Mwmmmwmmmmommmmmmwmm
apipesrs from time B1/2 theaupgh 100 nu baties B Illawing serv-aros

ﬂﬂ‘% Phie pasrpose of (e abowe rosiviotinng o avarage wnd ok vaitugan to o svold uuwnis.m wavebrmn st extmattualy

during e sioond balf of sigosts of durstion BY, reaitlog i oxgrsaive 5% the receiver. Somme mﬁmmm nen nlight desop
53 thm ot balf of signals of duration BT, on b elher hand, mway belp decrsase fitler a2 the Tar end of lnag calbiles sl

e
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The smplitude of the powsr spectrom af the tutpu of the transmmitter for all possihie sequences of sig
rals skl not pyreed thet produced by an i § rmnaniiter seonding coveesponding vechanenias wave
forsan with mapsitede 365 ¥V ak any fegeeney

When & tranusitier enters the wlle sbute, & shall mudetain o senieem 0 tial suiput, vollage of
28V froo 100 ne theough THT after the bt bow-to high tanaition, s iDustratod in Fig 1221 The differ.
antind oubput veltage shall them 01 o 5.1 V within 3BT efter izt saee lowdehigh transitdon., Stating
whe the differential entput voltags fest vesches L1V, the mugnitude of the sutput voltage driven into the
seat Jouds Indionsed fn Figs 1292 and 1220 ahall then vovesis within the HBmids indicated dn Pl 13251 antil
e tranamitter loavos the Bilesiate, o

The transeitter puipud ot the seart of Kile may wbibit svershowd, ringing, siow voltage dety or & combd-
sibiny Shread dus o ine Rallewing faptery

33 Change lo tranamitter seurce impedance bolween the autive ond idle slales
) DHflerenes in the magniudes of e dieetis] sutput vollape bebwenn the bigh and low sugpud
states (AV.)
4y Wevelorm asvraneiey o the Sher (AT
43 Transsnitier and raceiver Srans 3 it L
R The evsteiftien o the et Bress e o these ane b umpaeed with the folvedng g

b} g w A g R T 3B

Vg DRAT £ 1000 el ¥ By 1 B

LT f;m.g‘*‘“m‘@ il

F o Sow
kst
Rops » Baeromef Ba,
B RaspanBe
By« soues brpedoncs 11 wben the dewsr o
Rasger oy = wouiven dmpadaese 13 when U driver Sian
Hy, e Soupdanay (08
Lo wommbined dedanee (5B ot Lransemitter wel rooboey brnofarmiens
AV w 4ifrane (Y F Bomaprdoods of fhe BT sl 140 cutpat welisgee
SEw stvametey oF the eaonion equnds Se e bobveonn (R svorsen B cod seeesgs B padee widihe
80w P rdeinmifier
S mame g volieme OV S unlng she aten e 1SR
HONE T seataliski shown i P 1900 el b spmnkdonn B e poeceding sede apple to & Dansiiiter simmsotel e Lo Seul e of

Flog 1H B end 1008 An sntusl roosiver sy presnel & eeve sempies feverioation Sepedanos s 6 the Sndeen et or svarabest meg
sl 85 msonaiemed with the b fondi.

128.3.62 Dusput Timdng Jitter. The teammitted signal zevo-crossings siadl deviate fram the ide-
abinstl sevoeropsings by so mare Band 100

PEHA.LS Tranemitier Bupedance Relaonse. The Dogiteding to metallie impodue balanee of
tha trnanmitier, defined an 30 loguwi B/, whors B, is o axiersally applicd se vollage, o shown in
Fhp 1004, vhall sneeed 24 4B st all ﬁ‘w}ﬁmxfg g b g Ineluding SHE fn the idle and wmﬂé ataten,

____mﬁmw@%wmmmwm T e e Y )

: *m?:ai@w m;scf MW mm;mﬁ Gestanoe of the fewb e

g o e i, K, sossusd 4 shivwns i Fig 1205, sholl ok e2casd 960 s,

BUYER: T Linglaniter shuuld stniidee g Uil Dnaud, &m&i bt stevsnchenal bkt il dlaidlds e
e s ; ey commen-mede wellages may testl b beterieng

125818 Comemoen-Mode Toloranve, Transmitiers ahnll meet the roquivomonis of 125901 and
EE5A2 aven i the presanes of com menemade s esoidal voliage, B, (w8 shown i Bg 10,265, of & 20V
pomk ot reauencies from 40 Ky theough 8BE.
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Fig 1281
Trapeniitter Wavelors for [dle
& il
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Fig 1222 Fig 1333
Starbolddle Test Load #1 Startat ldle Teut Losd 82
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Flyg 1224
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— gm . |

Fig 1996

m&smm#%%mmmmmmm sondle, shmll tol-
wmm WMWM@ mﬁmﬁmwﬁé@&mmt&nm

mmaﬁm ps:mmmm m«mmm 19.27. mammmm b 0.3/
86 g0 {00 p vivdual front thoe, B0 we vivtuad Yeoe of Balf value), as defined in TEC Pubdication 80 e Ref
srenee (1113

NOPE Talerasze of sl y o, the spplissibon of the belephony veltuges deseribed In BE103 G aptiond, bur the safety
ngMmmw

b

Page 230


JW15785
Sticky Note
None set by JW15785

JW15785
Sticky Note
MigrationNone set by JW15785

JW15785
Sticky Note
Unmarked set by JW15785

JW15785
Sticky Note
None set by JW15785

JW15785
Sticky Note
MigrationNone set by JW15785

JW15785
Sticky Note
Unmarked set by JW15785

JW15785
Sticky Note
None set by JW15785

JW15785
Sticky Note
MigrationNone set by JW15785

JW15785
Sticky Note
Unmarked set by JW15785

JW15785
Sticky Note
None set by JW15785

JW15785
Sticky Note
MigrationNone set by JW15785

JW15785
Sticky Note
Unmarked set by JW15785

JW15785
Sticky Note
None set by JW15785

JW15785
Sticky Note
MigrationNone set by JW15785

JW15785
Sticky Note
Unmarked set by JW15785


_ rE
FOUSENEER Sad 405 1, 1995 Bhiten

: Bl of Tarprot Voltuge. The vecsiver shall operate properly when & slgnad movting
the minimum magnitade roguirements of Flg 1808 14 roveived. When Toss than 300 0V e magniude of
e vollage will guesed Bad of p ab ine through this pearest perecrossing with dlope of magailade
8 oVing. That lo, the average alew rale nenr [ will seed o Vine, The magaitude of the
wﬁé&g&w&%&m&m%wm&ﬁwﬁm i at leaet 150 n 46510 1 for pudons of durn-
Show BT thist ; e wtedd e peak wil Do gt et 11V

28822 mgm ‘Fhoing Jitter, Recolvers shall sporate properly with sevogmuuing iiler of up &
& 8% nn o ibe Bond
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L8858 fdbe Fapot Bebavior The 1L conditton shalt bedetoried withis L5 bl thoes of the lant
E:m«m«i‘xxg%s sransition ol He soosdver

Eﬁ;’mu% B eovemsey W Eintnesih TV fam 1.

e ] B outaidnvafions mishe i Ugronton 1s dotet KO0 fontibe, woil of drunaminsion detimides Gy vy W LE B
Shm T dpenife hplemendaiive of e btk vectery bl dr Sguivaiied, detnomiont She e Dousd o e sctend 106,
%i%é@awﬁwz %‘%w% Sdegonts morgin shesld be @“&M&m Bussvass the lower bound sod L8 B S,

The psesiver shall take prossutisns & wnsure that the Hildoalancd vamuibion of e slavl of THL s pet
fa?miy interprated oe o silence- fo-nanidle Sransiten, sven (o the prosenos of sipad drosp, cvenduad, ving
fng, plaw wim‘e:ge% docgy, ur acombination hevoof due b capaoitive and inductive «Bets in the banamither
walble, and r*m&v% including those dinevaned fn 125341

To thia s, o veosiver in o hub shall trent % ingmt an i€ 1 were {dke for belwern 20 nad 50 g after
detostiseg IDL. The Hming of Shis “prefaction” period for the part PMas may sse » slaglo thuer that &
started, when il perts have become ke oy disaiied by fhe Jabber Funetion, Heelvers in DTy may
inetude g gaadur protection porisd of wp bo B pe.

HOTE The peiniusn preted et %&»W%WWMW%W@%& i mrbeatiieile w s beandiaden el et

mg@wﬁmﬁﬁ%%@@ o B THs, deepile sny st b fhows TV ER Thee pobestion pevied be aptizend in B0V beson
s ioppmsdnial e s b g Wm}%ﬁm w%mﬁmﬁm

12 § Didfeventiad Foput T s, The fevsplend differsnlinl input bepodanes of e
IR, gmivnn S0RLL b wich that thw mﬁm &smwzm? defined e 20 Bye 11 i *Tusie 1 Fom
s B | b owhiere £ e the diffreniial charsetariatie hupedanee of the abtachod oable, exeseds 18 B
aver Ehe ronge BRAS through 88K for all eables mresting the requivennentn of 1272,

IEaRE &;@mmm-ﬁ%% o Heesbvers shall sesume the proper output state for any dif
farentinl inpat simal, K, that vesults éﬁ; & sipnal, B et mests 12582, and 1953822, eves tn the
presasee of somrauremede sinuseidal, voltages, B, (oo shovwn in Fig 12:89), of #20 ¥ pesk of frequencies
P 3 RO Booneh BRR.

& A0GD

& 4008

PEASAE Nolee Tomeesity Bossivers ahall meet the followiog Halls on sverage sresr, rabee when
Fhar moksse deaoribod fn 1274 mwﬁ&aﬁw% sinoks doseribed o IZBR 2 end 128882

£ Whow nonidle, the recebver creor rabe shall net exeeed one errer in 195 kit

{2 When ile, o reselver wied in o P shall not Talsely detoch corvier more Hum sne s 1804

22 Wlhen e, woreoeiver waed inow bbb shall net Blssly dotort crrrier mors dhan ofoo in 1500 3,
REFPR Bueelres whowd baputy indlude o -4 M, 2
revgiisdiant for Sdle-wode some Toanaally vel s

Yot Rutwivworth Siker and 6 850 ¥ awich éﬁm kil mogar thin last
mmmiely with e weakes wipeat wilowed by 12808
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: _ o s esnt 19
CHMAD ANSFIEERE $ud 8005, 1508 Bdilion

1RB8.8Y Recelver Fault Tolersoee. Becelvers shadl wolerats the appliation of shert eirenits
seress thedr taputs for an mdefinite period of time without damage and shail resums normal operation
after purh foults wre removed.
Heootvers whall witheland, without damage, = 1000 Y common-taode impulse of either polarity, sai};%i:iésé
an indicated in Fig 12-27, The shage of the impulse shall be 6.3/50 e (309 ns vivtual front Hwe, 50 i i
tusl time of ol valos), as defined in 1BC Pobbication 80 Goe Heferdnice [a13),

HOTE: Thlevanss of, snd recvvary S, the %g,:%m%mv o Uhe telepheny woltages devribed In 12008 b oplisnsl bud the anliny
vagivenoants of thid seulisn ard madalony

128 Flodivm Dependont Interfance (MDY Specifiontion

B24.Y Line Interface Connector. B.ple conneddors meeling the requirements of Sovtion 5 and Flgs 3
through 5 of ISO/DIS 8877 tsee Roforence (161 shall be vsed a5 the compatibiilly interfuce betwoen the
PMA snd the medivm, The nse of other types of conmoctors, if any within & I"_M.& ur wichin the medinm,
although not exphicitly prohibited, is outside the scope of this standard.

12.8.2 Conpevior Contact Assignments. The eontaris of the vennosiors, as degivted in Fips 1930 and
1281, shall correspond o signaling eireutls as indicuted bolaw:

Contact Bignal
1 Upward Dutas (pesitive for FH signall
2 Tigward Dsta- (pegative for HE slgnsb
3 Powawerd Dala- (nositive for B signal)
4 not used by LBASES

et ined by 1RABES

Dewnward Date- {negative for HE signall
rasgrved

resorved

=3 o A

o

For TP and the upper MDE of hubs, contocts § and 2 avo wstd Sy bonssiling and conitahs 3 and §
ave used for veselving, For the port MBIs of hubs, however, condnehs 1 and @ vre need for rossiving snd eome
taots 3 e 8 are used B transmitiing,

 Figizdo Fig 18381
IFPE and Hab Conngetoy Cable Connector

1888 Labeling, Tu distinguish 1BASKS vonnectors from those used for other purpses, i recom
monded that sppropriste lsbels be affined to wall sutiets and othor spnnsctors. This is partieslarly impen
st in anvirorimends in which the spedified S-oondact conneotors are used for more than eng purposs.

g
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ISONRC u862-5 5 1903
ANSIUEEER 8 80%.3, 1508 Bdition LOTAL AND METROPOLITAYN ARRA NETWORRS:

12.7 Cable Modivan Charactorisiics

12.7.1 Overview A significant vamber of TBASES networks are expertied to utilize in-piace huilding wie
ing. in this envirenment, DTEs connect to wall outlets using twistod paiv islephene word. The wall putiets,
m furn, connect to wiring diosets, whare bubs could be lucazed. using standard telephone wiring. This wir-
ing typically consizez of 6.4-0.8 mm Hametor (2622 gange) unshiclded twisted pairs.

1278 Transmissios Parsweties. Bach wire pair veed 0 interconnest T8z and hubs shall weet the
roguiremnents of 12.8.9 and dlsa have the follewing charnetenistion,

1277.2.) Attenwation: Total cable attemuation between a transmitier and the corresponding reeiver
shall be no more than 6.5 dB gt a8 beguencies bebween BRAE and KR, 8.2 dB at Fequencies badween BR
and SRR, and 188 4B gt frecuendies bebween ZBR and 4BR.

18.7.2.2 Differzntial Charncleristic Inpedunce. The wagnitude of the 4irential characteristic
impedance at froguency BR, Zap. of each wire pair used shall be bebwean 88 0 and 118 Q. Iy addition, the
magnitude and phase sngle of the characteristic hopedance at cach of the fullswing feguencies shall be
within the corresponding ranges mdicated:

BR/4 Znp lop+T42 -10 a7
B2 Znn L+ B4 -8 o

BR Zan Zpn i o
28R Zon —4.32 Fon i o
48R Zon~542 Y -3 : i

12788 Medinm Timing Jitter. Intervymboel interference and reflections due to impedance mig.
watehas between the seetions ofa cable seppment can atrodnee fither in the dming of the zero-crossings
A enble sopraent forminated in 98 O shall 244 ne mere than £ 17 os, referenced to the travemit clodk, of
edge Jitber when drives with s vectangudar signal of magnitude 25 'V through o seuree hnpedance 28 )
The driving sigral shall be 3 Manchuster-encoded peoudo-random secuense of data with a repetition peviad
of ut Jeant 511 bits.

MOTES (1) The cellactions cavsed by splicing twa cable sections that have different charscterislle Impedunces (hay that sach meet
the reguirenents of V277221 il st coniribrele signifoanily o Gaing Jifee & the pplice s within 13 w of silbor ond of e seganant,
!I.'g’)l &l'ruxn:hes off 4 wire poly (after weforrold 0o ap “hiidged tope™ or "snnle®d will penssslly conee avseeive G and 8o should be
avoided.
3} Jattor onn be snsaswred 5i the reoeiving ond of ¥ sognu{ uaing Ab asoilioseepe. The cenilineccps b triggered ou sovo-crossings;
the devialsn of subseysent mpcorsesings Horm mdsipies of BT o then observed. Toa deviadion of sach zerv-orossley must pob
exernd & 34 oa,

12.7.24 Diigpersion. ¥ach wire pair shall produce an eutpul signal $hat meets the zere-crossing edge
rabedeseyibed in 12.6.3.2 1 when driven with a | M fraperoidald signal of magnibede S0V (hat is, 40V
peak-ta-pesk} with edge rate 28 mVas,

1278 Coupling Parameters, To aveid excessive coupling of signals between pairs of & cable, the
vrosstatk and imbaisnce myust be Bmited,

Ceosgtalk Kii:g!:itz&_%iﬁn iz apecified with the far wndd of hoth the disturbed and the distarbing pairs and the
near ond of the disturbed pair terminated in 9042,

12782 Pabr-to-Pale Crosstadk. The neavond, differential, crosstalk atisnngiion betwoen sach wire
pair and sack other pair in the same cable shall be at leagt 45 4B frequensios wp to BR and si least 45 15
log s (FBR) B for each freguency { bebworn BR and 4BE.

