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Interface Punction for MAU with Condilioning

of the data seguenes. A phavs-locked loop er equivslent mecheninm maintasine sontineous tracking
of the phase of the information on the Data dreuii,

7.8.1.2 Contrel Encoding. A simpler sneoding mechanism iz used for control signaiing thae for data
signuling, The encodod sembeols veed in e signabing mechanism are CS8, TR, snd 101 The CBG sipnad
is 0 slgnal sbrepm of Sregueney sgual W the bit vate (BR). The OB signal Is a signad slvesw of Boguoney
equal to half of the hit rate (RR2). If the interfies supports more then une bit rate (see 4.2), the bit rate in
ase on the data eirouite 19 the one @ which the control signads are referenced. The TDL signal used on the
contral chrovdte in the same a5 the 105 slpnal dofined for e dats chrenite e 70118 The Contes! Out give

euil fn optionsl (0 25 38 one wmes

s on Luntesl Tn.

The fraquency tolosanes of the 081 and O30 signals on the CO elrewit shinll be £5% nnd thae of the CHL
pignal on the CF givevit abiad] bo 21585, Tho duty cyele of the above wignals s sominally S0%D0% sod ahal

Page 101

104

Dell Inc.

Exhibit 1008 (Part 2 of 3)


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


ISCHIEC BROGGE . 1803
AFBIEER 86l 82,2, 1993 Hdition LACAT AND METROGPOLITAN AREA NETWORES:

ORE WY PLRRD
» b
] | { | i !

EHCOBED WNGERORN - CIRETANT VDIEn

ENUDDES MR ~ CORSTANT My

rm,s | I e TN S |
1

i s | % } o® 3§ % L@ {1 1

ERCODED WAVEFORM - ALTERMATING "TOUY, "SR

SN SR - S R T S A R R S
EHODDED WAVEFORK ~ RAMDOM DETR

Pig 7-10
Examplies of Manchester Waveforms

be no worse than 60%/40%,. The 84 signal on the €1 circuit shall have a frequency tolerance of BR +25%,
~15% with the pulse widths no leas than 35 ns and no greater than 70.ns at the zers crossing points.

The weaning of the algoals on the Condrol Out cironit {DTE to MALD are

Bignal Bessage Deacription
IE. rormy Tugtructs the MAL to enter {remain ind normal mods
51 g reguest [} Bequests that the MALY should be mads available

Ry Esatate (0 Tostriiets the MALT fo enter Cromain ind monitor mode

The menning of the signals on the Control In elrenit (MAU to DTE arer

Signal Mesnage Description
[N mdin,_pumitabls Indicates that the MAUs ready tooutput dats
54} mae, mot guailable Indisaios that the MAL s not resdy ts output data
80 sigrel_gualind_error Indicates that the MAI has detected sn ervor output deta

758 Blgoaling Bate, Spnaling rotes of from 1 o 20 Mbl sre encompassed by this standard, This edi-
tion of the standard specifie « signaling raje of 14 million bits per second + 0.01%.

It s intended that a given MDI cperate at @ single data rate. 1t is not preciuded thet speeifie DTE and
MAU designs be manually switched or set to alternate rates, A given Ioeal notwork shall operate at s single
signaling rate. T faeilifate the configumtion of sperationnl systeme, DTE and MAYU devicss shall be
Tabelad with The setial slgnuling vats taed with that dovice,

7338 Bignaling Levels, Exact vollage and current specifications ave listed in 7.4
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74 Blectrical Characteristics, Terms DR and BR/Z have very specific meaning as used in this
subsection. The term BR is used 1o mean the bit rate of the highest signaling rate supported by any one
implemeniation of this interface, BR/Z is used to mean half the bit rate of the lowest signaling rate
supported by any one tmplementation of this interface (see 7.2 2} An interface may sapport one or more
signaling rates.

NOTE: The characteristics of the driver and recelver can be avhieved with standard BCL logle with the addilion of an appropriate
soupling network; hewever, this implementation 8 nol mandatory.

7.4.1 Driver Characteristics, The driver 18 a differential driver capable of driving the specified 78 (2
interface cable, Only the parameters necessary fo ensure compatibility with the speeified receiver and fo
assurce personnel safety at the inlerface connector are specified in the following sections.

74.1.1 Differential Output Voltage, Loaded. Drivers shall meet all requirements of this seetion
under fioe basic sets of test conditions (that is, each of two resistive values), For drivers losated within a
DTE, a combined inductive load of 27 pIl & 1% and either a 73 or 83 22 £ 1% resistive load shall be used. For
a driver located within a MAU, a combined induetive load of 50 pH # 1% and either 73 or 83 O 4 1% resis-
tive load shall be used.

The differential outpul veltage, V., 18 alternately positive and negative in magnitude with respect to
zero veltage. The value of Vi, into either of the twe test Ioads identified above (R = 73200 83 O = 1% at
the intorface conneetor of the driving unit shall zatisfy the conditions defined by values Vi, V4. and V2
shown in Fig 7-11 for signals in between BR and BR/Z mesting the frequency and duty eycle tolerances
specified for the signal being driven. The procedure for measuring and applying the test condition is as
foltows:

(1) Measure the ouipui voltage Vg, for the driver being tested at the waveform point after overshoot,
before droop, under test load conditions of 7.4.1.1, This voltage is V3,

{2y Caleulate V) and Vg,

{3y Vyshallbe < 1318 mV, Vy shall be » 450 mV,

{4} The wavelform shall remain within shaded area limits.

The differential output voliage magnitude, Vi, inte either of the two test loads identified above, st the
interface connector of the driving unit during the idle state shall be within 40 mV of ¢ ¥V, The current into
gither of the two test Toads shall be Himited to 4 mA,

When a driver. connecied to the appropriate two test loads identified above, enters the idie state, if shall
poarniain a minimum differential output voltage of at least 0.7 x Vo mV for at least 2 nt times after the last
low Lo high fransition. The driver differential output vellage shall then approach within 40 mV of D V
within 80 bit times, In addition, the current into the appropriate test load shall be limited in magnituds to
4 ma within 80 bit times. Undershoot, if any, upon reaching 0 V shail be limited to ~100 mV. See Fig 7-12.

For drivers on either the CO or OI cireuits, the first transilion or the last positive going transition may
oceur asynchronously with respect to the timing of the following transitions or the preceding transition{s},
respectively,

7.4.1.2 Reguiremenis Afler Idle. When the driver beeomes nonidle after @ period of idle on the inter-
face circuit, the differsntial cutput voltage at the interface connector shall meet the requivements of 7.4.1.1
beginning with the first bit transmitted. The first transition may eccur agynehronously with respect to the
timing of the following transitions.

7.4.1.8 AC Common-Mode Ouiput Voltage. The magnitude of the ac component of the common-
mode sutput voltage of the driver, measured bebween the midpsint of a test load consisting of a pair of

matched 39 O 4 1% resistors and areait VIO, as shewn in Fig 7.1, shall not exceed 40 mV peak.

7.4.14 Differential Output Voltage, Open Cireait. The differential cutpud voltage inte an open cir-
¢uit, measured at the interface connector of the driving unif, shall not exceed 13V peak.

74.1.5 BC Common-Mode Output Voltage. The magnitude of the de component of the common-
mode cutput voltage of the driver, measured hetween the midpoint of a test load consisting of a pair of
matched 39 Q1+ 1% vesistors and circuit VO, as shewn in Fig 7-13, shall not exceed 55 V.
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f=35ns AT 110 MHz DATA AATES

RAND L VALUES PER 74.1.1

p 1 7.
f L Yon
i 8 ! Y
i TEST LOAD

NOTE: The time tin this Sgure rafers 10 the riss tme envelops. Jiter and duty cycle are spacifisd sisewhere,

Fig 711
Differential Output Voltage, Loaded

7.4.1.6 Fault Tolerance. Any single driver in the interface, when idle or driving any permissible sig-

nal, shall tolerate the application of each of the faults specified by the switch settings in Fig 7-14 indefi-

nitely; and after the facit condition is removed, the aperation of the driver, sccording to the specifications of
7.4.1.1 through 7.4.1.5, shall not be impaired.

In addition, the magmitude of the nuiput current from either output of the driver under any of the fault
conditions specified shall not exceed 150 mA.

7.4.2 Receiver Chavacteristics. The receiver specified ferminates the interface cable in its character-
istic impedance. The receivey shall function normally aver the specified de and ac common-mode ranges.
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Generalized Dviver Waveform
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Fig 713
Common-Mode Output Voltage
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FigTid
Dedwer Faul Conditions

7.4.58.1 Recelver Threshold Lovels. When the reeefving interfies clvoult st the Interface consoctar of
the msmﬂrmg squipment is drives by o differsutial boput slgaal at either BR or B2 meeting the freguency
and duty syele tolernnces specifiod for the receiving eivusil, when ghe 4 load Is 180 mV positive with respect
iy ihe B lead, the intertace ebreuit s in the 31 state, and :&*‘Eam the A lead & 180 mV pegative with respost
o the 7 lead, the interihes civond? is inthe L0 state, The receiver sutput shall assume the intended Hi ang
L4 staves for the corzespond ing input senditions,
i tho veceiver has @ squelch feature, the speciBed recelve tereshold lovels spply only when the squelsh i
allowing the signal 1o pass Srough the reseiver.

BT The specifind threshold levels do not take pracedense over the doky eyshe sl Biter tforanos specifivd cliswihers. Both seté of
sppeifioalion st b st

TA422 AL Differventisd Input Impedance, The se ditfrentinl lnput mpedanee for AUL versivers
loeated in MAUs shall have a real pard of 7788 0 £ 8%, with the slgn of the Imaginary sart pesitive. and
the phase angle of the impedance i dogrees less than or equal fo 5.0388 thwes the real part of the imped-
anes, when messnred with & 10 MHy sine wave,

The se differential inpat irpedance for AT receivers lossted i the DTE shall have a resl part of
VEGE 1k 6%, with the sign of the Imaginany part positive, and the phave angle of the impadance i degrees.
fess than or squal fo 00183 times the real part of the impedanos, when mearnred with & 10 MHz sine
RN

AR & 8% rosistor in paraiiel with ap induetanes of gregter than 27 uH or 30 g8 for recoivers in (he
MAL and DITE respeviively, satisfies this vequivement.

7484 AC Common-Bods Range. When the veesiving inderfaos clrenit ad the g‘a&:&mmg symsment iy
driven by a difforentisl inpod slpnsl at eliher BE or BR2 mesting the Beguenuy and duly opdde tolerances
specified for the elroull being driven, the resclver oubput shill sesusne the proper sulout siate as spenified
i TAET s the provence of s peak commen-mede s i darve voeltage alihar of Som 30 Ha to 40 ke ref
eranced o crenit VO in megnitode from 0 fo 8V, or In magmitude O te 100 mV for se valtages of from
40 kHz to BR as shown in Fig 715,

FOTE The ecsiver shall sieo be whie G refect semal se common-meds st i eguencies oubeide of this euge.

#4284 Total Commaon-Mode Hange. Whon the receiving iaterface eireuit at the reseiving squipment
B dviven by a differentinl input signal ot sither BE or BR2 necting the Freguency and duby cvele tolor
FRODE %gmezfiex% for the crenit being driven, the revefver sutpat shall sasume the intended output state e
specified in 74.2.1 in the presence of o total coreman-amods voltage, de plu ne, reforenced io shouit VO in
magnitude from 01085 Va8 shown in the fest relup of Fig 715 The ac composent shall not excéed the
requitTerments of 425,

168
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SOMEC 83623 ¢ 1992
ANSIAREE Q4 2025, 1962 B

CEMA/CD

Fig 7-18
Common-Mode Input Test

The roceiver shall be so designed that the magnifude of the current from the commoen-moede voliage
sonree used in the test shall net exceed 1 mA.

7.4.2.5 Idle Input Behavior, When the receiver becomes nonidle after a peried of idle on the interface
cireuit, the characteristics of the signal at the output of the recetver shall stabilize within the startup delay
atiowed for the device incorporating the receiver so that it is not prevented from meeting the jitter specifi-
cations established for that device.
The receiving unit shall take precautions fo ensuve thai a HI to idle transition is not falsely interpreted
as an idle to nonidle transition, even in the presence of signal dropp due to ac coupling in the interface
driver or receiver circuifs.

7.4.2.6 Fault Tolerance, Any single receiver in the interface shall tolerate the applicativn of each of

the faults specified by the switch settings in Fig 7-1.8 indefinitely, and after the fault condition is removed,

the operation of the receiver according to the specifications of 7.4.2.1 through 7.4.2.6 shail not be impaired.

I addition, the magnitude of the current into either input of the receiver under any of the fault condi-
flons apecified shall not exceed 3 mA,

gyt0.4

1
2 '\n
5 ®
48 A
;}_ FAULT SWITCH SETTINGS
= CONDTION E..E‘A[g A LEAD B
1 1
g R4 - 3
; . 4
4
3
2
2
3

.
&
:./
L R E LR S P )
e I L B A (e e

w

\%

Fig 7-18
Receiver Fauld Conditions
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7.4.8 AU Cahle Charscterizgties. The interface cable consisis of lndividos iy abiclded twisted pairs of
wires with zn everail shisld covering these individunl shiclded wire pairs. These shislds must provide sule
ficient shiclding to mest the reguirements of proteciion agalost »f interfersnce and the Bilowing eable
parsgelers. Individusi shiskds for cach signal peir are elechrically olated from the onter shield but ot
necesiarily from each sther. )

The overail zhield shall be returned {6 the MAU sod DTE Upits via the AUI cennactar shell as defined in
7.6.2 and 7.6.3. 1 a corazuon drain wive is uped fur all the signal pair shields, then # ghall be conpocted to
pin 4, fndividea! drain wive retuens for sach signal peir may be used lswe 7.8.3). 15 is recommended that
individual drain wires be used on sll sonte! and daga circnit shisids to meot sutisfactary crosstalk lovels. [f
individual drain wires ave used, they shall be interconnectad within the AUY cuble at sach end und shail be
oonnocted ab lesst to pin 4 5t each snd of the cable.

The presenes of the Control Out signal paie iy optional, If dviver o7 recsrver drcutl componanty for OO
are not provided, mnsideration should be given to praperly terminating the U0 sigual pade within the DYE
and MAU to prochuds errvnesus speration

74810 Conductor Sizpe. The de pewer pair in the interevnucting cable, voliage commaon gnd voliage
minus, shall be campossd of & bwisted pair of suffivient gange stranded wives o rasult lo & norefoal do
resintance Hob to exceed 175 O per eonductor

Conductor sizs for the signal paiza ghall bo detormined according to the as rdsted parsmetors in 7.4.8.2.
7438,

7432 Paite-Pair Balanced Crosstalk, The balanced crosstalk from one pair of wires to any sther
pair i the same cable shesth (when sach pair Is driven por 7.4.1.1-7 4. 1.5) ehall bave a minimum value of
40 dB of attenuation messured over the range of BHA to BR.

74.8.8 Differential Charactorisiic Impedance, The differential characteristic impadance far all
signul pairs shall be equal within § € and shall be 784 4 6} measorad al a frequeney o BR.

7484 Traosfor Inpedancs

1y The comman-mnde travsfer impedance shall wot exeeed the values shown in Fig 717 ever the indk
cated Breguency range:

(& The differeniial mode transfer impedance for abl paivs shall bo wt Teast 20 4B below the common:
rotdle transfor impedance.

¥.4,3.5 Attenuation. Total eable stwrnuation levels botween driver and recoiver (ai gepanrnte stntfons)
for each signad puir shall not sxeead 2 4B over thoe fregquency range of BRAZ to BR {Ha; fne Sinewave meu-
sureipents,

74368 Timing Jitter Cable ndcting this specitication shall exhibit edge jitier of no more than 1.5 ns
ai the recelving end when the lengest legal longtlr of the eable us specified i 7.4 3.1 through 7.4.9.7 is tor
minated in 8 78 £+ 1% registor at the vecdving end and tx driven with pssudorandom Manchester ¢ncoded
binary dats from 2 dals gereestor which oxhibits no more than 0.5 ns of edge jitier on half bit cells of
exactly 172 BT and whose output meets the specifications of 7411 through 7.4.1.5. This test shall be can-
ducted in 2 noisefrec environment. The sbove specified cumponent ig not ta introduce mare than 1 ne of
edge iittar {nta the syatem.

NOTE: Spacial stientdan w1l bave o les xppliad to the cable churacioristies and Jeugih 85 39 Miv

AR5 Delay. Toial signal delay between driver and receiver {at separate stations! for ench aignel prir
shall not excesd 457 na,

7.6 Fumetional Descoiption of Interchange Circuits
Tdid Genexsl. The ALUT consists of either three or fone diffevential signal drovits, sower, and round,

Two of the circuits carry encoded data and twe carry encoded conbeol infrmation. Cironits DO (Data Out)
and CO (Coutra] Ouis are sourced by the ITE, and circalts DI (Dais Indand CF (Contrel Ind ace sourced by

108
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100

FREQUENCY (Hz)

Fig 7-17

10Mm

Common-Mode Transfer Impedance

the MAU. The interface also provides for power transfer from the DTE to the MA1Y. The CO circuit is

optional.

7.5.2 Definition of Interchange Circuits, The following circuits are defined by this specification:

Signal Direction
Cirewit Name to MAU &Mlx)‘?lll Remarks
Do Data Out X Encoded Data
DI Data In X Encoded Data
CO Contrel Out h. 4 Encoded Control
1 Contrel In X Encoded Control
VP Joltage Plus X 12 Volis
Ve Voliage Commeon X Return for VP
PG Protective Ground X Shield

7.5.2.1 Circuit DO-Data Out. The Data Out (DO) circuit is sourced by the DTE. It is a differential
pair consisting of DO-A (Data Out circuit A) and DO-B (Data Out circuit B).

The signal transferred over this circuif is Manchester encoded. An cufpuf message containing a one bit is

encnded as CD1. An outpuf_tdlz message 18 encoded as an 1DL.

The following symmetry requirements shall be met when the DTE transfers pseudo-random Manchester
encoded binary data over a DO cireuit loaded by the test load specified in 7.4.1.1.

Bit cells generated internal to the DTE are required to be 1 BT within the permitted tolerance on data
rate specified in 7.8.2. Half bit cells in each data bit are the be exactly 1/2 BT (that is, the reference point
for edge jitter measurements) within the permitted tolerance on the data rate specified in 7.3.2. Bach tran-
sition on the DO eircuit is permitted to exhibit edge jitter not to exceed 0.5 ns in each divection, This means
that any transition may oceur up te 0.5 ng earlier or later than this transition would have oceurred had no
edge jitter occurred on this signal,

Page 109

109


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


SR BRORS © 1HRL ;
ANSUVIEED 5% 208.3, 1988 Bdilivn, LGCAY AN MBTROPOLITAN AREA NETWORES

7522 Clrowit Di-Deta Fo. The Dats In (D) crendt i scureed by the BALL 1t is o diiforential pair
songisting o BLA (Dats In chent Arand DLR tHatn o cleamt 8} '

The sligrud ﬁrﬁémﬁz’mu pver this cireuit in Manchester encuded. An input message containing b zero bit is
encoded a3 U0, An dnpur messagd containing a one bit ig eneded sy ODI. An input_idie messaps s
sneodedd as an LDL.

& BTE mecting thiv sperification shall be abic to receive. on the IH sirealt without o detectable FOS
aspny, narinal }a*‘&amh&- date srranged 1n lagal length gwma.a #8 send by anogthor station (e the ITE The
2048 ;w*mmézw for thie data on the DI dreedt shall weel the m;"zmmwm for drivers in MAUx epecified in
7451 through ’? 4.1.5 and alall drivi the DI clrewls shrough & zerc longih AU coble, Random anmsunts af
edga jimr foot 0 to 12 ne on eithor 8ide of ehel Wwaesiton shall be 2dded by the tost penernior ip transi
Hons In bite In the proawbds, and randon smonnta of edes Htter of from 0 86 18 ns on Sither side of sach
transition shall be sdded to the brensibions n all bils o the frame. Preamble fengid from the test yonersier
shall be 47 bite of preamble, {ollowet by the 8 et 8B
HOTE: A s:gﬂaf Beant portlon of the svetan [Bter way be venssudon In sature and onsiets of o stesdyeatete 000l of g weldbit tromds

o I el dinpckivn Sow Sl seedsnd plecaatont. & 360 e edge Hitied i sxpedted sa i traosmiitted sigrl of the reeeiviig
TR, wiest cose, The diflordvmen bobwoen 18,5 na st 19 g Fite ropresculs sessiver daﬁ.% arghn

7524 Clrewit CO-Contral Oul (Cplivaall. The Control Opt {000 cirowdt is sourced by the DTE. &
v difforentinl palr wosigthny of COA Canteel Qubcirondt A snd OB (Contrsl Out cheowiz B
Fhie signel travederred over Hiig cirouit is sneeded ag described in TELE A niey reguest mossugo is on-
coded ax CRL A nornal message is ensoded as TDL. dn fsolets mensage it eucoded as C89,