288
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e ISCUEET AR0DH . 1908
AL ANSUICER B s, 3. TBEE Ealtion

ATR2 Multipte-Distarker Urusstalk The pesrond, differantisl, cressialk sitonnstion bebwesn
“'ault.p © disturbing wire pairs and o distorhed pair o the same cablo shall be at least 385 4B ap fzﬁe’@mr,&y
BR and o Jonst 38,5 15 logy (VRRY 48 for sach frequency T hetwesn BR and 48R

Whes twe or mare disturbers ars prevent in 8 cenunen esble sheath, the m&?t&;ﬁmd;ﬁiuxiﬂﬂ BeRE-ad,
sravatalk attenuation (MDBNEXTY into cavh nade. meawared in dB, may be detormined uxing the sineeing
aguaiions: '

H =5, 1079 e,

Eig

" TRy
) £l L
";;E §'5 ﬁigg &gm_z}ﬁ

;:f

MUONEXT, = Lolog,, (H+V

where

i Herales over cach distasiing pair
F i the disturbed paje

Xy in the magnitude of the pestend, differential, cravstall alfenuation from peir e pairi
fig i i phaee angle of the nearond, dilferentind, orpeelall atienuation Gom pat 4o pair |

Hounly the probability distribution af X, i koown, then the digtribution of MDNERT san be determigd
using Monte Carle methods with that Xy disttibubion and s phase angle unaformly distributed botween 6
and 2o vad
RO e Appondis A3 S cxnppic computarions of MDNEXT distribotion,

12788 Balance. The longltadinal to metallic balance of the cable, defined an 20 Jogu, (B .0 26,3
where By s an extornally applied voliage, us shows in Fig 1382, shall excoed 44 dB ol ol froguoencies up
éﬂ ‘ngn

BIEL The badarss ol e teae squipent wach s e belnnce of (he danafadmer e Phe swtebde g of Cha B O roghafarnr wusd
eronnd thal ronatead af et bl

()
2/

Fig 1282
Cabie Balonce Tegt
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PROARE SROD.E L 3pER )
ANSITRER S %éﬂ 184 B

LOGAL ARD METHOPOLIIRN SR8 NETWORKS,

1878 Nedae Bnvironment. Links uped with IEASER bl provide o nolge sovivanment ne worse thay
that doveribod bolow. The total noise envismvment generally resulle S bwo primary conttbutions: sl
c:mngsm.‘és fram other IHABES wire paiss sod externnlly loduesd fmpudss noise, w;au;ig fpm tmv;zhc;?w
ringing and dialing slgnaks, and office machinery For the purpuses of this standard, H can bo nevamed thad
the twa cemponants contribute independently and so the telal srror rate dao be iijt;}mwim 1y split hetweon
i Tows,

18.7.4.1 Fmpulse Noise. The noise voltage on wite palrs ferminabed ai both ends in 86 0y ag-mﬁmm&
Huwvagh the Rllowing specified Hlters, shall not exevod tho sorres w:zﬂ%zag heebiold veltapes mare then 9
fhwes por 1800 & inderval, K‘{:‘J»{}wz% the afert of uny partiecior irpvise t}m% s onvnbed, m'\;; additienal
impulscs shall be lgmered (hat b, not counted) for o period uf 100 ps. Bach flter fx a Z-vls Buttervarth
bowepass Sltor with the indicated cub-off 13 48 poladl Droguency.

Ll Ol Froouones Thresheld

EMHz 176 m¥
4 Mtz G m¥
i MHz B60 m¥

The Impulie nolse sccurrence vabe changes inversoly by ane decuds oranch ¥ EB chmage in the threshold
volbage, Thit s, the nolse oven rrvngo vats fe $ oounts por 18004 0 4 partioular threshiold wltage, thena
?;*i&,“%‘r % eoanis por 18 000 s will scour at g Breshald T 4B above et vellage. I s count rate of N counds
?w A00 3 la masged on aoapectfic cable nnd Altar i the sprcified voltapy thresheld, the medin noise mmar
ginis 7 logpe (B9 B,

12,548 Cronstalk. The Tevel of cronstalk nolse on g pade depends on the level of the disturbiog sig-
walls) wad the cresstaik wilenuntion Trom the pairlsd carrying the sygnalls) With the mexi i bennwoid
Tevel apecified in 19.5.3.1, the sinusoidal crossdaik ulbtenvations specified in 12.7.3.1 and 12.7.8.4, 208 wul
tiple, sencironired, random Manchostor deturbovs. e poak celfiorosstall (hat In, cveestalk from other
IBASES signalsy nolse fevals, as meonured Preongh the follawing spacified Glters, shall be less than ar
acgund b0 the levels mdlicated bolow, Bach fller B 8 2-pole Butierworth lew-puss fiter with the ndiouted
crrt-off (3 dB pelnt) Sooveney

L8 Beameney Lol
O M 108 my
4 MHz BemyY

198 Bpocial Link Specification

1288 Overview. Bomo LBANEE petworky may ’%ﬂ}k&[’ﬁ(ﬁ exiension beyvond the Brdls dmposed by 127 o,
due o the installation mw&mmmc, Y ﬁ*ﬁgm‘:‘i‘ arreciad medin sueh e eptival Bher nighograds onble, o
aven free-apate franmnission. The detailed degign of wpecial Haky that ropdace standard tinks for wse in
such circusestanes & beyonsd the soope of this standard, but the end-bo-end charaeteristios are ypecified. 12
whialf Lo the responsibidity of the supplie 46 ansuke The propes speration of é&a&?mﬁ Hnkywith sthior ITHASES
aquigtent.

1282 Transmdsuton Charscloristivs. Special links shall reeet the sveral) sttenaation, giler, and dis.
poralon specifientions of 12,72 1, 12.7.2.8, and 12.7.24, respectiveiy. Totnl nvise infroducsd dus te croastalk
oy ebher scurees shall nod s.\:strsemi that :zihmexi for standard medis, a8 %mﬁf‘é i A T the extent that
i ufferts oporabifity with IBASES tranumittors snd vhusbvary, speda! Hnks shall o meet the Bupedane
and balanee eagoiramente of 10782 and 1078, The delay and premuble ooy allowsd fir mpecial lnke ia
spraified i 12,94,

A28 Porndtted Configueationa. No move than one special Hak is peomitted in the path bebween any
IYTE and the header hub, That in sneciad lHnks may bo inatolled In paraliel bud nod i sories.

R Soetial figksi sy be comblued with dthar ﬂh‘%ﬁ}?’-ﬁ compananty, such !:{Kbui S v
Hortione of this viandned only 55 visilie 8 thelr sxternal inlerires, Tar sxemule, w57
nmbigationg

nalinn srw aplhivst i the perfor:
£ BED s ove set roytdeed Inteznal
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ISOVIRG 2028 : 1908

CEMAKTY ANSHIREE St6 $60.3, 1983 Rdition
12.9 Timbng

12.8.1 Overvisw The successful intersanection of multivendor mvsiem componests wandotes that
delay anid bit loss be allocated fairly and reslistieally among the variaus system elements. The balanee of
this section defines the upper lmits of delay and bt lods sllscated fo each component. These values sllow
proper eheratinh with the worsbcase gystom configuration of five levels of huby, special links, maximum-
length cable sepments throughout the network, and eotliding DTEs at extremes of e network,

12.8.2 DTE Thodog DPE Tuitiad Teansmdt Delay fs the time from the fest full transitian (due to the first
OUIPUT UNIT of proambied frum the MAC 0 the first full bransition (after startup bit Joss, iFany) at the
MDD This delay ghall not exeeed BT The siart bit loss shall not exeesd 1 bit

DTEs aholl sorvectly receive frames that sre peecadad by 13 evmore bits of preasehle plus 8 bite of «sfds.

There is s delay hetween the recepiien of gignal ot the PMA inpul of a DYE and eperation of the deferral
process in the MAC, Therefore, there i & window i which a DTE may fail bo defer to a iransaigsion oven
after i has arvived at the iput. The DB Deference Delay i the time fiom the receipt of the first transi
tion of tha preamble at the MDI until the last moment that the DTE might start transmitting ab the MBL
Thiz delay inchizdes fhe Bilowing sompanents:

{1} The delay from the first fnput transition ot the MDD to CAHRIER ON at the PLRMALC interface

{23 The delay through the MAQC proeesues fram CARRIER_ON to the last moment thal g pew tronsmis-
sion: wonld mins being deferred

{3) The delay from the first OUTPUT_UNIT at the MAC-PLS interface te the frsi ouiput transition ot
the MDY

The DTE Deferenice Delay shiall be ne maore than 218T.

The UTE Collision Shutdown Delay is the Hime from the first CVL or CVH arriving st the MDI of a trans-
mitting DTE untii that DTE sremmite 1D ot that interface. This Hme shiall be ne move than 248BT +
jamSizexBART. This limit shall nov start until pfter the «sfily has been transmitied.

12.0.3 Mediom Timing, The Modivm Treansit Dolay is the time from when g 5i§_.51152£ sntars the medium
until that signal leaves the medivm. This delay shall not exosed SB7T

19.8.4 Spevial Link Theiog. The Special Link Transit Delay is the ime from whon u signal anters a
spmiaal Errk untill that signa? leaves the special link Whis delay shall nol, axcesd 15BT. The preumile leav-
ing & speiial ink shill be no more than 2 bit colls longer than the _vr\*ami)}se send to thabspecial link and no
more than 1 bit ool shoster than the preamble gent o that speetal link. For the purposss of these Umits
ooly, the fst b drpnsmitted ahall be considered part of the silence of the preceding TDL unloss 1 meets
the requireinenis for the suceeading bits specitied in 12501 Land 128812

12.6.5 Wl Thuipg. Hub Stertup Delay is the Hime from when the first bit cell of the presmble arrives at
a hub uutil the fiss bie cell wilda preamble) leaves that hub. This time shall be ns greater than 1287 The
preamble nent by & hub ahali be no move than 1 bif cell langer Eran e preamble gent o that hub or more
than 4 bit cells shorbter than the presmble zent to that hub, For the purpeses of these timits only, the first
bit transmitftad shall be conzidored purt of the slence of the vreceding DL unless it meets the reguire-
ments for the sucereding bits specified (5 12583, L1 and 1253 1 3

Hub Idle Collision ‘-‘tarwp Tielay spplies o any case in which OF axrives preseded By fewer toy ne) bit
times of proamble than the Hob Startup Delay. The time from arrival of the fust bit el {either preambile
or CF) onil the firet bif ceil i»:ﬁrxm the hob shisdl bo no greatey thon 12BT

Hub Transit Delay is the tdime from the arvival of any bit @l 21 g bab o the rensmisgion of the corre-
sponding bit coll from the hub. This deley shall net exceed BHT, excluding the comivlative effects of cluck
tolerance,

The trandt (propagativa) delay betweon the vpward and downward sides of the Header Hub shall be
negligihle.

Hub Delay StrotdvSirink is the increase or docrease In a hub's teaneil delay due fo the effvcty of diffor
ing <lock rates, The dlock rate tolernnoe of G.01% spocified In 12.3.2.4.1 and the madmum frame sive of
1518 actets kpocified in 4.4.2.2 vield 2 maximem stroboh or shriok of (56 + 8 + 15IR- 8) - 0.01% « 2 « 3BT,
both at any given hob gad theouph anendive network,

208

Page 237


JW15785
Sticky Note
None set by JW15785

JW15785
Sticky Note
MigrationNone set by JW15785

JW15785
Sticky Note
Unmarked set by JW15785

JW15785
Sticky Note
None set by JW15785

JW15785
Sticky Note
MigrationNone set by JW15785

JW15785
Sticky Note
Unmarked set by JW15785

JW15785
Sticky Note
None set by JW15785

JW15785
Sticky Note
MigrationNone set by JW15785

JW15785
Sticky Note
Unmarked set by JW15785

JW15785
Sticky Note
None set by JW15785

JW15785
Sticky Note
MigrationNone set by JW15785

JW15785
Sticky Note
Unmarked set by JW15785

JW15785
Sticky Note
None set by JW15785

JW15785
Sticky Note
MigrationNone set by JW15785

JW15785
Sticky Note
Unmarked set by JW15785


ORI B 1660
ANEURES Bist 8523, 1963 Baitios LOOAL AN MPEROPOLITAN ARKA NETWURKS:

Brals Culiintan Prateed Dhelay fu Bl thvee venpived Soe 8 hob to dotoed seulitnd beening slpnate ned nltlais
braminyisen of OF The Boeandd i st of the Sret ODVH o OV 2hal] be v groster than 2IRT

Hub Antive Collisten Startup Delay b the tme from the aovived of the Srst OVE o OV of 5 OF potiurn
s g b that s vepenting bt celle wndil & v of the Bt OVH o DV S thee hwh, This deduy
wirall b ne grestor han 19BT s sither e spward ar downwerd diveciion.,

Bk CoBisten Shutdows Doy b the tue frors IBL aviviog ot a hob Ut i gsmﬁng a0 or purerniing
i mstl tat haby sbarts bronssiting 105 This deley shalt be Hreitad fo SR The Hmit Is setuned t6 2587
hewpevar, Gy the upwared dide of o Bub thed s genessting OF Thix extea aliowsno & made to svoid requ
ing mtementation of a sepwaie <ot dotestion mechanism 1o each port of the hub,

L0 Bafety. Dupdemontors sz urped to tonenl the relevant local national, and International safbty regue
fntiona i ensuen complinnes with the sppopriate standards. BIA UBSR-1881 (e Annex 2] prevides
il fensl puldanes vonernboy wmany slevend repulaiory regulonnis,

Sound installation practice, as ﬁ%@‘%ﬁmﬁb? applicabln coden angd remuintions, shall be Bllewed. BOMA Y
{wae A nnee (118 doscribes respivermenis for foeal gree aebworks.

IR0 Deolution, ﬁew?; T b Taee Joad shall be teolated Srom Bame provnd. This elackrion] sey-
arabian sl wilhotesd 2t leont soe of She fllowine dloctieiond sirenpthidestn

{03 LEO0 Y Dol of B0 o B0 3 for 60 &, appliod apapocified in Section 584 o BB Publiontion 980 1L
(23 2950V (dos for 80 5, spplisd gy spesitfed in Bection 5 3.2 of IBC Paldication 359 (see Refurencs B

(87 Aseguenes of ten 2400V inmpeises of altavanting poldity, appiied st inwrvals of net bess than 1 s
The shape of the impuises shall e L8O 20 (1.2 2 virbos! feond tule, 50 g virtus! tme of half
valuel, as dofined s TEC Poblicelion £6 (sea Refwrence {111

Phare shull be ne insulation weakdown, os definnd in Boction 5.3.2 of 10 Pablivat
B3, during the test mmmmmw@@mﬁmm&},mmm@@am%ﬁ@

dei Ths wee of baliding whing bringe with It the pesuibiiity of wiviog ervers
et mny connert telophuny voltnges e 1BAS m:gwwgmk ither thar valos sigoais (which are very low
w&é%@g%& the primary voltages that may b cavsuntored e the “hattany” sod rhging vollages, Although
Ehers in ne wniversel stenderd O cnntrains thern, the Griowing mskimos penerad by ansly:

(1) Batfery voltage to an on-hooh izﬁag&mm Fime b abont 58V [del appliad fo e lne Swough 8 ab
anced 480 O sowes Inpedunee, Thiv volbage s used 1o power the telophians instrument and deteet
the s hook epadition, Seures faductance vay cavse Tues spikes on disconnest.

(2} Bailery voliage bo an offhoakt Wlephone i fe sl about 88 V (e spplied Lo the tine through s
Yalanied 400 O sotoee bupedance, bul mant of the woltage » poross the seuree mpedance
Haooas the telephone mﬁmm&‘g inpedanee b releieoly e Tower -

oy B’ waltags fs o compasite signal. mmmﬁmm%ﬁmm%wwwmwm i

U e e TDD T setes vonhttuaie w400 10890 £ swree tnduetive Smpadane, The seeond portien
-G8V {dal Hmited by n 300 6 500 O sores hspedianee. Large spthes san soour 2t the slaet and
e of saek ving,

Although [BANED eguipnent i no Em%ﬁmﬁ b warvive sech wiring bessrds withaut demage, applion
tinn of soy of the aliave voliapes shall oot reselt is any sefety hesard,

ROFER Wishy wros sy o sy valbigpe Seraally serons the LRASES tavasithens o polvers. Boctuse Hhe bormi-
sl peaintanes Hhely bu e ;rsw% m&sg & seriebune’s Inas i of mlwiantinfly Reewr padaioes ek s ol heok teleplone ;aﬁmzw
sk, Towersr, recsierne will genandly Aopade B P Selepiaees avsinsy e ok m;ui’u‘sw Wbl vlig eolbigen, Wmfbee, w il be
supliaed for s8iy short meinds o Lirne, Trenomittes Bt 50 aplic using wanvneers Wil 4 600 agan e ok Wby honee
Lbenhs porison o 3l wore slowly e B bow resletanes of the srnnadannes 25,
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CRMACT ANSUTERE 5id 3023, 1908 Sditia

13. Sysiem Consgiderstions for Multisegment 10 Mb/s Baseband Networks

13,1 Owerview, Thig section provides information on building multisegment 10 Mb/e hasehand nebwerks
within m single collision domain. The proper operation of a CEMACE network reguires network size to be
Hmitod to conbrol round-trig propagation delay to weeb the requirements of 42322 and 44.2.1, and the
number of repeaters hetwoan xny two Data Terminal Bguipments (DTEs to be Bmited fa grder to Emit the
shrinkige of the interpacket gap as i travely through the network. This sechion applies only o networks
that contain WBASE-T seamenta.

THEXEE: Ynefbmonaatbon oo WOBARE-T & lochuvied 1o begin the prowms of developing Bhie sectlen. 11 & Balvnded thae 881 and 10.7.1 be
morgod into this saction cthe futiee pad thal any sow 1NBASE segmwenss be added b thie oevtien,

B2 Definitions, Terminoloky wsed in Beclian 13 is defined here:

collision domain. & sngle USMALD network. 1 two or mere Media Aocsse Control (MAL) sublavers nve
within the seme collision domein and beth transmit at the game time, a colligion will sorur, MAQ sublayery
seprrnted by o repsater are within the same colilsian domain. MAC sublayers separated by & bridge are
within different collision demgins,

link segrment. The puint-to-point full duplex medinm consection between tme and anly two Medium-
[Drependent Interfages (MDis)

sogment, The medivzz connection, including connectors, between MDIs in & CSMACD LAN

13.3 Transmission Syutem Maodel The physical sive of o T0BASE.T netwerk, or mized-media notwark
vantaini ng ICBASE.T link segmends, s constrained by the lmits of individual network sumponents. These
limits inclirde the fhilowing:

(1) Cable length snd i sssecinted propagotion thme deloy:

@) Dulay of repeater nuits (startag and stendy-bate),

{3) Delay of MAUS (siaztap and sleady-ntala).