F5.2.4 Cleeeit Oi-Oontrol Do The Contrea! T (01 efreudt 18 sourced by the MALL 1tis s differential
patr fonaisting of CR-A (Condeod In clesuit A) and C1-B (Condrod fn ooeult B
TE;? E\iﬁ!k&i tra ms*“ewmii Gvar ifnig circm’iz‘ §$ ewq%‘ . mr‘m‘ﬁa@& jzﬁ “s ALEA pm,“w@iﬁzéﬁiﬁ aHBA L 18 S

S & inéi‘—a

7.5.8.5 Civenii ¥P-Yoltage Plus. The Veltage Plos (VD) dresit s -an optionsl dizrevdt fhat may be
seaveed from dhe DTE B thds clrendd e ponrend from the TVTE i shall be capable of sporating st one fxed
level hatweosn & 12 ¥V do - 6% aod & 15 ¥ de + 8% with respect to clrenit VO for abl currente from © to
507 mA. The source shall provide protestion for fhis drout agulnst an overload condibion. The methed of
geerlond protestion 4 mob specified; hewsver, undey no conditions of gpemution, cither normal or sverinad,
At the souree apply & volisge o cireslt VP of lesg than { o grecier then + 1576 V do as spacilied sxix*?e
MAU designers are cautioned that protection means emploved by power sourees siay wrase the valtage At
signal VP to drop below the minimum oparaiione] voltage speeified withoud poing completely to ver volle
when Ioads fﬁmwmg in exeess of the current suppliod areapplied between VI and VO, Adegnate Brovisions
ghalibe miade to srsure that suck s eondition does b ealise thie MAL o dlarupt tho medium.

b DTE doos oot Auppart ceendt V) 8 shall bave no comection to this cirouit,

1.5.2.8 Cirouit VO-Voltage Commaon. Jireuit VO is the ground returs o the power source for chroult
VP capable of sinking 2.0 A, Alsy, all common-mode erminators for AUT eircuits shall be made to cirenit
i 6f

TB.2.7 Cirenit mm?mmme Cvownd. Crrm:f' P shall be connectad to chassis grovnd through s
maxitvem de resistancs of 20 mil ad the IR end.

T2E Ulrenit Bhicld Terminations, Individual vin terminations shall mest the hilowing requize-
rends

(13 Ping 1, 4, 8, 15 14 conneeiad o loghe graund fn the TATE

@ Fing 1, 4, 8, 11 14 capacitively couplod to VO in MAU

(3} Fapedance o ground < 5§83 at the kwest operational KR/ in the MAU and at the highest B8 in the
DTE

140
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CERALD ANBIAEES Sul 8023, 1566 Bition

185 Mochunionl Charsctervisiios

741 Defluition of Mechanical Interfuce. All connectors used shall be as specificd (5 781 The DTE
ahiall Biave o female connostor and the MAL shall bave o male convecion. The MAL may be plugged direetly
intu the DFTE or ey be consecied by one o meore oable sogroants whose total Tongth 5 bas thes or ogual &
50 m, ALl cable segments shall bave & 2nale connector on one end and a female conpecher on the iher end.
All famale connoctors shell heve the sliide lateh, and all wale connectors shall have the locking posts (6
dufined b Fige 7418, 218, cd 7200 ae the sotenbion gstom,

T4 Lane Interfacs Comnecton & L5 pale sonnectar having the mechasionl mateshilivy dlnensions ag
specified da 18O 80211 ﬁs gﬁ&tﬁz&gﬁ&%&ﬁ eanbarts shadl bo wsed for the line in s sgmmeddar. The shells
of thise conmeciors shall be tn g e W@s the integnity of the cable shield fe 5 wurrent peth.
*@w rincigtines saefiz?w m&x&% m%m ot thaseln shiell et eowed 5wl 80 & s of BOD
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ISOAEC 88060-3 © 3588
CEMAKCD ANSUERE Sul 8023, 1008 Bdlon

In erder to ensure intermatesbility of connectors vbtained from different manufeciurcrs, the connedlor
with fomale contacts shall conform to TEC 807-2 I7! and have gold-plated conlncls and tu-plated sheils. All
additions to provide for fomaie shall to male shell conductivity shail be op the shell of the connecter with
male contacts. There should be muliiple contact points around the sides of this shell to pravide for shicld
contimaity.

NOTE: Une of imilsr metalic surfines on conmeotor conduciors and similay metablic sorfaces ve e coonenior shella ndnimizes pale
vanie pelion aud roducad perfarnages,

The connestor is not specificd fo provent operator eunkact with the shield, and precautions shall be taken
at instaliation thne 1o ensure that the staller b warmed that the shield i not to be Broughi inte contact
with any hazardous voliage while being handied by opersting personnsl,

Hee referonce (4131

T84 Contiet Ansignments, The bllowing table shows the assigrment el dlrenils fo sonnesior contacta

Cantset {irewit Ll

3 DG-A Pratse Out clecuit A

1o 3B Diata Oud eirenit B

It Bes Data Out ciccuit Shield

B Dla Data In cireuit A

12 DI-B Datsin drenit B

4 DS Data In eireuit Shiekd

7 CO-A Control Out efreuit A

13 CO-8 Cantrd! Out direuit B

! co8 Contral Ont crenit Bhoeld
2 A Control in cipuit A

g CL-B Control {n cirenit B

i (9384 Contral In eireuit Shauld

g Vi Volbnge Commion

13 yp Veltago Plus

4 vE Voltage Shield

Sholl PG FProtection Ground (Condugtive Shell)

NUTES: (1) Voltage Plos and %oliage Cemnion v a single bwisted paie i the AUl eable.
{2 An indicated 0 7427, the 2 b of & cireuil ¥ ponitive relative to the B lewd for a Iil e and negative for s LU ogoul.

1313
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ISOMIEC 8802-3 - 1993

TR e Tx SN AP PO
ANTIARON Std 500 51058 Bdltien

8, Mediam Attachment Unit and Baseband Medium Specifications,

8.1 Scope

Type LOBASES

211 Overview. This standard defines the functional, electrical, and mechanical characteristios of the
MAL and one specific medium for use with loeal networks. The relationship of this specification to the
entire IS0 [IEEE] Local Network specification is shown in Fig 8-1, The purpose of the MAU is to provide a
simple, inexpensive, and flexible meansg of attaching devices to the local network medium.

0SI
REFERENCE MODEL
LAYERS
AFPLICATION
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TRANSPORT
METWORK
DATA LINK
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ERiA

g #

# B
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50

R
71 LOGICAL LINK CONTROL

MAC
MEDLA ACCESS CONTROL
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PHYSCAL BIGNALING

Lo i

: B Y

ATTACHMENT UNIT INTERFACE
RMEDIUM ATTACHMENT UNIT
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PHYSHZAL MEDHUM ATTACHMENT

Fig8-1

o}
pe
il

MAL

et

g 1L

& DTE

{AL not
axpoesd)

Physical Layer Partifioning, Relationship to the 180 Open Systems Interconnection

{081) Reference Model

8.1.1.1 Medium Attachment Unit, The MAU has the llowing general characteristios:

{1} FEnables coupling the PLE by way of the AUT to the explicit baseband coaxial transmission system

defined in this section of the standard.

£2) Supperts message traffic at a data rate of 10 Mbfs (alternative data rates may be considersd in

futyure additions to the standard).

(3} Provides for driving up fo 5300 m (1640 1} of coaxial trunk cable without the use of a repeater,
{4y Permits the DTE to test the MAU and the medium itgelf
{5) Supports system configurations using the CEMA/CD access mechanism defined with baseband sig-

naling.

(6% Bupports a bus tapology interconnection means,

8.1.1.2 Bepeater Unit, The repeater unit is used to extend the physical system topology, has the same
general characteristics as defined in 8 1.1.1, and provides for coupling together two or more 500 m {1640 i)
eoaxial trunk cable segments, Multiple repeater units are permitted within a single system to provide a
maximum trunk cable connection path of 2.5 km (8200 ft) between any two MATTs,
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BB SIS S

ANTIARER S A00.5, 1080 Bdit EOGAL AND METROPOTITAN ARBA NETWORIS;
B 13 Bhelinitions

basoband sonxiad aystem. & system wherelby infsemation {s Gloeelly envoded and ropressed on the toaxe
il tranmmission medium. At any point on the medium, only ene information sigaal at o time can be provent
without deruption leve collizion).

BE. The rate of dais throughput (it ratel on the mediwn in bty per sevond.
BEA, Ooe half of the BE in Herte
branch eable. The AUT cable interconnecting the DTE and MAL system componendis,

oarrier semen. In s local aven nebwork, an pnguing activity of » daty station to detect whether another sta-
Hown is transmitiing.

ROTE: & eollision prestnes vignsl & peovided by the PLE o D 958 sublager 1o bullioate that o s e sintions e anrrestiy
eansnittingy an the wade soasini ebile:

coaxial cable. A twocunductor (eenter conductor, ahield gpalem), conoentrie, sonstant Impsdanee tning-
misgian Hoe wsed be the trunk reediom in the baseband system,

cogxial eable interface. The eleciricdd snd medhasical intorfone w0 the shaved eoaxial oable wedlom
withey contadned within oy conpectad to the MALL Alse kavwn s MDY (edlum Denendent Interfa

somsial cable sogment. A langth of comnind cable made wp Son one ar more conxial cobile sertions and
enunind vonnectors, snd tormingied st oach sad b ts dimeaclonstio inpedanee,

colision. An vnwanied condition thal resulin frove conewrrent transminsions on the physieal weedinen,

aplliston presunes. & slgual provided by the PLE o the PMA sublaver (within the data Bak bayery e indlb
cate thad swuleinls stations des contending for noess in the fransmission wedium,

compatibility Interfaves, The MIN cosvial sable interiuce and the AUL branch oabie Guterface, the fwo
points at which burdware compatibility is defined o allow connection of independently desipned gad man-
uivetured components to thy baseband trananission system,

Mediem Attachonent Unit (MAU) I » locsd ares nebwork, & devies used fn o dule station to couple the
dats terminal conipmont tu ths Branemiesion medinm,

Meodbam Degendont Intorface (MDEL The mechaniesl aad elechvieal nterface between the trunk cable
mudium and the MALL

Physics] Mediv Atiaclmend (PMA). The portion of the BIAT that contoing 1o functionel elrenibry,

Physieal Slgnaling P18}, That portion of the Physical Layer, eontmined within the DTE that provides
dhe logiend and fonctional coupling Betweon MAT and Data Link Layers,

repesior A device used to extond the length, tepelogy oy infervennpotivity of the phosios] medium E’w;ﬁm
hat fmposed by 8 mgﬁzﬂ segroent, up o the moximun alowable end-fp-end trunk transusiesion e
fength. Repeaters perform the buitic actions of resboring signal amplitude, wavelorm, aod r&wmg; spplisd 1o
nerimal dats and collision signals,

frvmk eable. The trank coaxial calile syston,

#.1.0 Apphication Perspeotive: MAY sad MEDN Oljectives. This soction stalos the broad objee
sives and assptions underlying the speciBostions Sefined Dwoushout this section of the staadard.

g

Page 115


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


. ISORTRG 84008 Afpeza
SuMEAT ANRIARES G 5009, 1501 Bt

#.L8.4 Olgest

{1} Prowide the physical misens for sonvponicsiion betwesn local nebwork dats link entitiss,

NOTE Thin standard covens o poxtion of the physienl basar. ﬁ»ésﬁlmﬁ i the (ﬁi Redtvance Mode! and, lo addittes, (e pliys.
deal metivne et whoch is Svond the - seepe of shie PSE Rolrrancs Kode!,

%Y TDhefine o physlea] intecdaoe that san be buplemenied | independently amang $ifforent menufactaremn
af hardware arid arhievs the intended leval of eompatibility whon interennmected In w ommnon Lﬁ:ami
notwark.

{81 Previde g commusicstien shasnel capuble of bigh bandwidth and lw bit erior ruto porfbnnanes.
Th mﬁué?&::t menns bt orvor rate, af the shysiond layer warssioe fntorface should be lese than ono
part it 10 ton tho sedor of tmo part n 169 af the sk tevel},

4} Provide for srem of installation and service.

B3 Provide for high nebwork svallability tability of @ stabion to gain moeess %0 the mediem and opable

the data ok connection i n Hmely Gekisnd

&5 Hosbie pelativaly ew-cost bnplamentstions,

$.1.0.2 Compatibility Congidevaiioos, Al byplomentations of this baseband ovaxdal systom shall be
surpadible atthe MDT

This stardard provides ono oxpliat frunkh sablo wodives spocifisation for the infersonnestion of all MAY
doviges, The msﬁiimn Hantl, the fonctional capability of the MAL, and the AT gre defned to provide the
ndohest pasaible lavel of vomnpatibilily smong deviess designed by different mannfactuvers, Designers ave
froe o imglenient pirauitey within the MAU ds an ap;;km%&&m {&@;gﬁﬁ{iﬂsﬁ mmnner provided tho MO Totor
face and AUH specifications are satisBed.

Subaysiens based oo this specification may be fiaplomented o several different ways provided compadi-
kiliby b the medium is meintamed, s possible, for axamplo, to dorign an infegrated sistivn where the
MAL s contained within g p?;ysmm IR systom omriponcnt, therehy alidinating the AUH cabla, The dovice
dodigner {and syatem user) shall then coveider aach factenrs s opologieal Heaxibility, sysbam evailabilicy,
and sonfigurabitity

8.1.3.8 Relationnldp Lo PLE rud AU Interfros. This sertion oty the primeary shyslual laver for
the loeal arcs notwork, » laser comprised of both the physiedl medinm asd the vodimentary drsuityy nee
vsanry fo couple & sation’s i‘!‘icéiaai{g?’ path direstly Wtrom the mediton. The semplete logivel phy sical foyen
f the Lecal aves network may redide shysiinlly i fws dlatingt liwations, the MAL anll the TTE Thovefary,
# close relationship exipis Bebween thisserifon and Sechion 7. This soction specifies ol of the physical
medivm parmnebars, sl of the PMA loghad Dunetions sesiding dn the physdosl MATL and refersnees the AL
aosteinted with and defined theoughout Bootion 7.

T e dealge of s shwriod MAD smponend teqobos She ose of boil i seebivn sad Seofien ¥ for the PLE and ALY specifien-
TR,

B.1.3A4 Modes of Operation. The MALU i orpable of oporaiing o sither o “Nermal’ maode or an
gptional “Moankte” mede,

1) Normad Mode, The MAU functions as a divech conpection bobweosy the baseband medium and *Ju,e
I¥FE. Data sutpu£ froe the DR bs suiput fo the coaxiol trunk medivm and ail date on the coaxial
frunk medium is fnput to the DTE This moede is the “sermal® mede of operation for the mbonded
wnessage traffie between statbons, _

2y Morator Mede, The MAL Transmit Fonction is disabled fo prevent date from being sutvul o the
Srwnk cenxial medium while e recoive fanetion and ciliision presence function reinain ackive for
purpeserof menitoring rmedivm message traflis, This niode alee seives ns g Limited test mods at the
neame e it decdaten the MaL} transmitter from the mediion, Under most Joval fthat iy, intessta-
dhond Sl conditions the menilor mode enables contlnned use of Bhe network while the local station
18 hadngy seeviced,

#.8 MAY Fosctionsl Specifications, The MALY compenent provides the meens by which sigagls oo the
four physically separaie AUT signal dreulty toffrom the DIE and thelr associaled Intarlayer mossages e
epupded to the single coaxial cable baseband wignal e, T adhieve thiz hasic objective, the MAL compor

1%
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nent containg the following functiona! capabilitiey to handle mesvage fow pstween the DTE and the base.
band medium:

(1) Tranemit Funedon. The abiity to tranmmit serial dais kil treams on the baseband medivm from
the Jocal DTE entity and & one of move réemots DTE entities on the samo neltwerk.

(3} Heceive Function. The ability & receive senal data bit streams over the basshand medium.

8y Collision Presence Fusncifon. The ability to debect the presence of bwe or more sialions’ congurrent
transmissions,

14 Monitor Funcison (Uptionell The :abxl;ty fa indxibit the pormal ransmit dats stresm o the medium
at the same time the normal receive function and callision presence Bunction reraln operational.

() Jahber Punction, The ability to sutorationlly interrupt the trampmit fonetion and inhibit an abnor-
rmadly borg output dats stvean,

821 MAU Physical Layer Punctions

8211 Transmit Funclive Requirsments. At the start of a frame transmissivn on the coaxial cabie,
o mare than % bits (2 full bit colls) of informatian may be recaved from the DO circuit and nof bransmitted
onta the conxisl medium, o addition, it i permissible for the first bit sent to contain encoded phase viola-
Hons or invalid dats; howevey, all succeasive bits of the frame chall be reproducad with no more than the
spocified anaourdt of jither. The second bit cell transmitted onto the coaxial vable shadl be carried fram the
DO wigneal ine and franemitted onte the ccomal trunk cable medizm with the corvect thaing end signal lov-
ela. The steady-state propagstion delay betwoan the DO direutl roceiver input and the esazial cable output
abiall noi excoed one-half bit eedl There ghall be no kogical signal inversions between the branch cable DG
cireuit muxd the coaxial runk eshie (e example, o *high” lagic level mpoi o the MAU shall vesadt in the
less negative current flow valoe on the inmk coaxial madiam). A positive signel on the A signal lead of the
DO cirenit shall result n a more positive voltage level on the trunk comdal mediom. 1t is assumed that the
AU shall provide adequale protection againet noise. It is rovarmmended that the designer wrowide an
implementation o which & misnimury threshold signel s vequired to sstablish a branamit bit stroam,

The Trensmit Function shall cutput a signal on the trank coaxial medium whose levels snd waveform
eonply with 8.8.1.3.

In addition, when the DO sinvuit hes gone idle after o Brame is ontpag, the MAY shall then activate the
eolliivn provence fanctivn as close to the trunk conxial cable as porsible without introdusing sn extransoua
signal on the brook sosxial medinm, The MAU shall initiabe the eollision presence state within 0.6 ya to
16 e after the start of the output idle signal snd ahall maintain an sciive eilision prosene stade for a
i oguivalent to 10 5 bib eells,

#,.2.1.2 Receive Funotion Reguirements. The signal from the cosxial trunk cable shall he divectly
coupled be the receiver and subseguently ac coupled befors reaching the receive sirewit sonnected to the
DTE. The receive fanction shall sutput o signal anio the DI circail of the AUT eabls that complies with the
AU specification for drivers in MAUs.

At the start of s frame veseption from the waxial cable, no mare than 3 bits (ive foil bit eelis} of informa-
Hon may be received from the ceaxisl cable and not transmitted onto the recaive (0T cirenit, In addition, i
ig permisgible for the first bit sent over the receive ¢iveuit to contain enveded phase vielstions or invalid
data; however, 51 succeszive biis of the frame shall veproducs the incoming signel with no maere than the
aboye specified amount of jitter. Thiz implies that the second bit cell gent ants the DI cireuit presents valid
data to the branch cable, The steady-shate propagation delay between the conxial cable and the receive (DD
eirevit output shall not exceed one-half bit ¢ell, There are nv logical signal inversions between the coaxial
ttruck} cable and the MAY (branch) cable receive cirenit, The ciresit bandwidth of the receiver function
shall be limited to 50 MHz

AMAU meeting this specification shall exhibit edge jitter into the DI pair when terminated in the appro-
wriate lewt load specified in 7.4.2.8, of 5o move than 5.0 ns in eithor direction when it iz insialled on $He dis-
tant end of sl lengths between 2.5 m and 580 m of the cable speeified b 84,11 threugh 84208
terminated at both ends with fevminatos meeting the bnpedance requizemients of 85.2.1 and driven at
ong end with peudo-randon: Mandheator encoded binary dats from a date generstor that exbibita no more
than L0 ns of edpe jitter in oither divection on haltbit cally of exactly U2 BT and whose sviput moests the
spucificatiops of 8.3.1.3 excopt that the wisetime of the sipnul muet bo 40 ve + 0, ~ % o, This tast ghall be

s
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conducted in a noize-free environment, The combination of coaxial cable and MAYU receiver introduce no
more than 6 ns of edge jitter into the system,

The local transmit and receive functions shall eperate simultaneously while connected to the medium
operating in the half duplex operating mode.

8.2.1.3 Collision Presence Function Requirements. The signal presented to the CI circuit in the
absence of a collision shall be the IDL signal except when the MAU i required to signal the US1 signal,

The signal presented to the Cl circuit during the presence of a collision shall be the C50 sipnals encoded
as apecified in 7.3.1.2. This signal shall be presented to the CI circuit no more than 8 bit thmes after the sig-
nal (for example, de average) on the coaxial eable at the MAU equals or exeseds that preduced by two {or
mare! MAU eutputs transmitting concurrently under the condition that the MAU detecting collision pres-
ence is transmilting, Under no conditions shall the collision presence function generate an output when
anly one MAU is fransmitting. A MAU, while not {ransmitting, may detect the presence of two other MAUs
transmitiing and shall detect the presence of more than two other MAUs transmitting. Table 8-1 summa-
rizes the allowable conditions under which collisions shall be detected,

“The collision presence functisn may, in some implementations, be able to sense an abnovmal for exam-
ple, open} medium. The use of MAUs in repeaters requires added consuderations; see 8.3.1.5.