) Interpacket gup shrinkage,

{&) Delave within the DTE sssociated wath the C8MA/CD sccess methad,

Tuble 13-1 summarizes the delays for the various nebwork medis segments:

Table 13-1
Delays for Network Medla Segments
) S — Masimum Minimom A
Medis Fumber of Segmunt ?;f:!‘.um Fein ;f:;
i MAUs per Length sgation :
Tope Bagmar (=0} Veloglyy &gﬁs"
Cioaiel
1OBASES 06 500 6774 2188
1oRAREE A 185 B.65 e 5
Link
BOIRL 2 000 B8 SR
LBRABET 3 Jont (%403 1000
Al 1 IVFRS AT 50 GEE R
Yg e 30 108 wnda
hetual o msim, segnend engtl depacde on cable chanactevistios; pee 34114,
AU ke not 5 sagument.
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mmm bl ey

; o, Tuble 141 summarites the delays for the IOBASET MAU, Section 8, the doluye for thu
mm&s Section 10, the daleys for the 1GBASER MATE and Section 8, (he delays of the Shor opth
mwmmmmmm

‘The straines apply for IORASE.T networks w6 well s mised-mondia neb

{29 MAUs that mmﬁmmmt mwm&:ammm number of MALls o & segment.
(85 The bransmission path permitted between any two DTEs may conalat of up to five segments, fow
N wmmm{mduﬁucpﬁmﬁiﬂh}gmmﬁﬁ.mmw
(43 Whan  network path conwiste of R repester sots snd five segments, g to these of the sapments
ey bo conxiel and the remuindee st be Yk segments Figs 181 and 18.05 When Bve segments
s prosend, sach FOIRL Lok sog not teveed 500 m,
{6} When » network path consists of three e wots amd four segments, |
fomgth of the FOIRL sepments & 1000 m such, 4 apecifiad in 8.8 (P 33&3}
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14. Twisted-Pair Medium Attachment Unit (MAU} and Baseband Mediam,
Type 10BASE-T

141 Beope

TLE Overview. Sechion 14 defines the fonctional, clectrical, and mechandesd characterictios of the Type
LOBASE-T MAL and e specific medinm for use with that MAU, The relationship of this specification to
the onkire ISOAEC BRIS-S CSMACD Local Area Nebwirk Specification g shown in Fig 141, The purpose
of the MAL is to provide a a;m;;ie, inaxponsive, nod Hexible mean of attaching devices o the mediom.

This MAU and meding apecifiention iz abmed privearily ab office applications where twisted paic cable is
often tostalled, Instalintion and reconfigoration simplicity i sllowed by ths type of eabie and conpectars
wsed,

The 16BARE-T spectfization builds upon Mections | theough 7 and Section ¥ of this standard.

144,11 Medium Attachment Unit (MAUY The MAU has the bllowing general charscberiatios:

{1} Enabies coupling the Physical Signaling (PLE) sublayer by way of the Attachment Unit Interface
{AUT) to the baseband fwisted-pair link defined in Section 14

(33 Supports message traffic al a dats rateof 10 Mble.

(83 Provides for opersting over U to al least 100 m (328 14} of twisted pair without ihe we of a
repeater,

(4) Permity the Data Tonninal Bysipment (DTE) or repeater ‘o confirms operaton of the MAU and
availability of the medinm.

(53 Bupperty netwerk sonflgurativns using the CSMA/D nceoss method defired in ISOARC 8302
3 2 1993 with baseband signaling. _

{8) Supmorts & poindiepeind interconnection betwean MAUs and, when used with repeuters having
multipte ports, supports o star wiring topology.

{7y Allows incarporation of the MAT within the physical bounds of 8 IFIE or vepeater

1402 Bepaater Unit, The repeatar unit s apod b oxtend the physical svetem topalegy and provides
for coupling two or men segments. Repoaters ars an integral part of all 10BASET nebworks with more
than tws I¥TEs {soe Figs 13-1 and 13320 The repeator onit 18 defined in Section 8. Multinls repestor unils
are perraitted within a single solliston domain fo provide the waximun connestion path leegih specified in
Sootion 13. The repester Wt s pot a4 ITE aud thercfore has elightly differont requirarmenis for ils
attached MAUs, ar defined in #.4.1. Repenter sets with 10BASE T MAUR are reguired to provide the auto-
parfiiowreconnection algorithn on those ports, as specified in 9.6.6.2,

14.1,1.3 Twrinted -Pair Media. The medivu for 10BASE-T is twisted-poir wire. The performante spoo-
ifieations of the aimpler Enk segment ave contained in 14 4. This wiving novmally consists of 0.4 mm to
£.6 mm diameter {28 AWE to 22 AWE] unshiclded wire in a multipair eabls. The performance specifics-
tions are generally mot by 100 m of 0.5 mm telaphone twisied pair. Longer longths ave punnitied providing
the sbmplex link segment mests the requiremenis of 14.4. A length of 100 m, the design obiective, will be
used when referring to the langth of a twisted-pair bink segment,

14.1.2 Definitions. Thic section defines the torminology epecific to Type 10BASE-T MAUs and thew
spplication to repenter undfz.

bt timae (BT} The duration ofone b gymebal (VBRY.
collision. A condition that results from coneurrent transmissions feom multiple sipial sourous.

comrman-mode voltage. The instantancons algebraic average of two signaly applied to 2 balanced circuit,
both slgnals refersed Lo & commion reference. Also called longi budinal »oltage.

%45
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0§81 T80/ L BE0T S
REFERENCE CHMACD LAN LAYERS _
SEQDEL : i ' R
| HIGHER LAVERS | : '
¥ ¥ B i
4] ) E )
APPLICKTION A losioa, ok mﬂ : ;
% aagt A ¥
:: QMTRQ’L aagnahdh § i
FRESENTATION AaCE : : ; ‘
: ¢ lorg : ¢ (UTE
J 1 MEDIA ACCESS : ;
CORTROL
& ; . ! :
Finnmint: MACH ‘ :
S A pvsica REPEATER
TRAMSPORT § .;.‘G /_.* $§GN&§-‘W m.
Fo st LT
o _."‘ ; ’! - f
NEYWORK (0 F Lol
paTA k|
cJ
B SIC AL

Fig 141
IGRASE-T Helationabip to the 180 Open Sysioms Interconmwetion (08I}
Haferonce Model mod the IERE 8083 OSMAND LAN Model

cross oonnest A group of connoection poinds ofben wall- or rack-meounted in o wirkag closet, veed o
mechanisally terminate and inlorsonnest twisted oair bullding wiving,

differential-mode voltage. The instantancous algebeaic difference bebweoen two sigoalz spplied to & bal-
arvsd cirenit, both signals referesd to o comunon referentce, Adso ealled melsilic witage,

Miealivaen-Dependent Taterfaoe (01 The meshanienl and sleetrical interfuce botwaen the bwisted-pair
link sogment and the MAU.

Physioal Medivm Altachment (PMA) sublayess The portien of the AU that containe the functiondl
cirenidry

Physionl Bignaling (PFLS) sablayer, The portion of the Physical Layer, contained within the DTR, that
provides the fogical and fonetional conpling befwern the MAY and the Data Lind Layes

simplex lnk segment. A two-wire path betweer two MAU lnclading the teminating connectors, cone
siating of ane or mere twisted paies jeined serially with sppropeiste conseetion devicsa, for example, patch
fielde and wall piates {ses Fig 14-2) '

teristed pair Two montinueus insulated cenduckors helieally twisted arvund one ancther (ies Fig 1455
twlsbedpale eable. A prous of tedaled saiv within o single protective sheath,

twisted-pair cable binder group, & group of twisted paive within a cable that ave bound together, Large
telephone cables have multiple binder groups with ligh interbinder group nesr-énd arosatalk lose.
twistedpair Hnl A twisted-peis link scgment and its bwo atbached MAUS (see Fig 14-25.
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IO 5008 1 1958 _
ANEVIREE Bl 8037, 1999 Rdilion. OUAR AND METEORDLITAN AREA NPIWGRKS:

14481 Objertives

{1} Provide the physieal meros for comtcunication hefween LAN Dala Link Layer Entities.

(%) Emaure compatibiiity of mdependontly daveloped physical nod elpctrical inderfaces.

i3} Provide n commuanicntion -nimn»i'wiﬁi @ mean bit arror rate, ot the physioa! layer nervice lnterfaee
of legs than.one part in 105,

43 Provide for eass of fnstal Hation and service.

5 Ensure that fairness of DTE accss 1 not compromised. _

{B;  Provide for Iow-coed networks, 85 celated $o both euwipment and cabling.

¥t Make ose of telenhone twided-palr buikitog wiving sod {elopiony wiring prastices.

14.1.2.3 Compatibility Conslderativns Al boplomentationn of the hwistedpalr lnk shall be som-
patible at the MDL The MAU und the medium are defined W provide compatibility nmeng devices designed
by different menufacturers, Degigners are free to buplement eiroultry within the MAU in an applivation-
depsndent manner provided the MDT and AU twhen implenented) specifieaiiona s med,

14.5.3.3 Mode of Operation, The 10BASET MAL i capalie of operating tn normal. mode only Boe
7.5.4) The MAL shall not opurate fn mositer mode,
When normal mods 15 In operation, the MAU functions 8 u direct connechion betwseen the medivm and
thie TR or repeater, Dats frow the DT or vepeater b outpud to one of the slmpler lnk segrente of the
Hnk segraent, qud data vecsived ou the othey simpdex link segment {s aped to the DT or remsater,

14.2.4 Bedutionship to PLY sud AUL A close relatiunship euists between Sevtion 14 and Sestion % Seer
o 14 gpesifies the physical modivm pavameters and thoe PMA lsgleal Rinctionx residing in the physieal
MALL The MATJ provides services to the PLE defined in Seetion 7 by means of Gie AUL I0BASET MAUs
support s snbset of the AT services specified in Section 7. HIBASET MAUSs do not sapport the optionsl
inolaie ﬁ..rwmxng the optionst OO shrenil, or the wﬁma} C81 wignalon the € drouit

The deslgn of an external MAL cosvponent reauires the uve of hoth Section 14 zmé Boction 7 for the PLY
apd ALY gpecifiontions,

Tho figexes and numerens texiual reforences Hovughout Section 14 refur to terminology assecioted with
the AUT {that i, DO, DI snd CI} Bince an embodinent of the 1GBASET MAL doss not reguire the imple-
mentation of an AUL, $be DO, U and T olveudis may uet physically exist Howeear, thoy arva logleally
prosent and MAL oporation is di‘ﬁ ned interms of Beem,

4.8 MAD Fuseilons! Bpecifiontions. The MAY provides the moans by which sigaals on the theee AL
sigeal chrouits bo and from the DTE or ropeaier nud thely sssvainted inferlayer messagey are coupled o the
Peristodpade Hnk eogmont: The MAU provides the Sllewing Feuctinnal capabilitier e hundle measage How
between the DIE or reposter and the twisted-pair Enk segment

{1y “Transwdt fonetion. Provides the ability to iransfer Manchestor-snended data From the DO ciranit o

he T eienit. Whils net sending Manchenterencoded dadn on the 11 ebout, the MAL sends an
- wdle signal, TP_1DL, onthe TD clrouit,

23 Reseive funciion. Provides the ability o transfer Manchestersponded dota foom e BD cirenit fa
the D sirouit, While not sending Maschesterenosded data on the DY circult, the MAU sercds an idle

 signal, 131, an the DY clrend i

33 Lavpback functivn. Provides the ability o transfor Manchester-ancoded data from th e Dt the 18
vircult whern the MAL is dending Manchestor-encodud dats to the TH doeuit.

) Collisien Presence funchion. Provides the sldlily to delect simullaneous eceurence of Manchester-
‘encaded datz gn the B aud DO chroaits and $o regort sush an ocourrense as 8 sollision,

(6) signol gl orror Message () Test Banetion, Provides the ib’iséw 14 indicate to the DE that
ghe Uollizien Prosencs funstion v spsrational and that the signsl queliey error message can be went
by the MAT.

6; Jabber function. Provides the abillly to prevent abnormally long reception of Manchester-enceded
dats on the DO sirouit foom tndefinitely Esrupting bransudasion on the nebwork, While guch & con
iﬁm; ie prosent, faoafer of Manchester-encodad dabta by the Thauimis and Lonphack fanciions in

inabind,
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; ESRER HBUR.E Y 1ETB
LR ANMARRE ﬁtd S05A, 1HES Bdtiee

(4 Link Integrity oot funetion. Provides the -ﬂ:ﬂliﬁr 1o protect the nobwink from the consequontes of
Erilore of the simplex link atiached fo ﬁzga BI ohroult, %r?ﬁ‘i_ga: much w failure ix progsent, sranafey of
Blanchesterenended dats by the Trongmit, Recetve, and Loopback funchiens is disabled.

1423 MAL Faneiions, The MAL shall provide the Trensmal, Roverve, Loophack, Usllision Pregense,
Jabher, and Lok B siegrity Thet funetions The SUE Test {um*nmi shal be parfarmed by MATUR that are
eonnested to DTEs and shall sot be performed by MATUS thit are conneetod B0 rapeaters, & sapatility may
Ty ;mwxaed in the BAL 'a sobivate o ambibit the BOE Testfinetion. s not mqaﬁmﬁ that o MAU detore
ming teat 10 i connacted o aither o DFTH or 2 repenter and nulomasioadly activate ar inbiBib v SGE Test
Tirnetion.,

14851 Teansmit Funcilen Beguivements, The MAU shall vecelve the sigaals an the DO ahreuly
and send them io the T virowit of the MDD & poesitive sianal en the & lend relative to the B Jead of the DO
siruait shall result in 8 positive signal on the TDe Traoseait Datu ) load of the MDU with rsapact to the
T dead,

At the start of & packet ’tmrw:za'i%a;&z m vaors Bhaa 2 hits vany be veesbred Sram the DO eivowit snd not
wransndited onthe "ﬁ’} civgt, in aﬁmﬂim, if i perminsible for the fret Gitsont fo conbabn ;ph:—w@ wintations
wr fuvadid muphitude, AR subsequent bite of the parket shall be repraduced with the difbrential voltage
sified 143, 021 and with no meve fitber thon is specified i 142024 The seend bit transayitied on.
heTH arewibehall be fransmitted with the correct dming and mgusi levals. The wleady date prapagation
duley Bebwron the D clrowit input and the TII direuivahall nod exesed 28T :
For any twoe packets that we soparuied by 228t or Jops, the starbap delay (B0 loes plur slendysiate
fropagstion sia%xw; of the fedt paeket shall cob exoded that of the second prckel by fave than 2 BT
Whenever data is avf being transuitied an fhe T cbrouit, an idle sigal, T9 DL, shadl be fransmitied
Gy the T dreudt, "§:P‘___‘§I§,L i oa start of ile an defined in W33, Dllewed by o roposting sequence of' g
16 ms 28 oos period of silenve {the time whore the differsatial veltage remains st G mV 2 80 a¥iand a Bok
Lot pulie tors 1483 L8 £*el!=mr*§zgz # ;mm and siard uof e, the repeating sequence shall start with g
porid of silenve,
Tranamistion of TP _INL may be terminatod ab any (e with rewpect b0 the lnk fost pulse, It dhull be
larminated such that na mare than tho fest transoditod BE of 3 packst i corrupted, and with oo more
delay than in specified for bit los and swady-sinte prapagativs,

14858 Heesive Funclivn ﬁm«q;xﬁmm@hﬁﬁ. The MAU shall roesive the sipnals on the BD sirendt of
the MIH and send them to the DY virenit A positive signal on the BD+ (Reestve Data ) lead relative fo e
}EE"} tond of the MDY shall sescif in o positive dgnal on the A lesd with respest fo the B igad of the DI
hy L
-A’b the start of 4 pecket reception from Gie BRI eirewit, o mors than 5 s may be seceivod on the BE ol
exthand st Searsmitted onde the DY cireuit. In qddition, it is yermissible for the St bib sent gn the T ofs-
euit fo vontain phage vivlasionys or invalid duta; howewer, all suawesive bits of the pagked shall be went with
yuer mors fan the amount of itk spaddfied in 1430410 The sivady-stato propagution delay bebwoen the
RE steeolt and the DY cheondt shall net exeepd 2. BT
Far ur 1y bwo packots that are. $x'§mf§1§r‘{§ by 8.8 pe e lews, the sterb-up deloy of the Frst packet ghall not
grpeed that of tha secand, packet by more than BE

14214 Loopback Function Requivemenis, When the MAU s transmiiting en the TD virevit and
ie pel receiving B {spuf messages (14,2 245 on e RD ehroutt, the MAU shall transmit on the DI ciroust
ihie slgnals roceived en the D60 dieonit dn order to provide boopback of the bransmigted zsig"ﬂi A the staetof
packet franmsiasion o the T cirend ik, ne more than 5 bite of information reay b received foom the DO o
enit and not bransmitted to the DI cirerit, jn sddition, it s permissible for the fest bit sent on the DY chronit
I suntain phase vickabions or invalid daia howese r, a1l suecessive bits af ihe packet shall snout ghe fitter
specified in 143081 (thate i, 1.5 o phus 18 na. The stendy sbabe propagaiion dilar between the DO dn
eeb and the DI edreuit' shall not exceed L BYE

148104 Collision Presente Fuscilon Bequivements, The MAT shall detect 28 a collision the
simutianeouns occurrence of peiirity on the DO oiroull and the RD cirouit while in the Link Test Pase stafa,
While g collision b detected, o O30 signal (500 7.3.8.2) shall by sont om the O cireait, The sipnal shinll e

G40
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ARG Bl
ANSVIBEE S 402.5, 1990 Rt

M%%m&ﬁma@%ﬁmm&mmmﬁmﬁww%?@m&%a&m&ﬁufm
TR piranit aball Be gent fo the DY clrouit within 9 BT

The signal peesented on the CI ireuit in the ahsenes of collision, SQE test, or Jabber ahall be the IDL

14418 signal_guality error Menange (RQE] Teat Function Bagulrements The B Tost fune
sion shall b performod by MAUS that are sonneebed o DYTES and shall net be performed by MAUs that sre
eonnsctad to repesters. When the SOF test i performed, the MALT ghall send OS50 an the O drouit fiv a
thine W _tosd’ beglandng & troe BEE eat walt afber the lusd positive traamibion of @ packet oa the DO
giroudt. ‘The valve of ‘BGE lest’ shall be 10 BV 2 & BY and the valuw aﬁ%@&m wait® shal! be between
. pia snd iﬁ i "3"2&& &um%&m mm s pe ek of e normal celindos o sipnaiag clroultry

ST Egit ‘ T | sk Wﬁfﬁ M £ TT eleenit or e D ﬁﬁmt

fenetion while o any of the Uik Test Fail atates.

- fromm ¢ tly disrupting & ; -
sl mgmmm wmmamzmgam; mm&zm}g W@waﬁa&sw%&m ﬁmm
swhieh: thme the Transmit funetion sy sontinususly teansmit 75 putoud m 10 e 11 sirenit. The
value of it man’ shell bo betwonn 20 ime end 180 ma. I s teanemisaton excosds s duration, the Jubber
funciion ahall inhibit the Loopback funstion snd the transmission of 713 oudput mesusgon by the Pransmit
funetion, sod shall send the CS0 ggnal os the O1 erenit, This shull continue wnti] onufpud_jdie has haen
continususly prosvet on the DO cirendt for ¢ tie ungaly’, The value of ‘ajab’ shall be 0.5 ms £ 025 2.

it s mwﬁﬁ wm:mm shi dinbiber funetion when the T8 cieeuil branamitier s sonding T8 ceipus

™ &i&kﬁ%&ﬁ aﬁaw%mm&m%m ﬁx&m mi’m the :&W}:&Eﬁ&‘{ﬁ Jabber Lockup Pratection
fnetion oporstes 8% its longeet pormittad thue ws specifiod

i i, bl Fanpnt and Bak
vity, If teithae RD WW$§&RW‘§WW MamﬁM&W&M&ﬁﬁM
m-%mm&&mmmmmgwmm o be sand on the DI dropl and the
Tl sdie mu 1o e sent on the TD W{f&g 34855 "The valoe of ok _luse" #hall be beb sers B0 wn and
R0 e, Whes BB fnpud or e somber e may’ of sonsecutive link test zmzmg e sendvnd on the BD arcms,
the MAL shall sxit the Link Test Fail state. The valve of Yo e’ shall be bebwoen 2 and 10 tnchugive,

Only tink tent puloes that socur within time Tink jess, mwea’ of each sther shall be considored conssontive,
The value of Hnk fest max shall be botwoon 28 mn and 150 ms. In addition, detested pulses thet oceus
withds a thme lnk fest reln’ of & pravicus pulse or packed ghall be lgnoesd while in f:?w Lindk Tual Poas
atate I the Ldnk Test Fail atate, syl pulses shadl revet the counted number of comsesn i
S Espe. m mﬁé‘ ﬂ‘ffhﬁk&‘muﬁ&n“ whll b badwoan g ¥R ﬁgé Tme He £y i £ ¢ X
the sigmals on the RD and DO sireaits become dle. The MAU shisl] not detect s Nak test Wmm ingue,
Addigianally mM&ﬁmyw&g&whﬁk%?ﬁ}mmmmﬁkam%ﬁ?m%mﬁmm
‘ﬁﬁ ﬁi@m ) maﬁ&m&éﬁmé&ﬁm T B m%?ﬁﬁm&

While the MAL is sob in the Tm M Pass w; ehe Link fmgwﬁym Fanatian shadl dsable the bt
e of the Transmit, Revndve, and Loopbosk funetions, and the Collision Presevae and S0 Teet fune-

O i e of endering the Link Tost Pass sbute s showo do Bl 144, & BAY mey sptionally
mmsﬁm Lm&*ﬁmmg Beuet state,

b vindble indientor m-wﬁ&ém%%&”%m&m@%imkmmsﬂ%ﬁmmﬁ&ﬁé that the scdor
be yreen und ma;é&memdmr% Tabted appropeiately 15 s farther recommanded that the indiater be on
whan the MAU fsin the Link Test Pase afafs snd off stherwise,

1448 PMA Interthos Messagos. The aiessaies betwesn the PLS in the DTE amd the PMA in the MAU
shsll pornpdy with m?%&m&erm awwsages dosoribed i 781, Those messnpes aleo are wied in repeater

e
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e IROFEC BRO2-2 £ 1083
LHEMALD ANSUTBEE Sul 80y, 1803 Hdisinn

weit i PMA communiention. These and the messages between the PMAs over the MDY are sumimarized
bedow

14821 PLE to PMA Messages. The following messages ure sent by the FLS in the DR of repaatar
1o the PRA s the MALL

ot Do (JE.SE LOBG Gotput nfarmation
owtpud_jile D iDL o dute o be eulput

14,222 PMA to PLE Megssges. The following messages are send by the Mall fe the PLE in the DIE
O repeaier

Messnge Chireuit Signal Meaning

input 1 CRLOD Ingub nformation
inpuf_idfe 5 10 Mo information to inpog
s e iable o L MAL in svailabie Tor output
sloned puslivy gerar 1 CRe Error doteeted by MAD

Retiming of CD1 and CDO signals within the MAU is neither prehibited nox xequired. Considerable jittor
may be presvnt (oee 143131

14223 PMA o Pwisted Padr Link Segment Mebsages

Mensage felrgait gl
P euipui 0 (L CDn Output informetion
0 iddle ™ TP iDL Mo infonnation o output

"‘ﬁi&.gm;&si‘l r for TP_IDL is defined in 14.2.1.1. The enceding fir D1 aud {“%’E{} in the same HE that wesd
an the AUL 5&& tming of O and 0130 signals within the MAT is neither prohibited nor requized,

14.2.2.4 Twisted-Paiv Link Segment to PMA Messages

Bg Cirenlk Sigogl Meaning
I‘c‘Z} fapuf D (6113 Baha o) Iriput {aformation.
R jedle R T 1D Ne informontion to ioput

The enceding for P 10 is defined in 14 210 The encading fur 001 pad CD0 s the samne as thal veed
on the AUL

14,225 Interface Blessage Thoe Beforences. Deday and bit loos specifieations are measared from
the cesvrvenes of messages at the MDI and MAL ALY The following describes .,Iw point where each mes-
sage staris:

Megaage Bolurence

wudput teading bit cell boundary (BCB) of first vald CDIL or CDO
ol fuis Tagt g}s&#itiwmfgq'ing teanaition prioy to sfart of THL
input lesding BCEH of first walid CD1 or T

inpud jadte last pusitive-golng tranwition prior to start of DL
wgnal_guality prrar first fransition of valid amplitude

nicxte otieilobly Iast positive-going transition pricy ta start of [DL.

TH outnat lending FOS of fivat valid S0 or OO

T ielle Last positive-going $eans ition prior o siart of TP _1DL
BB cutput eading BOR of firss valid GV or OO0

K felle Iast positive-poing transition price to start of TP IDL
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BOED 58003 1 1683 _ ) _ <
ANSTICEEGUE B0R8, (55 Bidibion LOCELANN METROVILITAN A RES NETWORES:

1425 MAY Stete Diageame. The slote disgrams of Figs 148, 1803, 143, snd 148 dopies the full get of
sliowed BLAT] sinte Funeilons relative to the clreuity of the AU swd MDL

The sotation used in the giate dlagrams follows the conventions in 121 The variabies snd timers used
in the state disgrams are defined in the following sections.

14253 Steve Diagram Varisbles Variables ore wsed in the stale diagrams fo indients tho statug of
MATF inpate and oubputs, to control MAU prratian, and to pags state infurmation batwees ferctions,
i the variable definitions, the nome of the variable s followed by 2 belef destription of the vazinhle nud
a Hst of valuoe the wariable may taka, Por thess variabics that are sinte dagram cutputs, ane vakue will he
idendificd ax the defhull, The varisble Bag the delavlt value whon ua sctive stale coniaing 3 term assiguing
a differout vaiue,
Far cxample, the variable wmit’ hay the value ‘daable’ whenever B Jubber femetlon or the Lok Tntep-
ity Toel funotlon lo in o state that soserts ‘smiteolinable’. The variable hag the defavlt value ‘smable’ alt
gther times.
The variabies wsed in the state diagrems are defined az follows:

DY Controls the signal sent by the MAL an the DI elroutt,
Waluen il BLAKLY (s sending mpud_idle, [DL fdedfianits
B3¢, BEA T wonds the slgsal reooived on the DO dremt
Ipbk = disable overrides this and causer impng, idle to b sont.
RIv MAL sends the signul received on the RD elronid,
rev = disabie sverrides thiz and cansen iapnf_idle to be sent.

CL. Contrals the signal sest by the MAT on the CI c&-rc't’ziﬁ;,_ o
Vadues: idie: WEAY rendy man moodiable, 1D Welaglts
HEgan MAY sends &gl sprality prvor, 5 48
B3 States of the slgnal recaived by the MAL on the DO dhregit.
Webison idie; WAL o recedving nutput fdie, T
sobive: MATLL S veeelviag suting, Ol er £D1,
TE. Crairols the sipeal sont by the MAL on the I direwit.
Welues: idie; BAL sends T'D fdie, TP IDL (defoults.
B, BAAT mends the signal vopeivesd on the DO eirenil,
xxmit = dissbls oversides this and eonvses U0 dle o be sent.
BIY. Btatng of tho signal recoived by the MAT ui the BD siveuit.
Falues: idle; MALT s rovciving sliones or a link tens pulse. _
ackive; MAL i -ziﬁiﬁs;ﬁing wigrsis whoch meot the reguivemante af 148,338,
Hnbe_test xov. Matus of the Bnk test signal veeeived by the MAU on the RD sirenlt.
Vidues: falge; BLALT in not detecting 4 Bnk best pules.
Erae MALN s detecting o link fesi pulse,
tmk ceunt. Csunt of the number of conseentive fink fest pulses revelved while in the Tank Fail state,
Values: nonnegaiive ntegors,
FLl T & ‘ﬂu sumber of eevswcntive ok dest mﬁ&% veguited before exit from the Lisk Fall state.
e emsitive inbegor bebucen Pand 10 ndlusive,
OV, {fﬁnﬁ:mig e path from the BD elvowitbo the B olveuit,
Vatuew enabie; receive Is enabled (defanii,
disable: the sutput t the D siveuit 13 faprt.idfe when Di=RI).
Apbis, Cantrels the pash from the DO drenit to the DI clrou's.
Valnes: smable; loophack 5 enablod {(defanlty,
disable; the cutputbo the DY dreult s npue idie when DI=TK>,
smit. Conirols the path from the DO girenit to the T ciroult,
Wninew ‘enable; fransndt ik snabied (defaalt),
disnble; teansrit wdisebled and the sipril senb o the TD areuit & TP 1L

Eha
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LA

IBOEL

Pawer Gn
imE
;gﬁ‘fg o Bosasier
EpPmE A
f eeparige T
g & DlufD
® H=DO
i antivon Bmidias ig;;fm:
iﬂm”g&’?‘ : .mﬁﬁ’&mﬁ il
Hemngiin
COLLISON
* THu00
& SieEp
& CimRne
Depetive whbddle DOl

Fig 143

3 B 2 VU0

AN B BOS, PO e

MAU Transmit, Receive, Loopbuck, and Collision Presouce Punetions State Diageam
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WOEC BRI 2. 1008

LUTBLUY IDuE

DBingotive

OQUTPUY DEYECTED

80E TE8T WAl

{atues BGE twel

srnitadisniie SOE_test walt Hmer  dohe®

Whaes enteriog & stale whers Start x_thiney’ i asserted, the timer i reset and rastarted sven if the
entared state (s the same as the exited state; for sxumple, when n the Link Tost Fass atute of the Link
Indogrity Test funciion stete dagram, the ok loss timer’ MMMMMWMWW
fhme the torm BRI « active + (ink_tost rovetrae « ok bt mde timer done) (s satistied.

e, timar, Timor for longest time ioput setivity oin be missing before the MAL determines that a
l:nl f’nii mm axigts (142.1.7),

Page 252


JW15785
Sticky Note
None set by JW15785

JW15785
Sticky Note
MigrationNone set by JW15785

JW15785
Sticky Note
Unmarked set by JW15785

JW15785
Sticky Note
None set by JW15785

JW15785
Sticky Note
MigrationNone set by JW15785

JW15785
Sticky Note
Unmarked set by JW15785

JW15785
Sticky Note
None set by JW15785

JW15785
Sticky Note
MigrationNone set by JW15785

JW15785
Sticky Note
Unmarked set by JW15785

JW15785
Sticky Note
None set by JW15785

JW15785
Sticky Note
MigrationNone set by JW15785

JW15785
Sticky Note
Unmarked set by JW15785

JW15785
Sticky Note
None set by JW15785

JW15785
Sticky Note
MigrationNone set by JW15785

JW15785
Sticky Note
Unmarked set by JW15785


Mﬁ}w

& amibedan e
& lpbiedisnbie
& [IsBOE

DOs=idip

BER fend wall Shmer Thoer for the delay frem ond of padhed o B stoet oF the O8O0
BB Test fanstlon (148151

sonid o boser, Thoer for o imeiis 218

sively long trensmi

unjab_tHmer Tines for the length of Ume the DO sireuit must be continuously ldle fo sllow tranamission
t5 be re-caablad (162161
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_ SSOAEC #8825 - 1508
CHRMACTY ANBUIRERE S} 2023, 1993 Bditien

14.3.1 MAU-to-MDY Interface Characterisiios
14.3.5.1 Isolntion Reguirement. The MALY sheil grovide isclution betweon the DTE Physieal Layor
sireuits nchding frame ground and atl MDI leads including those not used by TOBASET. This oloctrical
separstion shall withsisnd sbilsast one of $he fllowing eloctrienl shrength tesis.

(17 1580V e ob B0 He te 80 Hz for 809, spplied as specified in Bection 5.3.2 of [BCQ Poblication
BB (R

(2 32% Vebo fo0 B0 g, spplied s spacified in Boeiion 538 of IBG E;'*&‘éﬁiim{’%ﬁﬁ. SRD

(3} A sequence of ten 3400 V imprdees of aiternating pelerity, spplied at intervals of not fess than 1 s
The dhape of the bopuives shall be 1880 us (1.2 e virtual front thme, 58 ps virteel time of Talf
v&l;;s—"_ as defned in YRO Publication 80 (111

There shall be no insulation breakdown, as defimed in Section 5.3.2 of IRC Publication 950 (B, during
the tort, Fhe resistance after the test shall be o loast 2 MO, woassred ot 500 Vde

1433 Treosmitter Specifontions, The MAL shall provide the Tranemit fanction specifind in
34.2.1.1 in arscrdasion with the slecirical sperifications of this section. _

Where o buad 12 not spocifiod. the franamitter shall moet reguivementy of this seclion when connectad te
A 100 11 rexdative Tond, The uee of 100 £ lorminations simplfes the messurement process when using B0 {
moaserement soaipment ad 56 0t 1000 dupedaney realehing transformers pre readily pvailable.

Sorme tosts {n 1hds beetion regiire the use of aa equivalent Srouit that wedels the disturtion broduud
by @ simplex Fok sepment, This twisted palr model shadl be construstad sooording o Flg 1427 with sompe-
nent. tolarances as foliows: Rosinturs, £1%; sapaeitors, 25%; induchons, 105, Componant telerance specifi-
sabiore shodl be met Bom 6.0 Mz b 16 MEx For ol messaremeonts, the T creuil shell be spumnedted
through B balun to Seclien | nnd the signal messared seross & losd sonnected fo Section 4 of the wmodel,
The batue shall nol affeet the pesk differential eutput vai@agﬁi specifiod in 143,021 by more hew 1% when
inperted bebween $he 100 8 vesistive losd ond the D cleonit

The inserdon logs of the twhwted-pair model whaen measwred with a 00 0 souree and 1000 ad shall be
bobween 9.70 4B and 18.45 68 2t 10 M, and botween 6.50 68 and 785 48 ot 5 #Hz,

Seotion 1 Bection 2 Zeotion 3 Section 4
pres HgE
— - A Ay
AL E R Bas
ngk;\?.,wm _..?.»Mmmﬁ,
‘Qi!\"i Sh g 3% ﬂ&’? E
»«&z‘:fgﬂt\(‘v‘y“ AANPAAA
3}5 = o
e 8 i e ::f';am
WR—;; o) i e I
‘Beatabanens are i 1
PO Qe oount e bulon &‘mﬁ bggont wnd poraathide Capcitsnues s in gl
4o wot oxened B, G and L tolovancs sakiet, Erbuistocncny arg ju JebL
Fig 4.7
Tewisted Pa v Model

2057
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IEOVERC 38000 - 198N M ) . ) : g
ANSIARES 847 802 3, 1908 Radisn LOUALAND METROPOLITAN ARVA NETWORNS:

4181 Dilerential Ouiput Yollage. Some of the text and Sgwess of this section describe the dlb
farential voliage In terme of magnitudes, Thess requirements apply to negative as well se positive pulses.
Tho penk differential voltags on the TU cirouil when forminated with s 100 £ rosistive Joad shall be
between 2.2 V and 2.8 V for ol data sequences. When the DO eireult i deiven by an alb-ones Manchester-
encoded signal, any harmonic measured on the TD ereuit shall be ot least 27 4R below the fundnmental.
NOTE: The spediication ua masimust speciral somtponents is sol dntended o ensure complinncs with regeistione conmerniog BE
emiasions. The implementor should sunsider ay applivable lowl, nationsd, or intereatimnl regelations: Additone! Sitedng of apes
tralieamponents say & i e ¥ T
The sutput signal V), is defined at the swipet of the twisted-pair model as shown in Fig 148 The T
trmmkm shall provide equatization such that the sutput waveform shall fall within the template shown
fg 148 for all date sequances, Voliage snd time coordinates for fnflection points on Fig 14-3 ave piven in
’i%shie 14-1. {Zaro sromsing points are different for extarnal and interna! MAUs. The 2ero crsaings depinted
in Fig 14-9 apply to an external MAU) The template volinge may be scaled by a facter ol 0.9 to 1.1 but any
sealing below 0.9 or above 1.1 shedl not be allowed. The resostmended messurement procedure is described
i A4.3.3. Time tw O on the template reprosents 2 soro crossing, w;&.i‘x positive slope, of the output waves
form. During thin teut the twisted-pair model ghall be termineted i 100 € and driven by o transmither
with 2 Magchester-encoded psoaderandom saguence with e mintmum repetifion period of B11 bita,

\\{m.&u Bakun

' T ‘ e
Do > . ?wsﬁiigg,a

Vig 148
Differential Ouigut Volinge Test

18
B8
e
G4
T s
Rk
R
?é il I
2ok
<04
58
S
Wi . 2
8 1 2 % 40 & 60 W B0 B8 W00 YD
FIME {ng}
EXTERNAL Mau
Fig 149
Voltage Template
E08
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o FiRn i
HMANTE SNSIIBEE i %, sgggéﬁ Faivion

Tabie 14-1
Voltage Tomplnte Values for Pig 148
e (ogb
Beference Brternal MAD Inbersal MAD Valtage (%)

& ' 8 ¢ 6
E iH i i
i3 i 15 1% g
n : s 25 0.55
B : E B .48
8 43 3§ G
G &7 By ~3.4
1 43 4 By
¥ 87 &7 68
& w B8 @
% i ¥4 0.68
L 74 i {88

g B L1 &
N s ih 10
Q 15 R 64
P 11 110 9
£l i3 f i1 i 3.
& 108 11 &

5 i 584 L EB
% e 9 0
i Hi 10 ik
£ 1 D -
W gt Erhd AT

Phis test shall be repested with the template inverbed about the thae axis, In that case, t = 0 on the teme
plate representa & gero crosging, with negative elope, of the ontput waveform. When festing qn external
WAL the input wavelorm (o the DN dreuit of the MAY shell contribute no more thaa 0.5 na of Hiter.
Adbevense to this template doos not verlfy that the requirements of 14.8.1.2.3 are met. (See 44. 8.8 for mod-
ifieation of the templabe % fest jitter.)