Table 8-1
Generation of Collision Fresence Signal
MAL Mumbers of Transmitters
< =2 P
Transmitting N Y 4
Not transmitsing M May ¥
¥ = will generate BUE message
N = will not generate BQE messape

May = may generate SQE message

£.2.1.4 Monitor Function Requirements {Optional). Upon receipt of the iselafz message the MAU
shall, within 20 ms (implementations: solid-state preferved, relay switched permitted), dizable the trans-
mit funetion in such a way as to prevent both the transmission of signals on the trunk cosxial medium and
any abnormal loading by the disabled transmitter on the trunk coaxial medium itself The monitor func-
Hon is intended to prevent a malfunciioning active component (for example, tranamit driver) from bringing
down the network. The rselofe message shall not interact with the receive or collision presenes Tunctions,
thus permitiing the normal operational mode wherein all data appearing on the trunk coaxial medium are
carried to the DTE on the DI signal eircuit,

NOTE: Vesification for suceess il execition of the fsvfess nessage mguires use of the tronk coaxial meding isell. This level of guar-
antesd performancs requires use of system layers nbove the physisal layer and implies some interraption of normal trunk coaxial
meditm message (raffie,

8.2.1.5 Jabber Function Reguivements, The MAU shall contain a zelf-interrupt capability to
inhibit transmit data from reaching the medium. Hardware within the MAU (with no external message
other than the detection of cutput data, bits, or leakage, by way of the transmit function} shall provide a
nominal window of at least 20 ms to at most 150 ms during which fime a normal data link frame may be
transmitted. 1f the frame lenpth exceeds this duration, the jabber function shall inhibit further output data
from reaching the medium,

When the transmit function has been positively disabled, the MAU shall then activate the collision pres-
ance function as cloze to the trunk coaxial mediam as possible without infroducing an extraneous signal en
the trunk coaxdal mediam. A MAU without the monitor function and powered by the DTE may reset the
jabber and collision presence functions on power resel onece the error condition has been cleared. Alterna-
tively, & self-powered MAU may reset these functions after a period of .5 s & 50% if the moniter function
has not been implemented. If the monitor function has been implemented then it shall be used to reset the
collision presence and jabber functions,

119
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RZ2E DI Physicsl Laver o MAL Phyaleal Loyer Mowsegoes. The fellowing messages san be
sant by the DTE g:rhysmil fayer eniifies to the MALU phesical laver entitisg:

Message Creuit Sigral Meaning

output Bo CPL O Oulpst information

ontput idie BO iDL Ne data to be output

sormuet 4] L Aawusne the nonintresye state on the trunk coawxial
e

{Cptional Clrenit}

ssciady oo CHOTBRS Pomittvely disubds the trank asial mediom
' frananitier

BA2Z MAY Phyeivel Layer to DTE Physical Laver The Sllowing messapes can be sent by the
MALT physicad layer entitios to the DTE physies! Inyer antities:

Messago é"'mz& Signal Memring

Fupud i L1, 000 Inpub mifsrmabion

Gngwt gdle 314 e Hoinbmmation & be inpus
i _seatioble < 3L MAU is svailable for vulpul
stgrnd, gudity_seror G {8 Breor dotocted by MAT

B228.1 {npuf Megsage. The MAL phyeicel layer sends an inpaf message to the DTE mayuamﬁ
iayer when the MAL bas o bit of dets to send to the DTE. The physical realization of the inpul message is
# G ar C1HE send by the MAU o fhe DTE on the dade fn oirenit. The MAY sonds OD0 fihe i it s &
zee or G i the St Bit s 2 one. No milning of the €D or Cne signads takes place within the MALL

82222 inpuf fdle Mosssge. The MAU physioal tayer sends sn dped idie mensage o the DTE
physical layer when the MAU does not have data to sond to the DTE. The physicel xealization of the
fnput_idle message i the IDL slgnal sent by the MAY i the DTE on the dads in thecuit,

B33 mon aveilable Mossage, The MAU physfeal laver sends the san nooiluble messags to
the DAE physical layer when the MAU is avallable for ontput. The moux_asveiloble message 35 alwnys sont
by & MAY that i alwayy propersd o sutput dets unless the signed guadiiy error messape shall be sent
instesd. Such & MAL dovs not reguive msa_regaest to propave Heolf for dute owtput. The physical realizg-
tion of the man,_suwiohie message is an DL sigeal sent by the MAL fo the DTE on the control in clreaih.

52,34 sigmod,

_ervor Messuge. The signal_guslity error message shall be huplemented
%n thie following faslien:

{1} The sigaal guolity errer messagy vhall not be seat by the BMAL 5 e MAU or oty one MAT &
transpritting on the ronk cosialmediom fn the normal mode,

&) Jfbwe or move vemete MAUs dretranamitiing oo fhe trunk conxiaf seedin, bug fhe MAU connacied
to the local node fs not mnsmitting, then the ot MAU ahall semd the signal guedily error mes:
sage i every instance when it Is possitle for i fo assortnin that more than one MAL Is transmiliting
s the trunk cossial mediam, The MAT shall meke the best determination pessilie. 13 is seenptabile
forthe MAYS b0 Bl to sond the signel gunlity srror messsge when i is unsble to conciusivaly dofor
mevne that move than one MAU is trensmitting,
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{3} When ihe lscal MAU is wansmitiing on the ook couxin! moediim, all sseurvences of ane or more
additional MAUs trassmiising shall cause the signp!_guelily ervor mussage 1o be sent by the local
MaAl toits DTE.

(4} When the MAT has completed vach output frame it shall perferm an EQF {est sequence, as defined
in Figs 8-% and &3,

{83 When tho MAU haz inhibited the thansmit function it shall send the signal guality_error message
in aceordance with the jabber function requiromonts of 8. 2.1.4.

The signal guatity_erroy mossage shadl be assertod loss than 9 hit cells after fhe aceurrence of the multi-
plo-bransminsion condition is present st the M and shall no longor be asserded within 20 bit colls after
thie ndicntion of multiple tronsmissions consey 1o be progont at the ML 1tis ts be nated thet an sxtended
delay in the remeval of the wignal gualily error mesgage may alfedd adversely the amess method
performance,

The physieal reatization of the siguel guality_ereor message is the CRO wignal sent by the MAL w0 the
IYTH on the contrel in cirenit,

Nata that the MAT iz reguired to nggert the -;i.afrxuf.m‘?uulity_ﬁrms message gi the appropriate times
wheneeer the MALU is powersd and not fust when the IYDE is providiag output data.

#$.2.3 MAU Sinte Diagrams. The state disgrame Figs 8.2, 8.3, and 84 depiet the full set of allowed
8ALT state funcHons rolative to the controd arcuits of the DTE-MAU interfacs for MAUs without conditieons
ing requirements. Mossages used in these state diagrams are explained below,

(1} posifive_disable. Actvates the positive mesmns provided in the MAU trunsmibter to prevent interfer
ence with the Sunk soazial medinm,

{2} enoble_driver Actrstis the path smploved during normal aperation to cause the MAT transmiiter
0 impress data onde the trunk coaxial medivum.

8y diseble driven "}eac,zv%v«s the path emploved dusing normal sperstion i sause the MAU trunsmit-
ter i impress dada ooto the trank conxial msddinm,

{4} no_collisiorn. Signifios that the condition of muliiple fransmiticrs simuitanesusiy astive an the
trunk coaxial mediom dovs not vxist.

(5} woliision. Significs that the condition of multiple tranpmitlors dimuitanasusty acifos o tho trank
coaxial smedium doss auist,

®) not_positive distbiz. Desciivatos the positive means provided in the MAU teansmitier to prevent
interfranee with the tronk eonxds! medium,

B4 MAU-Medive: Clovtriesl Characteristics

881 MAUo-Consial Cable Interface, The fallowing seetions degeribe the mierface hebween the
MAU and the coaxial cable, Negative current is defined as corvent into the MALY (out of the centor condue
tor of the cable),

8.3.1.1 Input ¥mpedance. The shunt capaditance prosented & the coaxial eable by the MAU cirsuitey
(not including the means of attachment to the conxial cablel is recommended 16 be ne greater than 2 pif
The resistance to the scaxial sable shall be greater Bum 100 k{2,

The total capacitive load due to MALU eireuiivy and the mechanical eonnector s apecified
in 8.5.0.3 shall be no greafer than 4 p¥.

These conditions shall be met in the power-off and power-on, not transmitting stafes {over the froguen-
cier BRAZ to BRY

The muagnitude of the reflection from 5 MAU shall not be roore than that produced by 2 4 p¥F capacitance
whaen measured by both 2 25 os rise bime and 25 oo fall time waveloens, Thix shall be met{n both the power
on and power off] net trapsmitiing states,

£.8.0.2 Blws Currend, The MAL shall draw from the cahle) between + 2 g and - 25§ in the power.
off and the power-on,; not raosmitiing states.

izl
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Interfuce Fouetion: Siwple MAL Without laalate Capshility

83.1.8 Coaxial Coble Bignading Levels: The algnal on the voaxial cable die W u single MAU a3
measared ot the MAU transmitier output i composed of an se component and an offset component,
Fxpressed in torms of chrrent immedisiely sdiscent to the MALT connection Gust prior to spBtsing the i
rent fHow in each direction) the signal bas an offset component {divect curven? including the sffects of G-
ing distertion) of Som 87 mA minives 10 45 mA moasiuvam and an ae component from 428 mA wp to the
offiset vakug,

The current deive Bmit shell be met aven in the presence of one other MAV tronsmitise. & MAL shall be
capaile of mnintardng at lonst 2.2 V of sversge de level on the conxizl sable in the presenve of bwo ov more
ofher MAUs tranemitiing concurrently. The MAL shall, v addition, sink ne more than 2250 pd whes the
volfage on the cemer comductor of the eabile drope fo 10V when the MALD s trengmifting.

The MAL shall sink no more then 28 pA when the voliage on the conter sonducter of the cabile drops o
-?‘ Vowhon B MAU is tranomdiiing

e astual corvent measured al & given point on the eable is & funciion of the transmitted current and
the eable loss to the point of messuroment. Nogabive corsest (5 defined a8 corrent out of the venber condug-
tor of the eable {inty the MAUY The 10-90% rige/fall thnes shall be 25 + 5 ne at 10 Mivs, The rise and fll
timos shall mateh within 2 ns. Flgures 8.8 and 8.6 ahows typienl wavelorme prosent on the cable, Har
wonic condent generated fom the BR hiedamental periodic input shall meet the following requirements;

Znd and Sod Havmendes: a6 loast 20 38 below fundamental
4th und Bth Harmonics:  at Yeaet 80 dB below fendumental
gihoand 7eh Harmondos:  at lenst 40 48 bolew fundnmontal
All Bigher Harmonics: st besst 50 48 below fandamental

NRYYE Bven harmanios wre typically much Sower,

12z
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tisnsl waveshaping. mm&ummmmmmmmﬁwwmm
cuble witheut any inversions (see Fig 8.61.