The W’Jﬁiﬂ whill slways start with & pﬂsrs&vs}. wavelorm when & waveloem conforming to ¥g 712 i
applied to the DI cirepit. If the lest bit tranemitted was & O, the lesd transition will be ab the bit ¢sll
gemter of the UL, IF the st Bib xﬁn&mt‘t@d was # D0, the P%.,S will gﬁxwz'm an sdditfonsl trongition sl
the kit cell boundars following the CDO. Ater the zers crossing of the last transition, the dilforantinl voit-
age shall vomuin within the shaded ares of Fig 14-10. Onoe the differential voltage has gone mors negative
than -50 wV, it shall not esesed 00wV, The tamplate reuirements of Fig 14-10 shal be met when mea-
sured across each of the test loads deflned in Fig 1411, hoth with the Toad connceted directly to the TI efy
cuit onnd with the Joad convected through the twisted-pair model s defined i in Figa 147 and J4-8.

‘Fhie link fest palse shall be & single positive (T lend positive with respect to TT- lead) palie, which
ol within the shaded ares of Fig 1412 Onee the differential output woltage has become more nepaiive
than ~B8 m¥, i shall remain loss thas +50 m¥ The template reguirements of Fig 1d-12whall be met when
measured across each of the test loads defined in Fig 14-11; both with the load conuected direotly to the TD
sireuit and with the Joad connsched through the tm-wdv;ﬁm modal as defined fn Figs 14-7 aud F4.8,

259
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A BT

BEE Y aleieaainuts
5t 8 088 BY and
P8 gt as By
o g4 e
25HY 48 ET
Fig 1610
er Wavetorm for Blart of 19 1L

k11

51

Lo Lais B, 2350
e

143288 Outpat Thndng Hitter The teansmitter outpat itder b soamusd 8t the oxipit of the
turkghad-pake model mm& inoa iﬁi}iﬁzmé mgw& i ‘ie’xg%w& The fHtter sdded b the el onthe
: 13 ; shall be ne mere then 230 ue
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o ISOAIRG SRO2.5 0 1588
CRMACE ANMFIEEE 803 505.2, 1993 Editton

E#E ¥ wis wwxﬂmr-ﬁg
CRI BT €I COERT

BEE ¢ pialle i
G5 57 < £ L85 BE

-.&é 13 &: 34

- i e
Franmmbiter Wovefors for Link Test Pulss

Additionally, the BEAY hall odd no move than +8 ss of fider o the sigmel reccived o the DU dirouit when
the TD cieenit & divectly driving o 1000 venislive oad.

143124 Teansmittor Inpedance Balanee. The convpanemote o difforentindyesde ;m;xixfzxm
halande of the T sirouit shall excoed 99 - 17 Es}s;g,i‘ﬁs}} d B fwhere €13 the fraquency in MIz) aver the e
gueney range L O Mzt 20 Mz, This balanes ik dedined s 20 logiy{Bep /By, where B, (s an externally
a;xpfixd sine wave vollage as shows in By 14-35.

BUETEL Thas bilarce 6f P beet sutipreint ek re Dvaidellog ol th 147 08 restitors) mnab encend that voquired of the fransmibied,

143125 Common-BMaode (Oul pat ‘&’k’aﬂage;*ﬁxﬂ magnitude of the tital ommon-mode suipat velt
ape of the tranamibter, B, tessured ag shown in Rig 14-14, ghall e ese than 59 |V peak.

b Ganplemontey ghoaid
igh-frogusney, cammi-

FK}TE This apeetficatidn i net mlended to phevrs compliancn with regoleliong concornbay BT wmissions
wonsiiir By appiivedile Tocwd, vationd, vt .:r%m kil vepiiaans, Diiving uoelivhisdd teisted paie with
saody 'ﬁfﬁt‘-fsﬁq"c ey foanlt an Iobireucs W wther soudpraee.

FAZLEE Transmiter Uommondode Bejection. The applicativn o B, ap shown in Fig 1418,
ahall net change the differentiol voltage at fhe TD cirowit, Egp by mere thas 100 wV for 2l -ti‘?e&&
seguoycns, Add ronaily the &x’i,ﬁ* Hiter axided by the applicalion of ;Em shell be po more thes 1.0 1, B
shallbe 2 I8V peak 18] MHz sine wave,

143027 Teenemitior Fanlt Tolovance. Transmittors, whan sither dle or pon<ddle, shall with:
sbznd withaet duamage the application of short clropitx HEPOLE the T eirout for’ ‘A indefinite ;xeum* af tima
st shall restime pormal aperabion alier Bk fauﬁﬁe ave reinuved. T’he rv.af;zm?wxs, of E‘.Hﬁs mrrew;!. ﬁrirszg‘,z.
sueh & shert elreni shall not exesed 300 mA.

FEHL
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BH0.3 | E6Y
el B 0, G0 Baithe EOUAL AND MEBVROPLITAN AREA

Teanamitiers, when cither idle or nonddle, shall withstand wiiboul damage s 1000 V comman-mode
impeelse applied at B, of cither polarity (as indicated in Pig 14-15). The shape of the impulse shall be 6.3/
80 pm (350 na wivtual frent thne, 50 s virtual Hese of half value), o8 defined s TEC Pellication 66 1131

Fig 1418
Tronomitter Inpedance Balunce and Common-Mode Rejection Test Cireuit

415

Fig 1404
Common-Mode Output Voltage Test Clroult

282
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TSOVIEC R0 £ 1983
COMAALD ANBUIEEE %8 4023, 1358 Fdition

402 3 Eﬁa

Fig 14168
‘Transmitter Fault Tolerance Tesi Circuit

14.3.1.8 Receiver Bpecifications. The MAU shall provide the Beceive function specified in 14.2.1.2
i accordsnion with the slectrical spesifications of this section.

14.3.1.3.1 Reeeiver Differential Input Signals. Differential signals recelved on the RD cirenit
that are within the envelops of Fig 1418 and 1417, and have s masimum weto ceossing fitter up to
#13.5 nu frow the ideal shall be sent te the DI cireuit. The 13,5 us tncludes jitter caused by an exceder, AUl
cable and transmitting MAU, the twisted pain, and noise, Additionally, the MAL mecciver shall add v moxs
thiwa E1L5 ne Jitter o the receive algnal bofbre sending the gignel to the DI cleewit.

145,142 Beveiver Differentinl Maise lmmumpity, The reesiver, when pressnted with Manches.
ter-encoded dats meeting the reguirements of 14.3.0.3.1, ghall send thiz data to the DI drouit with 4 bit
loas of ao e than that specified in 14.2.0.2. In addition, the receiver, when presented with & signal meet-
ing the requirements of 14.2,1.1 and within the envelope of Pig 14-12, shall novept 15 as a link test pulsa.

The receiver, whilein the Idle state, shall reiect ns BRI inpuf the following signaly;

1) All gignale that when measurad at the sutput of the following filter would produes a peak magni-
tude less than 300 m¥ The filter i & J-pule low-paas Butverworth with a 3 dB cutoff et 15 MHz2
{rafer o 4.2} '

{2} All continuons sinuseidai dpgnais of amplitude loss than 8.2 V peak-to-peak and freguency less than
2 Mz,

(31 All sine waves of single eyele durstion, starting with phase 0 or 180 degrees, and of amplitude lese
than 8.2 V prak-to-pesk where the frequeney is bebween 2 Mz and 15 ME2. For n period of 4 BT
before and after this single cycle, the signel shall be less than 300 mV when measured through the
flter specified in {1} shove,

14.5.1.8.3 Idle Input Behavion The idle condition shall be detected within 2.3 BY of the Tast low-
to-high transition at the recsieor. The receiver shall take precauiions to ensure that the highdc-silence
weansition of the start of idle 2 sk falsely interpreted an & silence tenon-idio frandtion, even in the pros-
ence of signal droop, svershioot. ringing, slow voltags decay, o a combination thereof due to capacitive and
inductive effects fn the Gransmitter, Mok sogment, and receiver

26
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143148 Commondfode Rejoction, Reclivers shall assume the proper stats on DI for sny &ifee-
mwﬁmm#&%ﬁm&xm&mﬁ&ﬁﬁiﬁm&x}ﬁiwmmtmwmﬂmm

' : By (applind s shown in Pig 16881 B ahall be a 25 V peak-topaak squimre wave, 300 kilz
WW&%,MM wiﬁw@%gmmnm&amégm(mm;&ﬂﬂ.nmﬁy bl sontribute no
ok thive 2.8 v of sdge ftter to thy slgnad transes iy ien of the reosives
ng;%ﬁuam1m%nmm«mweimmjitmMsmmmmﬁswﬂﬂdmmm
ehsmwmﬁwmm&b@mmmmmmmmmmm
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s FROEC 80088 1 1008
LA ANSIARRE S 5025 1000 Biition

HE £

?PG

Hgisa8
Becsiver Uommon-Mode R@j@e&mﬂ Test Chrouit

tmgidan -
;l PG
N Fig 1419

Common-Mode bmpulae Test Ciroait

142188 Receiver Fault Tolerance. The receiver shall tolerats the applieation of ghort clrenits
bebween %ixi» Ionds of the B cleouit for an ndefinite period of time without damsge and stell vesume noe
-mal operation alter such faulis are removed. Recsivers shall withstand witheud damage » 1000V commarn:
“mode impulge of ¢ither palarity (B on, s indicated in Fig 14-103. The shape of 1he impulse shall be 0.3/
50 15 (300 ne virbusl front time, 50 ye virtual tios of had? value), ns defined in LEC Publicatien 80 {11].

14.3.% MAL-£0-AUL Speciication, When g MAU contains » physical AUl connectar, the fullowing spee-
ifivations shall bemel,

14823 MAU-AUL Blectrical Tharacteristics. The electrical charsctoristics fir the deiver and
ressiver componenis withm the MAU that are vonnected to the AUT shall be identical to these specified in

285
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IBOAEC BB - 1808 _ e, . .
ARSI S 9659, 1995 Rditien LOUAL ANT METROPOLITAN ARVA NETWORKE

T4-gnd 7.5 AddiGanally, the AULED roeeiver, while in the 14k state, shell vejoet an inpot wavelrm of toss
than 2180 mV dfRrantial.

14.35.2 MAT-ATTE Mochanical Uooneotion. The MAL shall be provided with » 15-pin male connec
tor se specified in 7.8,

14.3.2.8 Power Consumption. Pollowing PowerOn, the surge enrrent drawn by the MAU shall be

such that I, x Ty, is less than er equal 6 2 % 107% ampere-seconds, where Is I the peak surge current and
T\ in the time duving which the curvent excoeds the larger of 0.5 A or 0.5 % L. After the 100 ms following
Power(n, the surrent draws by the BMAY shatl not excesd 0.5 A when powered by the AUL

Thee MAT ubiall bo capabie of apsrating from all possible voltage sources, including those eurrend Jinited
6 (LB A, as supplicd by the DTE or repeater theough the vesistancs of all permissible AUT caldes,

The MAL shall net ntrod nee sxdvanecus signals oo the TH, ﬁz or DY ¢ircutls durlng normal powerug
and powsr-doven,

144 Charscteristios of the Bloplex Link Begment. Bxcopt wheve otherwise stated, the sinplex Hank
degment shall be testod with source and load hmpedances of 100 0.

1443 Owerview. The medien fr HRARET éig twistedpair wiving, Shres g significant number o
HBASET networks are sxpected o be inatalled otiltsing b-place unabieided tsaiwimm wiring and typieal
telephony instaliation practices, the end-$o-end path including differsnt types of wmng. enble connectors,
and cross connects must be considered. Topieally, 8 DTE connecis 10 2 wall ootied usdng 8 Ywisted.pair
pasch cord, Wall outlots connset through building wirdng and & croge connedt 1o the vopestor MAU in s wir
ing closet.

NOTIE: RLASTIA BB (10911 1A 181 provides mpeeifieations for medie and tastallation penstions suitable e wae with this standnrd.

1442 Transdssion Paremetevs, Bach gimplex lnk sogment shall bave the fellowing chersdteviation
All characteristios specified apply to the tota) shaplex link segmont unless stherwise noted. These therao
teristice are peperslly met by 100 m of unshisided twistedpair coble composed of 08 mm [24 AWG
teisted palrs,

#4420 Tesertion Lose The insertion Toss of & eimples lnk segment shall be uo mere than 11,548 af
wll frequencios betwean 5.0 and 30 MHz This consiate of the sttenuation of the teisted pales, tonnecton
losses, and refloction losses due to fmpedance mismatches betwoen the varions componenids of the simples
Hnk gegment. The ingertion loss specification shall be met when the simples hnk segment & tevminated i
souree and Jond Impedanves that satisfy 143122 and 1432184

NOTE: Mubtipair FeCinavlated 0.5 wom (34 AWGT sable typlenlly sudibits an sttenuation of 8 4 to 100 SB2108 ot 30, The losw ol
FYO-dnnaisted cable saibits signifcant temperaturs dependens, A% temperaturen greaber than 40 %0, & may be necesimry o vee &
kews benperature-dapeadant sable, such ae ntaet plesuesrated sdides,

4422 Differvntial Charscteristic bupedence. The magnitade of the difforentinl charactoristic
tmpedance of 5 & m length of twisted pair used in seimplex Rk segment shall b hobweon A5 £t and 1510
for all ﬁ'éq@m&ﬂ!ﬁﬁ Betwess B Mz and 16 Mz, Sincs churnctezivbio impedanee tends to degrense with
inereasing frequency. the above reguirernont is giammliy implied by the condition that the magnituds of
the charscteristic impedunce over the feguency band 1 MHz to 16 Mz is 10084 18 €2, Alse, the mapnt
fude of the input impedance averaged over the 5.0 MHz to 10 M¥z frequency band of & simplex Hak seg
ment termingted in 100 £ shall be bebween 85 £ and 1118

4423 Medivm Thming Htter Intersymbol luterforence and reflections due to impedance mis
matches bebween tandem twisted paiss of u twisted-pade ok segment and effects of connection devices can
intreduoe jitter W the O and GO0 sipnals reseived on the B3 eicoudt, Mo move than £5.0 ne of fither shall
be introduced to a test signal by a slmplex link segment. The test signal shall have 2 peak mmplituds of
20V and 10% to 50% rizse and &l Hmes a&' m u8, The conient of thetext signal shall be & ¥anchester
encoded peeudo-candom soguenve with s minbym repetitien period of 11 bits.

N{;&m Branehee off 8 beeteied pade (often rofrrsd G 5o Seidoed tape o u3ube™y will peveenlly coioe sbbasstes 3tter and oo shoutd e
P

b
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i FROFTRC RG-S 1 1R98
UERACD ANBUTBEE Bid 3073, 1903 Hdith

14.4.8.4 Delay. The maximum propagation delay of twisted palr ahall be 8.7 oefox Grivdniven velosity
of (LBRE x o1 The maxinuin propagation deloy of & Brk segment shell not exceed 1000 08,

1443 Coupling Parameters Ty avoid ezcessive smea}mg of wignals bebween twisted paivs of & bwisbed-
pair cabile, the crowstals must be Hmited. Crosstalk loss is specified for the twisted pairs in a teigted-pair
sable or bwigted-pair cable binder group that are uasd an ORARET m"me&-gmzr ok, Crosstelk Toss g
}1‘9:,&2!3&& with the far ends of both the disturbed and the disturbing puirs ead the near imgi of the dinturbed
padr termninated v 200 8 Drivers of distoebing paive shall bave o sovrves impedanos of 100 00

1daant Differentin! Meardnd Orosstall OVEEY) Loss The NEXT loss between mny two twisied
praireof @ *mkhed«pm} walile is dependent wpon the geomelry of the beristed-puic pable. Since the proximity
of &y two twished pairs is influenced by the size of the twisted-paiv eshie, the NEXT less iv affected hy
twistedapair cable size

144501 Twenty-Five-Falr Cable and Twenly Five-Pair Binder Groups. The NEXT loss
beﬁween any two bwigted paivg in o twanty-Bve-palr twdsted pair cable or Binder groug used for J0BASE.T
applications shall be at least 30 - 15 T F19) dB fwhore £s the fequency In MEz! aver the frequsncy
range 5.0 MHz and 10 MHz.