B4 Transmit Owtput Levels B puceived fromy the AU DO cireuit ehall be
tromssitiod vato the sowdal eable with the &hmmmm Wﬁéﬁ i B.9,1.8, Since the coaxial enldle o
cooda i twe divoctions from the MALL, the current into the MAL iz aombnally teics the varrunt measured
on the cossial cable,
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{m Wm g3y O - A VYR b 4 8 41 O e ]

A LREALE TROAMSRETIER W} # frome, tver, Sone

e

sigle » (MAU HAS g enr
MONITOR FUNOTIONY [ & poelties. dlacble
st e » ] OvALL WITROUT MONITOR PURCTIONS »
& Al WITH UM TIMER)
ki
by CEIART UNGAS TRER
: gﬁmmm
fotrt wnjob. thned
é ]
&2*5»%%3‘3 W?

e —— p——
® 2

¥

unjch, Mmer. done i

Fig b4
Jabber Fonation

stian shall exhBE edge jitter of o mors than 2.5 ns inte
= %%W%&Wmm@mmmmwﬁf

‘f’%m?mi signal of 4 Mﬁ‘i’imﬁm thibi s

; ; megm #aﬁﬁ @fm&a&’zﬁ 14 BT whiooe wukput
ik 1 of T4 51 thoeegh T8 L5, The sbeve ypesifiod companent 15 st o inlvodude e
&m&m@f@wmmm@m
The MAL shall not transnii 5 nogative geing edige sller consation of the UD sutpul deta strsam on DO
or buire the frst odge of the next frame on the DO direuit.

8418 Heosive Collision Detect Threahold, 1t in recommended that the MAU lmploment the oolli-
sion detes funetion with 8 -1.488 V 6 -1.620 ¥ Sweshold range sarrenppiding to B recommended toter
&a{? for eoux deive corrents specified {n 8018 The threduld voltage s messared oo the comx & the

CunnBeLnE,
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Beoommanded Deiver Courrent Blgnal Levels
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i i i H i i
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ROTES (1) Vellages ghn aoe nomingl, (e 5 sirgle suntmiiar
(& Fep sl fal vima fs 28 ng noenlosd oy ﬂ:z My emte
(3 Wollages ar s o rmte o by sddinom o bangmsEng MAY
{4 Manchester noding

iy 5-6
Typtead Comeinl Tronk Coble Bignsl Wavelorm

‘oiiston detevtion threshold voltages tighter thun those reesramended shove sy bo used to lmprove
satiston dotoction performancs in the prosonce of nedde on the cosy, poor systenm component tolerantes, and
eonial franamis lovels outalde of the yocommmendad winge.

A MAL that bmplemonts the recommended receive threbiold shall be considered to have mapk}mmtei
reveive mode collisien detect. Becoive mode colliston detect indicatos thed & nentrmusmitting MAL hae the

eapubifity to defect collizions when bwo or more MAUS mre transmitting shmultencwisly Repeater uniis
vequire both MAUSs direetly conncvied fo it fo implement reesive mede collision detection

838 MAU Eleotricsl Clisvacteristios

A0.0.1 Bleetrieal Tsolation. The MAU must provide lsolathon betwoon the AU cable and the soandal
trunk eable, The ischnilon impedence measired betwenn cach sondutior (nviuding shicld) of the AUT table
axed edther the conler eonducior or shield of the comdsl cable shall be groster than 280 k(2 81 60 1z and nut

grester than 15 ( betwoen § MMz and 20 Mz, The broakdown of the isdlation o provided shall be at
leash 280V ae, mow Ses raferences (AT I8 and 1AG)

e

i‘i%gme{r«s-i stwntks may somie el MAL { pgunparsata bo e the resmamnded oweisl deive tounect levele, This mabter Is wnder
sotalerabing.
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ISVIBC 8680%-3 - 1988
ANSITRER Bud 8023, 1883 BEdivion LOUAL AN METEGPOLITAN AR¥Es RETWORKS:

8.3.2.8 Power Consumption. The corrent drawn by the MAU shet! not exceed 8.5 A 5s powered by
the ALY source. The MAL shall be capable of apevating from all poasible veltags seurces as supplied by the
DTE through the resistance of all permizsible AUL cablen. The MATU shall net diszupt the trank conxial
medivin should the DTE power source fail below the minimum vperations! level under shnormal MAU
load cenditiens.
The MAIL shall be Inbeled sxternally to identify the maximom value of corrent required by the device at
any apecified input voltage.

#.9.2.8 Reliability, The MAU shall be degigned to provide an MTBF of at leaet 1 million howrs of con-
tinuous oparation without causing communicaion failore smong other stations attached to the local net-
work medinm. Compenent failures within the MAU electronics should not prevent somsnunication mmong
other MATUs on the eoasint cable, finnsctore nod other passive compenents comerising the means of con-
necting the MAL to the coaxial cable ghall be deslyoed to minimize the probability of totsl network failure.

Tt ahowld be noted that 2 favlt condition that canses & MAU todraw buexeess of & mA may canse cotumy-
nication faflure ameny other stationg.

83.5 MAU-DTE Elecirieal Characteristies. The electrical charucteristion for the driver and 1ecaiver
componenie connected o the branch eable withim the MAU shall be Hemtics! to these su specified in Beo
tion 7 of this standard,

884 MAU-DTE Mechanical Connection. The MAU shall be provided with & 18-pin male connector
ag specified in detail in the AUT specification, Section 7.

8.4 Characteristios of the Conxial Cable, The trunk cable i of constant impedancs, conxial construe-
tion. It is terminaied ab esch end by & terminator (see 8.5.2), and provides the ransmisaion path for MAU
device connection. Ceaxizl cable connectors are used ta make the connection from the eable to the termina-
fors, and betwesn cable sschions §f needed, The cable has various slectrical and mechurdcad requirements
that shall bs meat o enmire proper operation.

84,1 Comydal Cabls Electrical Parumeoeters

8411 Cherecteristic Impedunce. The average characierisbic eable tmpmia:m ghall be 50 20,
measured according to TEC Pubbcations 86-1 [2] and 86.14A (3], Periodio variations in impedaned along 2
aingle piace of cable ey bo up tod 38 sinusoidal contered around the averape value, with s pericd of less
than 2 m.

NOULE: W the renlreman et 8421008, B4R, BASLE, BAL L4 {9 ay xont, shen it e empected that the dhsrncberiatio uped.
ance periodiciy veyeirement shalt ke connidesod met.

8.4,1.2 Attenuntion. The attenuation of a 500 m (1640 ft) cable segment shaill not exceod 8.5 4B
(17 dB/kra) wmeasured with & 10 MHz sine wave, nor 6.0 dB (12 dB/km ) measared with a 8 MHz sine wave.

8418 Veloeity of Propagation. The minimum required velodity of propagation i 0.97 ¢

84.1.4 Edge dilter, Untapped Cable. Untapped conxial oable mesting this specifivation shall exhibit
edpe fitter of 16 more the 8.0 ns in either direction 2t the reseiving end wher 500 m of the coble is termi-
nnted at both ends with terminators meeting the impedance requirements of 3521 and ia deiven at one
end with pseudorandom Manchester encided binery data fram a dete generater that exhibits no more than
1.0 ng of edge jither i either direction on half bit cells of exactly 172 BT and whose aotant meets the speci-
ficatione of 8.3.1.3 excapt that the rise time of the signsl must be 80 ns + 0, - 2 ug, &nd ne offast component
in the output current is required. Thia test shall be conducted in a- rmrs&&ee envirnnment. The above spee-
ified comnponent is met to introduce more than 7 s of edge jither into the system.

81,8 Transfer Impedasce. The coadal vable medium shall provide sufiiciont shiclding capability
to minimive ita susceptibility to external noiss and alko to minimize the genesation of interfererce by the
medivm nnd related signals. While the cable construction is not mandnted, it iz nocegsary o indicate a
messure of performancs expectad fram the coble cormponent. A cables BRIC Wrﬁmw is dotarrnined, to
o large extent, by the transfer impedance value of the sable. See reference [A12],
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CRRLAAEY ARBHARE St 609.5, 1953 Rdition

The wanefer impedance of the cable shall not exoved the values shewn in Blg 8.7 a8 2 function of fre.
SLEBCY

$HHE

B B srnien somsne st smantes e

e
E g
e
s
40
;;‘%ﬁ AT ZHOMEL U000 OO0 SRS
ik s I T T T
FREGLENGY (1)
Bigr 8-

Muazimum Conzind Cuble Tranader Inpedance

B.4.3.4 Cable BC Loop Hesistance. The vum of the senter conductor registance phus the dhisld resis
tance, measured ot 80 °C, shall not excsed 10 DA

8.4.% Conxial Cable Propertics

84,01 Mechanien! Renudvomenta. The cable vsed showid be sultable for rotting in variovs exvirog-
monts, including bud net Lanited to, dropped coflings, raised Boors, cable troughs, and throughout spen
feor spsow. The jacket shall provids wulation between the cable sheath snd any budlding stroctueal
metal Also, the cable shall be capable of sepspting conxial cahle connectors, desoribed in 8.5 The cable
ghall sonfors to the following reguiraments,

B.42.1.3 General Construetion

(1) "The towedal eable shall connist of 2 center comductor, disloctric, ubiold syster, and overall inmlating
dacket,

{2 The concentriciby (for exnmple, positional relationship betwem conter conductor fo shield system
and outer jnsket) of the coaxial cable eléments shall bs greater than $9% e messured in socordance
with the bllowlng peners) confiparation

(ueket radius ) ~ (conter offaet)
inchetradiug

w1002 98

It s spmumed thet the offsst snd radiue valnes are worsd case st sny peint within the messured
syuism.
The coaxial cable Jacket, shield system, and divlectric material shall be piercenble either by means
of the connector type specified in B.5.9.2 ar by am external core tool, Overall cable systen phereeabil
ity (Ehe ability of 2 tap probe o plorce the lncket, shields, nnd dielectriv eable systems without

e
R
vl
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ASBUTERE S 5008, 1000 Rdition FOCAL AND METROPGLITAN AREA NRPWGRER

substaniial dieeciric deformation and witheul rausng s short dreult bebwoon vanior conductr and.
shisld sestom} i o vital parameier &ﬁ?ﬁmsmg e oanneskion relinbibisy
Plerceabiily of the coble systom can be measaved in forms of the prabe’s load versus divplasement
signature. A plerscnble cable exists where the disnlacoment is 2 L52 mm (.04 fa) bebween rupture
Epiercing) of the shidd systom nad contaet with the center coreductor. _
£4)  The conzial cable shall be sefficiently Sexible to support » bend wadios of 284 mem (10 ik

EA512 {fﬁmmr_{’:_smémm’; The gentey sonduetar shell be 207 mm & 0018 pun (00855 %
$.0008 i) diamptior selid copper

£.4.51.8 Blolectric Materinl The Sicloctric may be of any type grovided the conditions ol 8412,
BALE and 84821 HE sro mot,

#4814 Shielding System

{80 Fhe shielding svetem mey onbaln Both braid and Rl clesends sef8ciond s meed Do teansly
tmpedance of 84,05 and the MO spocifieations of 872

95 Fhe tide dinmeter of the fnnormont shield ahall Be 808 vore (0242 Ind mindsam,

37 Fhe putside dinmeter of the culermest shiekishall be 828 mrn S 178 s (0390 4 0007 i),

41 The sutermest shisld shail be proaber than 80% wovdrage. The use of Ynaed copper brald is advised
ta meet the contact rosdsianes requirements.

#4205 Overall dacket

(13 Any ooe of several ket materiaie shall b used provided the specifications of 861 and 843 are
e,
(2 Either of two jacket diwensions may Be used Sor the two broad dasses of materialy, provided the
specifioation of 842,11 are met:
(8} Polyviayt Chioride (or exauople, PVO) o egoivalont haviag e 08 of 16.287 mom +» 6,170
e 4t nominal & 00T inh
(b Froeeopalyronr {for axampls, FER BLEERE) or spslvalont having an OD of 9598 mam &
0.254 men G378 powminel 2 4010 ),

The cable shall mest apploable Hannnebiiy and woske orileris and fes! snd aationsd coden by the
installed environmens. Bes 8.7.4. Ditferent types of csble seclions Hor suample, polyving! shioride s flug-
ropalymer dielecirie] may be interconnesied, while nesting the suctioning reguirewents of 88 See
refersnoss [A4] and [ARSL

84232 Jucket Markmg Fhar tabde jncket shall be marked with &ﬁﬁh;ﬁ‘f rings in o eolor conbimeting
with the badkground eolor of the facket. The rings shall be spaged b 2.5 m 3 5 em reguiarly along the mg e
tenpth of theosbla Tt i gmmz%%%& for the 2.5 vo spnsing o be aﬁ%maﬁéwi abdisgonbinuition bebween cable
seciinng vined by connestors. (See 8.6.0.2 for MAY plscoment valos thet mandate cabis mnrkings. 3T
récomnsendod that the buse color of the cable jacket Fnelfhe a huight color tfor sxample, vellow) o¥her than
that asrally visd for power waing.

4.8 Total Sepment DO Loop Hesislamee. The sum of the contor conduior, commecsors, and shdeld
resistance shall notsxceod 54 tofal por segmment.

Baeh indine connevior pair or MAL shall be no wove thas 10 n8), Use of these compononia redusen the
averall ailowable sopment lonpth sceordingly Valous givin abuve ave wt 2000, For tomperature variatons,
calde longth shall be adiusted accordingiy ,s,*,mh fhet the 5 Qriotal & net eiveedad,

i s trunk conxlal vable sogmont conadets of several cable seotians, thes all connectons and nborral vesis
teenof The shield and cender oonductor shafl be inctuded i the Toop resivtanes mesmmroment,

&5 Conxial Trunk Cable Connsclors. The trunk ocaxisl medien requires termination and muy bo
extended or purtitioned inte sectivns, Devices fo be nitached to the medivm as MAUs require 2 means of
soanselion o ihe meding, Twe basic connactor fypes provide the necessary wonneciion means:

1é8
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IR ARG R 100

CER AR PREE Ll 802G, E‘iﬁi‘.’t Hatition

{81 Standarnd Type N sonmeviors (EC Publication 18618 30
{27 Acosgial “tap” connoctor

M} 1,‘5,%9 !-wasrw,cmm s.h&h S {ri hs- :‘ié's ¥ mrmzz' §m;§'ﬂ' anas ’y;;es ‘*ia‘:(i* rh? f"zm dtﬂﬁ.iﬁ& gamssmt '.sz i;ﬁw

wmam. s;{”%hﬂ «esmsm,tsm are :m? vm*u;r«i ¢ S:mv are E‘iif:é)?l ﬁzancimi-.
Al of the coaxiol bap onmettons gh al Follaw the requimmants se defined s 8838,

BEY Indine Cousinl Extensive Conngelor. AN tatodal cabies shail be terminated with e Tope K
plug canmectors. & mens shall be provided t ensure thet the connecter shell torbich tonnects fu the eable
sheathl deos pob make contect with any building metal or othor vaintended conductor. A insulpting slesve
ar hood sBopod ever the conmecior a8 inutailabion Shmee bs suilabls

fnline eonxial extansions betwoen tws sections of conrial cable shail be reade with s pair of Type N recop-
tacke sonnectors joined together to form one "barrel” An insulating siveve or book whall alse b provided
with sach Barrel assemdly

8,52 Conxial Cable Torminator

#5210 Termination, Coaxizl vable terminalors are used to provide & termiation npedance for the.
eablo sogual in value fo ibs charschorislie impedance. theroby minbmizing reflection from tho endy of the
cables: Tarradnatory shall bo packaged within an inling fminls wee asﬁzz?% sonmmoton. The lermination
impodancs shall be 5040 & 1% measured fom - 20 Mz, with the megnituds of the phase angle o the.
fenpmdanes not to excosd 5% The terminsior power rating géﬂai b LW o grestes

& SPer
ssiont m%éi%’mi& fur miﬂ’hm@tim o %aﬁa gnm i;zg’; r%&;"aﬁmcsﬂi u&'&u ‘i 4 h,is* mwmnmhﬁea s.im-. @ g;msiﬂé Etg
with current rating of vt least 1800 arapacity be provided an ane of the twe teeminators er o one exiengion
somnectar waed within 2 cable sepnent.

pund redaen lug onoan B eormector Touater] e the sunler of thi ible toanvmission sysios ey be uesd te

53 pismminbeely Womanlaon mighe be supptied in pwios, e st and o sothvud Be g ing Senreeion, poling,

B.5.3 MAUte-Canxial Uable Connection. A means shall be provided to sllow far altaching 8 MaAl o

the caaxial cable. Tho cengectivn shall nob disturb sho trinseicvion e characieristios of the cabsle signihe

B {H‘&fhﬁﬁt a srodittably how $hunt copasitonee, ang therelare & nepbipbly shord stub lengih

ated by the MALT being leeated as close t its enbie connsction as poseilie; the BMAL and zone

ni;ﬁ%a;r are normally consxdered be ona ssssmbly Long {greater than 20 mm 1} eonacetiong heiwesen the
somial cable wnd fhe Input of the MAL Jeopardize this objvelive,

Crrrradl system performance iy dependont largely an the MATis-conzin! cables vsonnestion boing of fow
dnunt cagacitance.

H bhe design of the sonnection §y sueh thad the sonsinl cably s to be severod do Insiall the MALL the weaxe
fl sublo sepment shell ol meed the soetioning reyniverenis o 38,23, Craxdnl vonnostors nsed aia sev-
ared cabio shail be tyne N, a5 specified i 8.5.1

Phe type N connactins selevied shiewdd be of 3‘!!&’1‘3 seundity Ghat s, low contact resistanes) e minimies the
impact e sywbem performance,

I ihe dosign of the senneetion s soch st the plerning tay conpsctor is to e usad withaut sovering the
cuble, then the tap connscior und eable essembly shall conform fo the mechanizal and cleciriond regisire
ments ax dofined Hrsughont 8531 and 8552,

8.6.8.1 Eievirical Requirsmente Reguiormaonts for the zomeia up connootar are 15 fillowa:

(1) Copacifrace: 2 p¥ nominal vonnerist loading meganred at 160 M3z

TOFTH: Todal sapaisancs of 4;3 ma et gaveuiiey connuciod diven
LEams may aliname o

sheadf ba oo prester than ¢ pF Spesidic lnlaiania.
apaeitaings Sebwen tap sad ::‘w;*zry s deemed dppronvisie.

1) Conduet resistancs appliss bo conter genduntor and ghiald contactyl 50 o mazimus for boih
shivdd and conter wnduclor avor useld connecior Btinme,

L2

Page 128


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


SRSVINER Baf UL, TR Bditon LAOGALAND METRUPOLITAN AREA NprwosNs:

(8 Cont

i o et cendael vesielamos

e %é&asgﬁamﬁw é‘i@i?’?&mr D -

@1 Bsuletion: fe hakaee segisturee of tap hovsing shnll be hipher than § G0 bebwesn beaid snd exier-
wak conduciors i te normeal cospaling sovivamment,

{8 Probe current sebing 814 per condeet fprobe and shield)

£7F Shield curvent rating L Asures fuy La

BE88 Mechwaicel Beguiremaonis

B.5.94.8 Comnector Housing. Shielding chiarsctoristics > 40 48 ot 50 M

B.5.8.8.2 Contact Relfability: Overall porformance of the LAN system depands 1o ® lrpe extunt on
the reliability of the condal cable medium and ihe convestion 0 St wedhos. Thy cunnestic WW
ﬁw@éﬁiﬁ %&’i@m Sk pelevant slectrizal s mechanios] pareneters ab the point of electrionl oo
basbuao gmshem&mﬁﬁzym@ammm%wméﬁm@&mﬁaﬁé@%ﬁﬁ%%%i&mmﬁm&
mﬁﬁ&ﬁms@gkmﬁﬁw weedld B of those componsnts. §t 1 ; g ’mmée&
4o weepure velatively conslinnt vondaet lading aver thme, with ereeg, in mmw%&m m& byoival snviran-
wmamd, Tyoical consdsl tap conmeclor sonfigurations ave chows In Figs 84 sad 584 Seo velivences A3
AR snd JARSL

NOTE: Potosial wady sod ol pet of spesification

Pig 88
Coaxial Tap Couneolar (X

susation Uoncopte

' b hetfow. The shisd W&m&mﬁﬁmw&w%&&aw&w and
mmmmfﬁb@a&w&éxy#mmmeﬁwﬁmmm&%w&wmég;mﬁgwmmiygzm

ﬁm s&g&mm ‘Z‘%-m' rewnive w : i 1
affout critienl Yme valueg fr WWQ soosen. mathod. These madima, in i&&m%zs of

wors derived from the physicad sonBipuration sodel desveibod bere. The madimum ox
Towens

(1} Atronk conxial cable, terminatod s He charseteiatic fnpedance at each sad, constitutes @ eraxial

sogment. & convisl segmont may contain & mazimum of 10 m of conxint sable s & maximum af

18
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0 - ERATIVE CORUING, SEE 8333

o OEATALY ARG FANGE, SUE 8500

Fig 89
Typical Coaxial Tap Connection Cirowii

100 MAUs, The peopszation veloeiby of the sonial cable {s ssrwmed o be .77 ¢ mindssuns {6 =
 RAG 008 keafs). The meximun end-de-ond propagebion delay o s codial segmient s 2585 ne,

2F Apoink ;e»;m’ixzi: Yok comsitbules s Boksepment. & ok segmont may s::}:amiﬂ @ masimam end-toend

prupegabion deluy of 2870 ns.