14.4.3%.2 Fows-Pair Cable. The NEXT losz between any two twisted pairs in a fourpair dvisted-
porir eable wied for 10BASE-T sppBeations shall be at loast 26 - 15 log {110} dB lwhere Tle the Fequancy
m MHz) over the frequancy raoge 5.0 MHz and 10 BHz :

1443018 Oiher Cables The NEXY loss reguirement B all other twisted pair cables shall be the
meltiple-digturber MERT loss of 14 £33

14.4.02 Multipie-Distarber NERT (MDNEXT) Loss. When s twisted-palr cable ov twisted-paix
eable Binder group contabne Swisted padrs Bron meltiples 19BASET bwisted-pair Hek geprnenty, the multi
ple-divturber cressbalk losy iz depondent upon the specific seloction of m:&w ant disturbed peirs. For
wmigh IOBAREST veceive ;mm MBNERTY is messured by baving the remalabig nearend ?rmm it pairg
fanchuding the transmit pair assaciated with the reseive pair undor test) driven with identisal sod synehrg-
nized siie wave signsls. MDONEXT may then be deternined from the signal level sbaerved an the receive
pir wndor teed. By sxamdoing il puir sombinstioes with a fixed nurcber of ﬁi&tm‘hen-. a euinpiative distri.
bastion of MONEXT Is ebtained st sach Broguensy of Interest. The oue percentile of this cumulabive distei
bution shall be st leazt 38 — 18 log (#1¢) cwhere s the frequeney in MHz) ot 8.0 M2, T2 MHe and
10 M Hz When the pumber of p{miiﬁa sombinations allowed by o wable s fower than 100, the MONEXT
loss for all combinations shall be st lsast 28 — 15 logygl 10 fwhare {15 the frequency i MHz; at 5.0 MHz,
15 MHz, aad 16 MMz, Hefor to 18,722 and Appendix A3 for & tmorial and wethod for satinating the
MIDNEEXT losz B wam:"xpleﬁﬂ n-pair cakle.

t4.4.4 Nelse Environment. The noiss level on the Hak Hﬁvgrwnﬁi shall be such that the ohjective error
vate is met. The poise spvivornment congiste geﬂé:m%}y of tww prioaary sonteibutors: op mﬁm from. ather
IPHAREST chroniis; snd externally induced impuise potee, trpicaily from w,ﬁaphwm vinging and dialing sig-
nals, snd other office and building equipment.

La44.1 Bmpulee Netse. The wvesage rale of ocommenss of impulaos greater than 284 mV shall be loss
than o equal to 0.2/ bs measared &t the oubput of the fllowing specified Ritez, Following the stact of any
pavticaler impulse thot I8 ebunted, any additions! impulse shall be ignored for u peried of | us. The simplex
Bk sapment shall e tepminated at the far end in 100 (. The flteris a $oole Bulterworth Etw.*—-;}aﬁ& with o
348 outoff ot 15 MHe (refarte 84 .20
NOTE: Typivally, the impuifs Dol soiurranes raks ohanges Suversely by one decads for sach 648 o 9 45 ehange in e Huvehold
w{mg«. B o count vate of Nooountade i menpured on a spmﬁﬁ tednzad pody sed fiter Wt e spncitied sodtage theeshold, the medin

ke mangn o anpresimately T e S S AR Dupsled ooler may be & buret pheuomeson apd should be aktanaed ey an
mctawdiod puriod o S

14.4.4.3 Crosstalls Noise, The level of crositall motse on s simplex link segment dopends on £he level
of the disturbing signalis) and the crowtslk loss hobwosn the pairis) curying the signeiiel and the dis-
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turbed puin With the nexioam bransnit level 114.8.0.2), the sinusoidal arossialk lose 044880, and an
tiple, random Maochesteroneoded disturbers, the peek self-orosstalk noise levals ne woasured at §
andput of the following specified Alter shall be less than or vgual to 264 ¥ The flter & 8 S-pole Bt
worth law-pass with 2 8 dB cutofl at 15 MUz trafer to A4R),

145 M Spectfication: This scction defines the MIH for the twisted-pair Hak segmoens, The Lok topolo
mm& & crossover fhnetion bebwern PMAs. Implementation and Josabion of this erossever is alse defin
in this section.

5.1 MUY Conoeotors., Bight-pin connestors meeting the reguirements of Section 8 and Flgures 1-3
180 BT 1200 shall be used as the mechnnical Interface to the bwisted-pair Hnk sopment. The plug conne
tor shall be used on the twisted-paiz link mgzam? and the fack on the MALL These connectors ars depict
ifor informational wee onled in Figs 14-20 and 1621, The llowing tabie shows the sselpmuent of siunals
connectar conbadia.

COETA

T
T
Mot weed by HOBARET
Net used by IOBASET
ik
Not used by 10BAGET
Net used by IGRASET

BB T C SR e 50 B3 e

&

Tig 1420
MAU MDI Copnsot:

Fig 1481
Pwwisted Fale Lok Begment Conpeetor
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. FSOTRC 90084 £ 1603
CERBEAR ANSITRED M9 8003, (993 Bl

§4.5.3 Crossovor Ponetion, & srecsover fanetion shall be imgsﬁemez;wti in every bwistod-palr Uk, The
erossover fanctivn rennects the Peansimither of one MATT o the receiver of the MALT at the vthar ened of the
swisted-pair link. Crossover forclions may be implomerited intornafiy 6 o MAU or sleewhere in the
twristod-pair Enk. For MAUs that do net implement the srossover fundtion, the sigual names of 14.58.1 refer

b thietr pwn intersal cirenits. For MAUS that do insplemeont the cressover funstion, the signal names nafer
o the vemote MAL of the fwisted paly iink. Additionsliy; the M renuecier for 5 MAU that tmplements
the wossover Tunchion ahall be marksd with the praphioal symbol "8 Internsl and external crossaver
famebions are shown in %g 14-28

m...
_ § I
WAL WAL

{p) External CUrossever Ponobion

(b} MAL Embedded Crossover Funchion

Fig 1428
Urnapayver Punotion

When a twigted-pair Bok connesis a DTE to & sopoater it is recommendad that the erossover he imple-
manted o the MAY loesl fo the repeater. T byth BlALjs of 3 Weintecpaly Bok coutain internal crossuver
“functions, an additional suternal wrossovdr 13 neeessary. 1 e recosunanded that the coossover be visible to
sn dngtallor Don one of the MAUs. Wher both MAUs contain internal crossevers, i€ ln ferther moom-
smonded in notworks in which the topolagy entifion vither a conteal backbone vegzoeant or o rentrs! bub
“that the MaLD fuvthest from the contral element Be assizned e extemal wossover to malasain
sonistenay.
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LAOCAL AND METROPOLITAN AREA MUTWORRS

: within & twisted-pair cable, of ot & wiring penel, whils

sk ii atee ;mvm the means for
z@m&wwmwmwmw%mmw mw@wﬂmm&ﬁ
A sebwork vequives nebwork size o be limited to control round- %.ﬁ%%ﬁmﬁﬁﬁw‘wm%%
paguirements of -é.ﬁ.&:ﬁﬁ and 4481, end the number of ropesters belwesn say tws DT bo be Hemiled in
srder o Hmit the sheinkege of the interpacket gap as it trevels tarough the netwark. Configuration roles,
weliioh: ssurs that these Hmits are set swseedad, are given I Soction 13,

Puliioxtionn, 560 (51, 438 éﬁmm o
NOTE Par BOTEC 25055 ¢ 1008, contrmanes what] b by SR B0 L

wg%ﬁ to consalt the relevant Joosl, nationsl, snd mm&mﬁ @a&v@?

with the appreprinte requiremesnle,
LAN cable systems deseribud bn this

during their installation sud we These hazerds

sive subfect to ol lonst four divent electrival mfoty huvards
ape ms folkees

{11 Direst contect batween LAN compoents mnd powey, Bghting, or communications elroulia.

) Stathe chirge bulldup on LAMN cabien snd componenis.

{8 High-energy transients eoupled snto the LAN cable systern,

{3 ?&%@gﬁ gmmsm% differcnces betwenn pafely proands to owhich verisss LAN compunenis are

3 ¢4 -.. o defined by spplicable focal codes and rogulations,
ahali %ﬁﬁkﬁ%ﬁ im @Wzy 1%&:&;&:3&?’23 whibch mﬁ;pm iz apphicable,

3282 Grownding. Ay sefity grovsuding peth G the MAT shall be provided through e clrenit PG
of the AUT connection.

&gwﬁ%ﬁm&i&@ mm&@émmﬁya%m@& and nad
: : o W*%mﬁﬁ%ngwm

g;i&a&t; e 3 mmm &ae eneure that mimﬁ&m
eonbaet with vnivtended condudors or grouml

147204 Telepbhony Yoltages. The use of bullding wirioy birbngs with i the possit ility of wiring ecrors
thuat maay conmeet bedoghony veltuges o m&m*r sguipment. Other than volee signals fwivich are Jow
valtagel, the primery vellapes that may be enwsuntersd are the "battery” snd ringing voltages, Although
ehove in o undverss! standoed, the Sllawing manlnoms geaorally apady ;

RBattery vollage 1o o telephone Hue s gonernily 58 Vde spplied to the lse through & balancad 4000
aouros bapedatics,
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. EXVIEC 8802-5 ¢ 1043
CHMACD ANBLTEEE 8t4 808 3 3, 1993 Bdibion

ngmg voltage is & composile signal consisting of an ac campenent and 2 de component. The se compy-
nent is up to 175 'V pesk ab 20 Hz to 80 He with 2 100 § source resistance. The de component Is 56 Vdo
with a 300 €} ta 800 O source resiztance. Large resctive transients can owur &l the start and end of esch
ring interval.
Although 10BASE-T equipment is nof required to survive such wiring hazards without damage, applica-
tign of any of the above voltages shall not result in any waioly hazard.

NOTE: Wiring exrors may impose telepbany voliages differectially noross 10HASE.T ¢ ittera oo rooeivers, Hocnuve the tormice-
st ronistancs lkely t by presnnt across 8 rerviver's fugd s of substantially lower impedence then ae offhosk wleohone metru-
ment, reosivers will penevally anpess to the. ElEl-Fp?rm ayutem as off-hook telophones. Thirefare, fullring valiages wiil f applind for
gnly nhort pecicds. Travemitiers tat sve coupled weiog tanstormers will similardy spoenr Hie m‘;‘ vl telephanes [though perhaps a
bt moors slovwely) dus do the low natiztance 68 the Uhnsformer vail.

1428 Environment

14.7.5.1 Electromagneiic Emission. The twisted-pair link shadl comply with apphicahia local and
national codes for the hinitatian of clectromapnetic mterferance,

14.7.3.2 Tempersture and Homidity. The twigled pair link 18 expected to operate over a reasonable

range of envivenmental conditions related to tomperndure, bumidity, and physies! nandling (guch as shock
and vibration). Specific requirements and values for these pavameters are considered 1o be buyond ihe
stope of this standard,

1t is recommended that manefeturers indicate in the literature associated with e MAU the sperating
envirenmental conditions fo facilitate selection, installation, and maintenance.

it is recomimended that manufacturers mdicate, in the literatore associated with the components of the
twisted-pair link segment, the distance aud operatiog envivanmental conditions over which the specifics-
fionn of 14.4 will be met.

14.8 MAT Labsling. It iz retommended that each MAY (and sapporting documentaiion) be labeled in &
manner visthde o the vser with at least these parameters

(1r Data rate capability in Mbf,
(2} Power level in terms of maximum current drain dor external MAUz),
{3 Any applivable pafety woarnings.
Hee nlwe 14.5.2.
148 Tiiong Summary. Table 14-2 summearizes the timing requirements for the 10BASET twisted-paiz

link. This table is a surmmary: for eomplete desoriptions of the thning reguirements, rofor to the referenced
sactions,
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Annex
Additional Reference Material

(This Annes s not 2 part of this inkorestinnal Standard bud is & part ef&l_ﬂ%m&s:l‘iﬁ Bial REZE 15833

(A1) ANSIFIA 364A-1987, Srandavd Test Procedures for Low-Freguency (Below § BMHz) Blectvical Connec
tor Tost Procedure.

[A%] ANSIIEER Std 770X2.97-198%, IHEE Standard Pascal Computer Programming Langusge’®

[A3] Material from this veference i3 now bnecrporated into the bage giamiard,

[A4] Material from this refursnce ig now Inearporated fnio the base standued.

[AG] ANSUINEPA 70-1887, Nationa! Blectrical Code,®

[AG) ANSTAUL 84.1885, Tests b Flammaobility of Plastic Materials for Parts in Dovices snd Appliances. '’
(AT ANSIAIL 114-1882, Bafety Standand for Office Appliances and Business Eyuipment

[A8] ANSTAL 478-1879. Safety Standard for Blectmnic Data-Processing Units and Systems,

[AD] BCOMA-87 (1085), Loea! Aree Networks Safety Rogquirements.'®

{4101 ELA CB88-1881, Components Bulletin (Cal 4) List of Approved Agencies, US and Other Countries,
Iospacting Electrenic Canponents aod Equipment.

ALY FOU Decker 20780.1888 (Part 154 Technieal Stendards for t*ﬂmmzm;g Bguvipment, Amendiment of
Part 15 te redefine god dandy the rules gmunnng restricted mdwtw r devives and low-power eomuniunica-
tion deviess, Reconsidered Firat Repwrt and Order, Apvil 198014

(A% BITL-CO L 7TE 1983, General Specificatinn tor Cables, Radie Freguency, Flexiblc and Semigid #®

FALN MIL-C-24 3083 1083, General Specifivations far Connectar, Blecirie, Ractanguise, Miminture Palar
ized Shell, Rack and Panel, '

[A14] UL Subject Na 738: UL VW1, Description of Appliance Wiving Materigt ™
(4161 AMP, Inc., Departmentai Publication 5545, Design Guide to Coaxial Taps. Harelsburg, PA 171405,
[A16] AMP, lne., Instruckion Sheet §814, Active Tap [nstallation. Harrizburg, PA 17108

Halt ANRI publicativon sve avaiizbie from the Sales Depariment, American National Standards foutitnta, 11 Weat €304 Blowet,
New York, NY 10066, USA; Eis peblieatines aro availeble Fom the Steadsrds Seles Déparbneat, Bletrorns hdustrics Asaodiation,
1001 Kye Buo-.-t NW Tranhington, 30 2408, 82,

HIEEE meblications ave svaiioble fem the Sevviee Contor, Tusinoiy of Kiocteval and Blicisimis Bugiovers; $45 Hoss Lane, PG,
Box 1331, Piscataway. N CARSR-1331, UBA

B NFPA publicutions cxe aveiishles fren: Publivetions Sulee, Nativaal Firs Protection Aseaviation, Buatterymareh Park. Guiney, MA
(2283 8101, UBA,

7L, publioaiiene wre ve s b Brow Pablications Sales. Undervriters Laboralorius, Inc, 582 Plingstea B, Werihbrnol [L 50020,
BAC

-:" ng:wm pubtications are pvaiiable frum Burepesn Cospliar Moo bichursrs Avecnietion, 118 Roe du Rhone, 1204 Genoen, Soit.
wevkan

W publivebions e aveiiabie dhem dbe Federal Commuaications Comninsion, Waskingion, D0 :’#si*};s:, Lsa,

# ML pubiieations are avallable from U5 Bwvy Publivations and Forms Center, $501 Tabar dvenus. Phibedeiphin, PA 13120, USA.

US;Z Indorwation an this suldect 1k avabiable froot Undareritery Laborstovien, Lov., 1286 Walt Whilan Boad, Melvilie, MY 11747,
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1877,

LAE! Hammond, &L Birowen, DB ssd Liw, 8.5, Dovel vk o Bl
Contest Model. 3 ol Roport RADC-TR.76-138_ Bome: mmwwmwwmmm

PAES BIASTIA 868 (1861, Commercial Building Wiring Stasdard,
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Appendizes

(iheee Appendivey are vate port o thia Infernatioval Siandard or of ANBUYREE Bid 8050, 1063 Raitina

_ Appendix A
Bystem Guidelines

Al. Basebhand Bystem Guidelines and Concepts

ALY Overall Bystem &'}Egsmﬁ?e&. Tho CEMACT Acess Methoed, supported by beseband teshealogy,
depends an & variety of andlog syatens samponents st and below the physics! level of the OB Beforanee
Modsl, Those componenis provide basie interconnection facilities fur the CBMANLY meress mechanian
itself and are defined Soreughoud Seetions 8, 7, and 8.

Dregrall performanse of B sorlog baseband medinm ,;md rolaied physical layer copabilities depends on
an eptiznal and knwwn set of analeg capatilitios within cach of theee eritieal systom clomonts: i’.?a-_;a eoaninl
truck cable, BAUs, branch eables, DTEs, sud vepoater unite, These systern elemsntis affect the integrity
with which the serdal dala bit strosm analog signals are enrried bebween open systerns, Thers ars at least
throe ceitics! parswetors of interest: bte lost in the bransmission syston, signal delays, snd phasge Htber, It
i hnporiant that Lhess be spportioned preperly smong the affected spatom elements.

The suceessiil intorivinettion of mulbiVendor svatem components munditor Thint the values S bids logt,
signal delays, and phase jitter be allecated fairly and reslistically amtong the vaxious xystem dloments. The
betasce of Appendis A identifics the upper Himitz of viloes to be placed on the subject prrametens. Thaese
vaiwcs ore bosed on he maximal svebne configuration dor example, Sour vopenter nuits, 28 b bonk
swomial eabde medivm) i

A2 Amslog Syatem Compuotrents s Pavametor Wadsrow. The valoss given o the fellowing toble e
in fermis of Biis and ave atated ag maximum values escept for values given within rangos,

Thoe initial mocmenic wader cweh wmpanent entry refers to the system component ss identified in E‘;z
Al Bystem poarassetoes ure stated in teyms of the mt?m.ayex’ ox irtoriaver meskages dont within o station.
Specite dal s mre callad out ag w delay

The repoator rancepis dosoribod throughout this section ave sonsddered 1o be an acceptable set of apacifi-
entigns fora maltirepeatered syatons. 1t is nobed that the exact parsctric values spesifiod for the reposter
srevivenyment ave sublect 10 minor refinement.

i Lt In to Stary
ompanet and Parameler o Lo Out fip
Thet By Fhluy Taens
BRI
Frunk Cosial Cable
€1 Propagatisn R PER $.0
POINT B0 POINT LINR )
Pl Fropagsbiss bR 5 LR
ALl ' . .
Al Propugatisg i 257 &5
WM ACOERS TRIT
81 DATA TN ASSERY -« INPUT 88 “n 60
B GUITUT .o DATA GUT ABSERT R an Y
B2 DATA TN OOLLIBION - SR AUCERY Vi o e
M4 COLIJHON DEASSERT - S8 DEASSERT sae e
BME  QUTPUT IDLE -» SQF ARUSRT B e nds 18 s
MG BGh TESDASRRERT - BUE DEASSERY Baxols
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R B8ORS ThuE

ANSUTERE Sid 2000, 1589 Bl LAOAL ANTY METROPGLI N Al Nemwumiss
&‘ﬁ?’% Tast it feane s
Uomponent and Parsmeier iy ek £ Eip
Phalny Dalay {min
i INPUM . INPUTOSIT 18R s S
D7 QGUTPUT UNIT - QUTPUT i Ky i
DE BPHT - CARRTER STATUS = CARRIEE ON 1 -
M INPUTIDLE - CANNIER FTATUS - FF 0w ER s s
D OBGE ABSERT - CAHRIER STATUS « OR R 55 s
06 SO DEASSEET . CARRIER STATUS = OFF AD e Sa v i
07 BUGRABSERT -» SIGNAL STATUS » ERROR 580 e
O SOE DEASRERY . SIGNAL STATUE = NO ERROR B0k sal A i
8 CARBIERATATUS w GFF -2 SIEPUTONGT G« x HD P
Uhi ERPERE L OUPEEOT Ten G P
DAL SHGNAL STATUS « EREOR -3 JAM DUTPUT W B
012 SAM QUTPUT DURATION e -
REPEATER UNIT HWaexaeld
Bi INPUT 32 GIFPPUT 2 7 s
R BMPUTIDLE L7 -+ DUTPUT IR 81 s 38 -
B3 NPT LY -6 CARRIBE STATUR » ON a4 £ i
Be SO SOURSED oIt £.5 - e
RS SAM GUTPUT o SURPUT IDLE w0 .

Fipure AL fuodicates the madimad svaten confizusation sud Motifes the vavious system comgment
papsmoeiors considered ceitien] In determining anulog systen pexformeance,

LR
; s e T ,Eﬂm
:—-ea»*{» ;1“-'\ W,E&‘Sé;-g --.i :' 3
&é’"‘&”&“ﬁ E "*;' ”’" o
A&i i i : e A
ggw e ’33% SRR TR PO TR SN »%F : E
"""""" REPEATER  mEepatER AENRAIER semamn T
BEY BET 58T SEY
% 2 3 4
Fig Al

Mazimal Systenm Configuration Bit Budget Apperiionmenis

AL Miveorn Frame Longth Detormination, The following teble indicates the system clements that
maks pp the minimom Same longth saloulation based on the worsb-cnse munbers o outlned In the bt
budiget of AL2. Tha compilation by the Rillowing tabdeis based on the following sconarie:

{1y DTE rsnemils o an adisvent DTE 2 on comxial segmast 1.

(@ DTE & iransmission eollides with DTE 1 beansmission,

&y M‘E 3 iw asgumed $o he the wersboage distenwe froms DTE 1 and Hs transoyission just sisses defer
ving to thie DTE 1 messugs,

(8 Thecsthision fragreent travels hock down the network to inforem UIE 1 that o collision has securred
an i mossage.

The Same boyth is comebeained by bee parameters:
Za} The meszege from DTE 1 shall be lonp enough se that i & sl sending when the collisien is
detncted.

bl The messsge from DTE 1 sball be shortenough sueh that BTE 2 can throw aut the massags oi
the basds of being too shert,

PPes
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ISOARC 88023 1 1993

CHMAD ANSIIEEE Sud 8763, 1993 Edivien
Componsnd ain! Funcdin Dt ;:i’;; elay ;’3‘;;
IR 1 STARTR TO PUY OUT FIRRT BIT 68

DIE1 FW®D 0z 34 49

ALILBE FWD Al a7 857

AL FWD M2 %8 £5

COAXY FWD 3 268 2
BEPRATER 88T 1

Hall 1A FWD M1 ad 62

AIT R FED Al BT 348

RREP L WD K1 YA a8

AULRIB P LY Bf7 RE

MAL 18 Fwn 1 bk 318
REPEATER SET TOTAL 2144
IRE § FWD ] 5 bl
HEPEATER BET 2 WD 258 5.1
BOAX 2 FWI o1 2185 2204
HEPEAPER B3 WD 2ig e
[RE 2 D Pi otk 188,
NEPEATEHR 8874 i 2L 1R8G%
COAX S FWD ol FE88 ¥ii4
MAL 3 #*WD 1 £¢ 2174
AULS FWD § T 2188
DIE 3 PUTS QUTA BT REV 1329 24 L¥18
&3 BBV Al 257 25
MAUZ REV M2 85 2335
COAX 3 REV T %165 %581
BEPEATER SET 4

MALT 4B HEY M3

AT 4R REY ¥

REF4 REY 4

AT4A REY Al

WAL A REY i
HEPEATER SFT TOTAL

.2 Wiy Fi

BEPEATHR 8ET 2 Y

AR R KRv 3

REPRATER 2 WY

IRL 1 REV Pi

REPHATER SBT ¥ REY

LOAX 1 HEY Ci

AL ’EY oy

AUT MY REY Al

DIEL REY o

The above table prevides the scenarie that cuables DTE 1 ia determine a collision o taking place, DTE 1
shall transmit for ab least 408 kit Gmes. Tb delermioe how much longer DTE 2 will continue (o recaive bits,
assume that DTE 1 is the last tronsmitter 1o provide bits io the IFTE 2 MALU. DTE 2 then nees the
following:

Crnpoucut aod Funetsen Direction &“C& Delay I‘i’g;
DTE L F¥D i FiA 349
DYE S, FWD) 107} 2.0 5478
SIS FWE AL 25t 549.4

%1

Page 275


JW15785
Sticky Note
None set by JW15785

JW15785
Sticky Note
MigrationNone set by JW15785

JW15785
Sticky Note
Unmarked set by JW15785

JW15785
Sticky Note
None set by JW15785

JW15785
Sticky Note
MigrationNone set by JW15785

JW15785
Sticky Note
Unmarked set by JW15785

JW15785
Sticky Note
None set by JW15785

JW15785
Sticky Note
MigrationNone set by JW15785

JW15785
Sticky Note
Unmarked set by JW15785

JW15785
Sticky Note
None set by JW15785

JW15785
Sticky Note
MigrationNone set by JW15785

JW15785
Sticky Note
Unmarked set by JW15785

JW15785
Sticky Note
None set by JW15785

JW15785
Sticky Note
MigrationNone set by JW15785

JW15785
Sticky Note
Unmarked set by JW15785


iSRRG BR02-8 < 1843
ANRUIFEE Hil $02.9, 1883 Bditien LOCALART METROPOLIPAN AREANEMWHUY:

If Repenter Set 1 is the last sysiem companent to provide bits fe DYE 2, then DTE 2 will see the
following:

s 2 B2 g 1 Table ; Tatsl

Somponant wnd Fuaction Dirpetion Eniry Doy Dilag

REPEATER SET I {1st JAM BFF) Bt 14
RE® 1 EEY §5iid 4.0 REu s
CUAX 1 REY o 2185 5733

The Repoator Sci is the last transmitter to provide » bit 5 DTE 2, The DB 2 MAL starts seeing bite at
time 8.6, which means that DTE 2 sose B8LY bits (5728 — 8.5), IVTE 2 sees & minimam of 61 prearble bity
and B SPD bits, The prearable and 8D bits can be deloted Brm the %:3 7 botal hzemnae they are not
conited i oinioumn frame feagih,

The minimurg franse Efmgﬁ:& determingtion from the above sconariy is then 5647 —8Y.0 = 494.7 bits. The
10 Mbis gystem valus for mindmum frame Joagth has bven wet ob H12 bits,

Al4 SNystem Jitter Budgets. The typical jiltor budget expevted for the baschand system iy apportionad
in the following manner:

Eoeoder 05 ne

AUL Csble Lit 0w (eranamil end)

MAL Fawonit %01y

Trunk Soex T.0us

MAT Beendvs =10 n= (with compensation}

Al Calte 1.0 nw Grvorive pmll

SNE on (O&X 5.0 us (BNR = 01

ENE en ALH 4.4 eg (SNR = 5|, wansmit end}

SN o AL rls oy (SN = 821 mecaive end}
168 ou

The 18 ng fittor budget leaves adeguste dosign margin fir implementation-dependent considerations.

Aldd Numma}-qﬂmr'%m The jitter budget values given above are not expeeted to avcommodate
all step changes in phase fitter due to aystam paremeler vartations within one pr 2 fow bit times.

ALAZ Decoder Byeduntion, The phase decoder in the PLS sublayer sheudd corvectly decode a
Manchesterancoded signal whese dota ransition point (center of a bit oells has o peakidopeak fitter of oo
more Han 38 e i 18 ng deviatisn from ihe bit coll center). See Fiire A2 and AR for tesd method,

Evatuation of decoder performancs may be shaulated and tested by application of three distinet wave
forms representing worst-case sned pormsl conditions, The wavelorus contain Manchester-oncoded hity
whose centar (ranaitions reprosent The extremes of maximum skew. A 5 5Hz (repetition rate) pulse train
whore pulse widih iz either 64 ns or 136 na simulates the twy worst-casc jither conditions. The data outpnt
from the docoder should remain stable for each of the three test patterns snd shifts botween these
extremes where thore [s & low rate of chunge in conter transiticn skew. Note that the achual iransmission
system Is not expected o permit sudden drastic changes in the stoady-stsie edge deviation during the
riception of any given frame. The abave evaluation progess is not intended o gusraniee preper decoder
performance nnder gl operating cenditions.
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AR ANHEIRBI et SO0, 000 Hehiion

- | feTrmme—s]  WoRST case

"1 EARLY, “B% LATE
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..., 1. RORSYT CASE
. s “ﬁ! u-gu {A!E. Vﬁ‘i M‘ﬁ'

Fig A3

WorebUase Bgnal Wavelform Yariations
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1 Debuy Budged. : ent :
wlm&wmmﬂmdﬁmaiémmh« fmﬁymém Mmm@mmwwmm
mamnts. The fallowing table semmarizes and indicates the derivation of some of the delays specified in 128
The hreakdowns shown for the parameturs sre ilustrative enly, implementors are free to pake other slis-
cations of detay within a dovise so long 4# the speeificntions of 12.9 are nut vickated,

DVE Teitisl Transuit Delay fsee 12.0.2) 4
e Delay (xee 12695 &

#

5

i

4

IYIE Collision Shutdows Deday (ave 128,95 88
detect OF and report SEGNAL_FRROR 16
dotect HIUNAL _ERROR and start jumming i8
Jumilie 4

Maodiso Tranut Dulay {soe 1203} 4

Bpocial Link Transit Delay (see 1294 18

Hii § Drelay (ses T80 g
@ &
hadf 412 &
mibagros of FTE Tnitie! Teansmit Deday #

Hubh ke Collision Startup Delay (see (285 12
tnsme as Hab Startup Delay)

Fab Transtt Delay (see 1288 #
hadf (15 #IR0 @
analogee of DTE Initial Transmit Delay 3

l'!tih ﬂ&& Mﬂ'{ﬁk {zon 12 95? 3

Mol Calligion Dotect Delay (soe 120.8) #
Hub Tranait Delay @
Fleut €Y% or CVH may be proceded by UDs and CDis 3

Hub Active Collision Startup Delay (uee 189 5 12
Hubs Trasstt Dolay 4
First OV, or OVH may be precoded by CD0s and 0D 1 4
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Hob Celbisdon Shutdaws Delay (dewnwerd) (500 12.8.5)

4

frmee a Hab Trangit Delsy)

datect ks of carvier
elsar FIFO, o socensary
analagus of DTE botial Teansmit Delay

siang e wabupnr dpew

{1
{5
{34

CH

i3
8}

{7}

wae BB

IR 4, connectoad 2o Fieh 1 2t 5 setwork extremity, teansmits o mossape upward toward Hub 5.
Thero is 5 spocial link in the path betwess Houb | and Hub §.

T 2, aleo connected o Hub { trenseits, Joat missing deforring to the dowenward signal fom DTE
1 bt wra wrapped avecnd b Hub 5
SUE 8, wlee connetad o Hub 1, moelves the desnimindon from DEE L
Blub § penerates OF whidh tonvols ugp mm back down the networl o
thad a collision has scourred on thele mes

BTE | and DTE 2 condinue fo transmit until t.h&y have recaived OF, reactsd o i, and comploted
thair favns,

TE 8 continues to recoive unil] the end of OF.

i DT 1 and DIE 2

Thoe minime e loneth wusl ablow boch of the Gllowing condidons to be s

(i}
{2

LYEE 1 is still sending when CP bs secoived and recogidacd.
[YTE 3 can discurd the messags fragiont i roooives besspse 1 s too sherd.
WR L TEe
PR Indtial T i 3 ]
o Medium ’i&m&i&z Ikhg'; 32 k=
2+ Bpecial Link Traasit Dolay B30 &5
B - Hub Startey Delay 140 b=, ]
BTE Deferencs Delay 21 2
PP g e HUB L Op
Modtum Transit Dalay 4 g0
Thub Colliston Betect Dolay 21 v 6
HUBI1COP - BUBSCOP
% - Mediom Tnﬁaess& Muy i2 Fad
Spacinl Link Transit Delsy 18 58
&« mandtub Startup Dolay,
Fluk: Actiee Collinion Stariug L 3
Frub e Colliaton Startap Delays 48 e
FEUR S OP - DTE § receivan (P
5« Hub Active Collision Startup Delay &1 368
4« Mediv Transt Delay 18 482
Haechsl Link Trassit Delay 15 an
BFVE L racetves CF - DTE 1 stope sranmenitting
PR Coltistor Stutdown Delay a8 488
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THOM R BA03-0 . 10UR

ANBIRER B4 8053, 1908 Bditlos LOCAL AND METROPOLITAN ARES NETWORES
COMPUTATION OF MINIMUM FRAME SIZE 4 28 =
original preamble « <sids data hity
; ) frangmiited
#+ tHub Colliston Shatdown Delay
Cugrweard) v
-Hub Transit Delay) g:1H 471
B« {Fub Collisien Shatdewn Delny
{downward)
<Hub Transit Delsy) 13 471
Ty fraction of Mub Ddlay {r 47 =
StretetShyini data bits roesived

The minimurn frame leagth roast excesd both the maximum reuarther of bits sont before recopnizing OF
{387 - jumeise = 358 and the madimum collision Bugment sige (471, 88 computed sbove. The 18ASES aya-
tem value for printmum frame length has boon set ab 512 bits, which exeeeds both of these values with 8
margin for eover

AZE ditter Budget, The telal edge jitter of e signals on oreh ok must be liaited to allow proper decad-
ing at the receiver. The following budget has boen used to alleests jilter to the indivated components that
apnivibate Yo the fotal Jither on anch lnk:

Jitker

Teanemitier shaw iins
Cable Intersymbal inlorierance @
Ulable reflections &
Hefections due o recervey termination nusmaieh L3

Todal ke

The cable ntersymbel intorfursnce snd refloction afowances Borm the basls for the lmib specified in
12.7.8.3; the reflection component is sofficient to allow 2 slagle 20 £ Impedance misnateh anpwhore along
a gable sepment. The receiver-mismaich allowanes tn derived from the reffection sitenustion specified in
12.5.3.2.4. The total forms the basls far the spreification fn 128822

The remainder of the Hiter that can be toferated by the Manchester decoder in o receivor 1 reserved 1o
atlow for distortion of the shisl doe to nolse, recedver shveshald offiet, veculver dhew, and roseiver sam-
pling timing ervor.

A simple clocked vecetveridecoder with an & Mg sempling rate (the worst case sHowed for in the design
of this stenderd), can achieve proper decoding with op fo + 125 ns of jither bebween twa edges, which is
aquivalent t 402.5 ne on ench edge Other pecciver designs may tolerabs more adpe jitter. For sxample, a
& MHz sampling rate wenld sllow wp t £83.33 ns of jitter on ench edge and a 18 MHz sampling rate sllows
n 1048875 ne of jitter,

It ey b necessnry to wie a low-pass filter as pirt of the recerver to reduse the noise laval seern by that
vecaiver (nee 12.7.4 G a description of the nole envivonmenth A Blter that veduess e nolss sy also
have an effot on the amplitude and edge rate of the received signal. The flteved signal’s edge vate near the
nen-cronting b unod in the oritiest translation fram mV of noise and reesiver offset inte nw of jiiter,

An exsmple receiver design vaing sn 8 MHz sampling rate snd 2 2 MHz Butterworth input flter might
be based on the following ftter budges:

difter
Toput St From above) +52 na
Woise aurd ressiver ihreshold offset inE
Reeeiver akew (analog) 4
Recelver skew (digital} 2
Tokal +B2 5 ng

FBE
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ERCHYIG S000 ¢ 1008
CEMALEY ANBUREE S RO Y, 1008 Baition

The twe mmaw eontribetors 0 nose inoa IBANESR cable mre colferenstall ned impulse nadse fsee
T2.7.4) Beoause & I unlikely that bath will be grenset ot thelr 1% worabense lovels on any paribesiar
cable, ¥he ropuired Bt ercor wate piteibuisble o cuch souree san be wel 2t half of the one in 108 error raie
rogmivsd by 145328

Crosstalk noise 18 specified 'ts be ne wmove than 108 wmV (peak) theough a 2 MHz filter (ses 12,742}
Bacause crosstalk is prosent for the entive tranemission of & gsavm sotne rosstale will esingide with the
most senmitive part of the roceived signsl. Thersfors, the recelver must operabe without erew in the gres-
ence of this 108 m¥ of noise. __

Impalse noise has o pesk amphitede of 170 mV for <0005 eountels dirough the 2 M fiter {vee
127415 This thresheld dogs net divectly correlate te fiter, hawever, beesuse the derivgtion of the 82.56 ma
JHiter tolorancs for an B Mz elock sasumed worst ease samphing errer. Assumning a rendoin phasing of the
smphing cleek to the recsived sipnals, it can be shown that the 170 W of volss is squivalent to » lovel of
BE sV with o warsboohase slack,

ditter due to noise should be computed waing the larger of the above two levely, The 106 mV for crosstalk
noise, therefore, should be added (o 50 mV for reseiver thresheld offset and the vesult ahonld be divided by
the edpe rabs of the filtered signal near the wro-crossing (7.9 mVns & the 2 MHz Slier), yielding the
18.5 ne indicntod abuve,

A%, Example Crosstalk Computation for Maltiple Disturbers

A method for computing multiple distorber, ness end, cromdalk attennation MUNEXT) isto esch
1BASES pair is specified in 12.7.3.2. This appendix provides exampls computatisns of MDNEXT using that
mathod when anly the distribubion o X 38 known.

The &fﬁgﬁwb\m&x’m wrebability distribution curve Gabelled “1”) shown in Fig Ad iz based on sctusl mea-
pupement of 25-paiy, Zd-guuge, nnchislded, twisted pair cnble. The fﬁm&:mﬁg probshilite disteibution
eurves {labelled with the number of disturbing pairs} were computed neing Monte Carlo sismalation. Th
computs each sample Mﬁ‘@}f“m for N disturbors, W valnes of orosstah stienuation (X0 were chosen fom
the single-disturher dietribution and K valuos of cosetall phage (8) were chogsen fram o waifors disbeiby-
tion between § and %4 rad. These values were then used with the follewing coustions to compute
B,

. ’:~=“§C,-=’f3€§* o
L . L eos b,
Vi F i ant0T T sing,
MDNEXT, = 10log o (HF + ¥

Tperating this provess sovoral bundred times, each time prodush Hog &mw@ Mﬂ"%‘f"’fm‘i sateple, resuited in
distributions for MDNEXT that are summarized in the following teble and Fig A¢:

1 YodB 485 4B
: BOG 62 484
; BAG B8 452
8 500 81 425
13 1090 B4 89,1
18 560 8.4 78
24 500 % 582

Hecguze two pairs are used for caeh 1BASES conrection, the entries inthis tuble for 18 and 24 disturbers
zre nob applicalils for sormul mstallsfon of 2508 aai:%{@s Rurthermors, telepdione cabley wati; Imeper
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TEHOMTEDY BROD ¢ 19ES
LBNARNY ANKHIEEE 8w E62.5, 1893 Biditon

A4.3 Filter Charscteristion. The maplemeniation of the Spele, lowepass Butterwarsh Bltey should have
the following charactevistion:

# AP entoff frequenay 15 MHs
Trsprtion foas (R Mz 4w 18 MHe) S1.04R
B0 M2 attenustisn »I7.6¢8
Toput fnpedases (5 M2 b 10 MEg) jitided

Hetarn lops with 108 0 laad (5 Mz to 10 M) 220 4B

Thas fiter i only used for the touts deseribed in 148138 A4, and 14.4.4.2 Abaffer may be needed
i mehieve the sheve Yebyrn loss whes using sn LU buplemeniation of s 8lter,

AdS Motes for Confermuns Testing The following noles ave provided to asslst in developing the con
feormannre eyt

AR Y Notes e 14.5. 5223 opn Diffovential Outout Valtage, For testing harmailts measurad on the
T vleenit when the DO eireuit is driven by so sll-ones Manchesterenonded signal. # s nocoplabie to use a
padiers of maximum length prohetn whoss data Sold {a 8l ones,

For tostiag of The maimems and sdninus cubpet signsl 1o the templats in F ig 148, the reeovanended
wensurement procedure is described as follows, Au oseilioscope set for 2 ors veltags tripger with o positive
stope in sllowed Lo seconulate en eye oatbers that must be within the mﬁia% Avpuisition muost be b
mpough B engure that sl date varistions have been observed, When using packetized duta, the TP DL
and the fret transmitted bt should bo excluded foam this measurement. Alse, the ingerpacket nterval muy
b adiusied suthat transiliondoddls transient offecty are oxvluded. When testing with the {nveried tony
plate, the slope of the stope trigger should he nepative.

A4S Note for 144022 an Traoyoitter Ditforontisl Ouipus Impedascs. The vebaen loss (Bl s
defined us fullows:

R’ = Qi'h@?m ﬁh{‘m%\m%!? ’fmé’;é

teamasitter  “eabiel
and ale
g

RU = 20kagt o,

where

L pomizine ¥ the lpedancs of the dransmitter

Zeanse 18 the impedance of the wable

¥ ts the differential voltage invident spoe the ranemitier
‘%? i e diforendind vollape reflected fram the bransmilier

A traswnitior with & vurely resisthve sonres tropodenes of 88 43 £ 20% will sadisly this reguiremant,
he reguiremdnt of 14.3.1.2.2 3s eguivilent o the fllowing bwo congteainty
fa The mebuen loss Wi meavured with an 85 O resdstive sonres s at loast 15 &8 in the frequency
gl 5 M ¢ 10 M
(&) ‘Therebun joss when messured with & 1134 resislive sduros s 28 foast 1348 fothe Preguensy
pange of & Mz s 30 M

o]

Rele gt

i
¥4

ALEE Note for 14.8.1.2.8 on Gutput Tiaieg Jittor Adheraws o the templateof 14.3.2.2.8 with a jit-
turleas wource driving DO and the zem cressings sonatraingd t0 45.5 na 10 53,5 ne and 96.5 nete 1035 nsls
sutficient to demonstrale complianee with the 3.8 ns jifter requirenent. When measuring an integrated
MALL the zera crossing bime mmwaf dhoukd be sms&:mme% e ad B oste 555 0h and 945 ne te 1055 ns
due 2o the additional allscation for enceder and AXE) fitter Thin fest iv vhmpler fo paoferm they the tesd
wivich follows, bub fallure of tis Sest does not demonstrats nencomyHance.

When ‘rggg&mag o1 one odge of the transmitted mpnal and sheerving ancther sdpe, the sbyerved Biter
messures the differonse bebween the Utter of the teigwering edge and the abeerved odeo. When the twe
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ESOVIRG A3008 | 1609 -
ANSVIRER Bul 8023, 1908 Bdition LOCAL AND SETROBOLITAN ARES NETWORIH:

edpes are sepavaied such Phat the Hier of the edpes 18 Independent and dodk 4618 is nnignificant, the
ohserved fibter s twice that of a single edge.

Therefrs, & test that demonstrabes tomplinnee or noscompBance ig s fllews: Observe the zero cross.
ings 8 BT and 8.5 BT from the triggeving sevo erossing while mmuting apsevdecandom dati sequence
of ab lenst 511 bits, A exbornal BIAL with a Btterions soures deiving DO iy compliaet when all 2006 chows-
fngs fall within the time intervals 8.0 BT £ 7 ns and 8.5 BT 4 7 s An mbegrated MAU is compliant when
whh zor0 crovsings Bl within the thoe intervals B0 BT £ 10 0s and 88 BT 4 11 s,

When uring packebized data, the TP DL and the fixst ransmitted bit should be oxeluded Fom these
sk renn et

434 CGeneral Note on Commeon-Bode Tests. When performing tesls specifind av balunced or com-
mess-mode; the balance of the test squipment Sk se metehing resistors) most exesnd that vequived by the
test,

A4HE Note for 142184 on Recelver Difforentin! Inpwd Inpedancs. The relurs loss (0L &
detined as follows:

BL = 200, i ¥ 2o
i T sois — Bastial

and nfae

v
= kg R

where

Forgenivae B the inepedancs of the receiver

Zyapi T3 the Impedanosof the cable

¥, iz the differential veltage incdent upon the recelver
W, i# the differentisd voltage reflovted from the recsiver

4} Aveceiver with a resistive inpud impedanics of 98 O 2 205 will datisfy this requirement.
{2 The reguiremant of 1.3 L34 1 equivaiont to the following two constrsints:
(B The retum losw when meoasured with an 85 £ vesdetive svares is of least 15 dB i the fregueney
atge of 5 MHz to 10 MHz,
B The rebarn loss when messored witha 113 £ resigtive souros is ot feast 18 48 in the fheguoiey
ratge of #§ B to 10 M Hx

Ad.88 Mote for 148088 ou Beosiver idle Tuput Behavios, For confermance testing of recsivers, the
stad of idle shall confirm to the tomplate shown fn Fig 14410, Additionally, the magmituds of the volinge-
fime B'E‘Mg!‘&l of the undershoot {measured frum the negative rerv crossing that ends the pogitive idlle pulse
i the time when the differential sigaal settles 1o 0.0 vV & 50 2V shall be no grester than 1.2 tmes the
wi!a@:ﬁs—tﬁmﬁ: mﬁv@gml of the poaitive ille pulze nessured from the last pesitive zerg crossing bo tha nega-
five wern erossing).

A4.8.7 Note for 148138 op Hecsiver Common-dfode Hejection. For a stund-slone MALU, the
recelver comimun-mede Lest may be performed with a jilterless E,, a0 thet the DI cirenit should have no
wore than 4.0 58 of edge jitter

For an integrated MALL the commonmods teet Is porformed with an B, that has zaro crossing Btter up
i T3 ns From the ideal
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Tuitinline. Tids gvent i gen

Fhata tTRis gwent b penerated by the LLO sublneer 14 indiontes thane 18 5 P o b fonnsmitted,
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CRMALE ANSIIUEE Sed 52,5, 1909 By

BAE Tranmeit Component Action Deseriptions

Clompstrost Feapne This sction anenpaniates the dats feld with the Proomide, 57D, DA, 84, Length, PAL,
mnd FCE felds,

Seart Froame Trovsmlashon, Fhis sotlos bilinieg '&ii,-%,z_femmié;éw of Ghie Broms,

Sbart Jarn Treosmission. This action cavecs the bit transmilier i transsdt the bits of the jam patiern.
Indicate Suecessfol Transmisston, This actlon reports that the tesnnnlssion was sucesssful,
Indicate Transmil Fatlure, This sction roports the falure of ransmission and the rasson.

Invrement Attermpt Oount. Flog aotion locrements the sounter used o teorrd the number of sttempis
mads Lo Transmdd the spme Frame,

Heset Atiampt Cound, This action indtializes the atlempt conntd @0 0.

Biart Bookod? Timer. This ackion compuios the randenm baskelf delay time snd sels $he backet! fimer to
that Hme.

Bhart Doelay Thwer This selivs wis the delay Hmer 30 the ntefane ey iy,

Btop Doelay Timer This action buons the delay Winer off

Perform [nitialization. This achien turas all tmer off and ensures thal corvier bounsidered off dnd vol-
Hale doboot down. A1 counters ave fesete Any nplemeniation specille variables are itialized.

Bt Transmit Component 8isls Dosoriptions

Stnrt. The transmis compenest has nol beer indtlalized by management.,

Edlo. Fhe transndt componant o not tranamiiting any dats por s it in » stafe whers @ in provented Bom
trmmmittig date,

Frssmit. The tronsmit somponent 1s aclively bransmitiing bits onto the medlam
S, The bansmit ovmponent i aetively Sramsmiting fam bils onds the madium,

Backolt, The trenmadl component i writing o 3is vandem beckod delny 0 apine before atiemipting to
refransaelton fame.

Backoft Peler. The trangmil somponent s waltisg for both the medinm 10 become svailable and for iis
frackodt thine delay b wupies bofre stlempting bo elvanen i s Bame

Backoff Defay, The sransmit comiponent bs waithng foe the taterframes gap and the bkt delnys t onpire
befers pitemapting to relessamit s Bame

Frofes No Wait, The transmit scempniunt has o frame to Sransoit and i cannos transuit ane if {§ gots one
bseanass the wadiom 18 oy '

Dolay Na Wail. The trensmit component hag no e @ transnit sod 48 could not 74 bad one beeanse it
io walng for fhe tnlerfrime o Hoe o saples.

Dofer Wait, The Sransit compunant is waibing fov U modinm o becsme froe Bofore atienpting to irans.

mit or petrassmit the feame.

P
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Delay Wait, The transmit compenent & waiting for the interframe gap hime to expive before atbernpiing to
frongmit or refvangmis the frame,

B3, Revelve Componaent Uverview

The reesive companent is responsible fr handling all events that affect the reveption of a Fame from the
medis. (Ses Fip B2 and Table 82}

: 5 :
. T HHLE RECENVE
sadbaanhra dANELO RS (LD R e B L TR
T CARRER. LEE
Fig B

Receive Component State Dingram

Tuble BE _
Beesive Uomponent Siute Transition

Current State  Event  Astion Next State

4. Seard Initinlize « Borform Initislization Tdle
i Idle Carrier On - Start Recolving Rowsive
2. Beosive Cagrier GF - Procens Frame Reosived idie

L1 Reeeive Component Event Besoriptions
Fmitinkirs. Thiz svent is generated by mapsgernent to sbarb up the component.

Tharrier On. This event indicates that the physieal layer has detected s chungs in savrior dense from no
caprior tu carvier,

Carrier O This event indicates that fhe phyeionl Javer has detected & change in the staie of corrier
sense from carrier to nocarrier.
3.2 Recsive Component Action Deseviptions

Perform Initialiastion. This sction terns il imers off and ensures that carries is considered off and ool
ision detact down. Al counters are resel. Any Doplemeniation spesific variables ar fnifinlized,

Stert Bovedving. Thin ackion beglns the processes of accepting bity snd sppending them to the buffer veed
to ontain the frame,

280
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BV Beag - 100
i OO, NG e

LSBT

Process Frame Recelved. If the frame is not » od tu tise station, then igaore the frame. Otherwise,
chock the frame foy eyrers. 57 there are e ervirg, pass Bame op 1o the LLO sublayer indicating no errer.
Otherokse, pass the frame is the LLD sublayer indienting the ervor.

Byare. The recelve component bas not besn Isitiaiized by managument.
Tedle, The veosive eomponent is st actively ressiving bits of dats Fom the line,
Reoolve. The vocuive component 5 rovobving bils of dits from the Ene.

i}
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Appendix C
Application Context, Belected Medium Specifications

CL Introduction

This Appondiz provides genern! gukiauee, to both the design engineer and the eventual ueer of specific
praduet nplemonintions, oo whal particular sections of the IS0 58023 USMALD Looal Area Network
Standard might be sensidored wseful By difforint npplication environmonte, It is to be smphasized that the
mamyial by this Appendie & very geneead, ax the wandard spocifivations are indended 1o be redatively
applicatinn-indopecdent. Nevertheloss, cortoin speciBeations may apply more ta one applieation envitoie
mant thans another. What fllsws are byl desoriptions of applontion envirenments and Hsts of thoese
genevie pavamotees of the physteal Inyer spoeifiestions thought to be wselinl in relating » general seb o user
reqpuirements to & speeife glandecd spacification and it reloated modben. Chier @ Suade sefnilonship 3o uwlen
Eifiadd, the redder is dirested o o spovifie seoting of e sdaadand for duiutied desigr spevifications,

2. Type 10BASES Applications

One of the major arenas fr Jueal ares acbworks [ the iatercvanection of work staliens throughout »
lnrge departiment or single building. The shility o handle all kinds of message traffic ab relatively high
dota riges among a lurge sot of work stations are {ypical charseteristios of these environments. Usunlly the
basic tervonnectivs trunk wmble iv invtalled and Ioff fn place permanently or Br extended perivds while
svark stetion placcment may shifs from time  tme. The Type 10BABES specification provides the primary
bascband backbous for nirapiant CSMACD nterconnections, Sections 7 and 2 of the standard provide
dotailed spocifications fr the physizn! lavers assediated with Type 10BASES environmenis. The gonerie
physical lnyer parameten are ag fallows:

Maximrum, unrepearersd eable segment B0
Meexinaur nomber of MAUS por segmuant 100
tanestor tyny o Typo W or coaxial “tay”
Beenddown valiage, MALU Tunetion W0V e pis
MIBY 1 o ben hovwrs
Totul Sogment Resintanee 543
Mal separation 25m
Connestion shynt capaoitange A pF
AUT tonetionslity 3G, DI, CL WO ontienadd
ane
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’ _ IR L - 1805
LA ANEHARRE ol #HA 8, L9056 Gdites

L3 Type 10

fsdivey saafur wrons for Joded seds netwarke bs B Bboroonneetion of werk Betiens thwagheut o weall
éﬁ@mmmt e wink aves. The abilty v husdle 611 Kods of neesssge tratfie sl

sy & selected sol of locally clusborod wirk @adions are ihe typical chars
mentie In addition, the basic interconnection trunk eable & kely to boe moved E‘mgmtly by the local veses
af the sguipment to suit evelving nenda. The Type IOBASES specification provides an inlergennection
sebima that comploments e Type 10PASED backbone in 6 hisrarchical manuer for Intradopariment or
work arus CHMAALT interconnection, Beetiona 7 and 12 of the standiod provide detadied spevifications fr
the physical layers sepocinted with Typo 10BASEZ envisonments. The geveric phigsicnl lnyer pornmelers
aeg ad fllewa

Maglanum uneposiod sl Wlﬁ 85w
Hanimum samber of SAUS per ssgumen n
Compastar type Tope BRO =T
Broskdown voltage, BAY Bemction 58 Vacrms
sy 150 000 bowry
AL sepurntion Dl m
Connection shunt sapacitance Bp¥
AL Sunetionslity By, 0, 4

C4. Type FOIRL Applications

Applieations infarmaation for use of BI85 s optien! Bber 5 undor conniderstion.
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B Y0
R A, R Wit

i thie ﬁk&mﬁ%ﬁﬁ wave
: myw izm i: ;;mm m aﬁx& t%w seteetion of devicns pominally contered ab » lower wavelongth, for

we for pnufachioing variations, for example, $20 s, and # tole
g {ypheally, 0.9 mﬁaﬁ@%
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