{3} Hopesier asip sre regudred for %gmahm? intereonnection. Hepester sote ovoupy BATLT pesilions an

conxial segments and count feward the meximun aumber of MALS on o ceaxial sogment. Repeater
sote may be eated in any MAU positiun on & conial sagoent bat ahmi anty be loeated ot tie snds
of alink segment,

(b Fhie mavisony lenpth, between driver and recsivers, of an AUT cable ds 50 m. The propagation velas-
iy of the AUT cabls s ssmmeed to be 085 cminimurs, The medmres alloweble eéd-dovnd delayfor
Ehe AU cable s 357 nx, : _

83 The maxiroum teanemizsion patly permitied between any two stalions s five zegrents, four
repester sebs (el ading optiona! AUIS), two MAUs, and bwo AULs OF the fve segmanis s maxinmuns
of three may be conxial sygmonts; the remainder are ek segenonds.

DT T oaly twe Bnk sspments sz osed In the entive nevirork and they wme adjassns, the -2% sty g jotndng dham it ot
varpuived fuew Fig 8143, Bodsaend Hiler peopagation dolay, snd stienuniien requirements sholl il de mat.

The e bransmission path consists of B segments, 4 repeater sels (with AUTE, 2 MAUS, and
% AU {seo Fig 8400, The total number of segmonts suunls the number of Hok sogresn e plus the number
of conxtal mgm!mﬁ}ﬂ If there ave two link segmaents on the \Emmmm%{m pati, there may be 2 reaxbeum of
thieve eoamial sgments en thut path, I there are ne link segments on & tronsmission path, thore may bea
saxirens of thees coawial sepments on that path given carvent w;mﬁ;ﬁx’mémemgy '

Frgurss 811, 8-12, 832, snd 834 show transmission spstems of various sizey G llestrate the boundany
conditions on mgxﬁwgieg.gw&mma seeordisg wthe specificntions In this seclon,

882 Transmisslon Bysten Heguirements
£8.8.1 Cable Sectioning. The 500 m (1840 ) maxboem length conxsl cable segpment need not be
mede fom = single, bomopeneous §§mgﬁi of eable. The bowndmry betwoen two ceble sections (joined by
coaxial conpeciors: bwo male ploge and a barrel) represenia s ﬂi‘!‘, sl Nﬁﬁaﬂ*&m‘a paiil due to the tmpedace

discon oty caused by the batdheta-baich Impedance tolerance of the cable, Bluce the warsbcage variation
Fom 80 Q20,0 ;wm;islﬁ worsi-case reflection of 4% may remilt from the jeining of two cable sections.
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A Fpavngle of 2 Lavge Point-to-Point Link Syetom (8146 ngt

The condfigoration of long pabls seguents (up to 509 my from smaller sections yust be mude with saze, The
illowing recormunendations appiy, and cre given i order of preference;

¢1)

{%

I poswible, the tolal segmand shewdd be made from one hamnsyenesus (o breaks? cabla. This i3 feas-
ble far shiort segments, wod resuits in minirmal reflectivig frowm eable bnpedance discontinuitios.

IT zable segments are il up from smaller nections, it 15 recommondod that all sections came from
the same manviacturer and ot This is equivalent to nding a singie cable, since the cable disconting.
itias are due & sxtroder Bmitations, and not extrudernic-exiruder tolerances. Thore are no restric-
tions in cable sectoning if this method is used. However, if u cable section in such s gystem is later
replaced, it shall be roplaced sither with anctbher gable from the same manufackoer aud log, orwith
ane of the standasd lengths deseribed below.

I uncontenlied cable sectivns must be used in bullding up o bnger segment. ihe lenpths shonld be
chosen so that reflections, whon ghoey eovuy, do nut have a bigh probebBity of adding in shase. This
ean b arenmplished by using ims'?{*i-ﬁ that nre odd miegral muoitivies of & P;é;:i"wwbimﬁﬂu in. the
cable ak & MHy; this eorrespunds Lo using lengths of 234 m, 70.2 i, and 217 m (8 0.8 m; for ull soe
ticon, Thase are considared o be the slendurd lungths for all cable sectiang, Vsing these l&kugf.h:ﬁ
oxclurively, any mix or mabeh of cable sedtions may be veed to build vp & 500 o segoont without
inkuring evcossivs refeckiong,

e o sabla seginnnte meato he sdted to existing inatailatione, then v siwill be takun toplivis phyaieal e TOR moge
St e piatre thal eoonors ihan & 500 cubie sopmand, teilts,
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IBOARD 88024 : 1993 N
ANBUTEEE Sui 812 3, 1502 Edidon TOCAL AND METROPOLITAN AREA NETWORKS!

4} As n luct resert, an grbitrory configuration of cable sections may be smploved, i it hag been con-
firmed by analysis or messurement that the worst-case signal reflection due & the impedance dis-
continuities st any point on the eable does nol exceed 7% of the incident wavo whon driven by a
MAU mecting these specifications.

8.6.2.2 MAU Placement. MAL camponents and thelr assceiated conpeetions to the cable cause signal
reflections due fa their noninfinite hridging impedance. While this impedance shall he implemented ss
specified in Bection 7, placement of MAUs wong the cozxial eable must alse be contralled to ensure that
reflections from the MAU do netadd in phase to a aignificant degree.

Josadal wnbles merked as specified In 8.4.2.2 bave marks al regular 4.5 w spoeiog & MAU gl only be
placed ot @ mark on the cable. This gearantees both a miniment spacing belween MAUR of 2.8 m, and con-
teolling the relative spasing of MAUs to ensure nonalipnment on fractional wavelength boundssies,

The total number of MALUs on 8 cable segmont shall not excond 106,

8883 Trunk Cable System Geounding. The shicld conductor of eoch conxdal cable segmens shall
ke oleetrivnl contact with an offective earth roference (see Annex) of ong poind ead shell not maks elocwri.
cal eontact unth eorth eisewiwre on sush objects as bullding structural metal, ducting, plombing fixture, or
giher unintended condactor. Insulaters may be used fo cover any coaxial wonnectors used Lo join cable seo
tions and forminsiors, v ensure that this reguirement is met. Aslogve or boot attached af fnstallstion time
ig swceptable,

This specifieation is Infended for use within (ntraplant) buildings. Applivations reguiring interpiant con-
nections by way of external (outdoors) means may require special consideration beyond the scope of the
standard.

The sheunth conductor of the ALY cable shall be connecied o the earth refarence or chassis of the DTE,

863 Labeling. It iz recommended that each MAU (and supporting documentation? be labeled in 2 man-
ner visible to the user with at leasi these parameters:

(1) Date rate capability in Mbfs
(2} Powaer level o terms of o currént digin
(3} Safety warning (for example, shook bugard)

8.7 Bneironmental Specifications

8,71 General Safety Beguivements A stations moeting this standard shall conform to ene of the %l
lowing IEC Publivations: 380 18], 285 8], s 950 {81

NOE: Par [SOAHC 88049-3: 1893, senfrmanes shall be is 1RO 850 183,

8.7.2 Network Safety Reguiremonts. Thix section sets forth a mwnber of recomnmendations and guide-
linea velated to safety concerns, the list ie neither camplete nor dees it address all posaible safely issues,
The designer is urged to consulf the relevant local, nationsl, and internations! safety regulations to ensure
compliance with the appropriste standards. Refarences [A5] and (AB! provide additionsl guidance.

Locsl area network tronk cable systems as described in this standard are subjest o st feast four direct
elecirical afety hazavds during their use. These hazards are

(3} Direct contact between local netwark components and power or lighting cireaits.

{2) Static charge hutldup on Toca] network cables and components.

(%) High-emergy trunsients coupled onéo the local network cabling systen

(4) Potentisl differences betwean safety grounds to which varous network corponents are connacted.

These electrieal safety hazards, to which all similar cabling systeras are subject, should be alleviated
prapecdy for s local netwerk fo perform preperiy. In addition to provisions for properly handBag these faulta
in an operations] zystam, special wensurss must be takten to ongurs that the ntended sefety features are
not nagated during installation of & mew network or during modification of an existing network.

Peopey implomentation of the fullewing provisions will greaily decrense the hkelibood of shock himssrds
1o perdons inatalling and operating the loen! ares network.
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87,2, Installations. Sound installation praciive, as definod by spalivebic local vades and ropulations,
shall be fllowed 30 every instance in whish suchpractios s spplicable,

8322 Grouwnding The shield of the trunk sooxinl sable slnll be effectively grounded af oaly oue
woint glong the length of the cable. Effectively grounded meony permanently connested fo sarth thyough o
ground connection of sulficentdy Tow tmpedance and having sufficient ampecity o provent the bullding we
of voltapes that may result i undue haerd to connentad equiptiant or bo parsons,

£9.2.3 Safety A1 portlons of the tronk tubllng system that are ot the seme potintial as the trunk

cable shall be insulated by sdeguate means to prevent their eontost by either porvons or by anintendud
eonduetors e _gmurzsi# The insulation srploved shall provide the same or greater dislectric rosistance
supvent flow e the insulation regwired bebwesn the sutsrmost ehiold of the trunk cably and the shovemen.
tioned wrintended conductrr. The wse of nsuluting boeots fn permitisd, provided thed such boots {or
sleeves) are mochemenlly and slectrically squiviient to the frunk cable outer insnlation charncterisiies
and are not removed aastly (shat bn, they shall prevent madvertent removal by a system snoraturd,

The MAL shell be so designad thet the provisions of B.7.2.3 and 3.7.9.4 are not defeaied ke conpector
affiring the AUT esble tothe MAU is removed,

Povtions of the teank cabiing system that may beeome live during the dissinstion of a high-eaergy frage
slent by the cobling syster shell slso be insuipied no dogeribed in 8728,

£2.2.4 Broakdown Path. Mals meeting this standard should provide a controllad brsakdows path
that will shust high-enevgy transienis to an effective ground either through s seperste safety ground eone
nectian ar threwph the everell chisld of the tranch exble. The tronkdeown voltage of thin controtled broak-
down path must meat the wolation equiresments for the MAU speafied In 8821,

#.7.2.8 Isclation Boundsry The lsslatlen boundary between the branch sable and trank cable spech-
fend o 83200 shall be meisiained o properly meet ibe safety requiremonts of thiv stedard,

WAM\{ §?¥{x i1 5 sssiored tha the DTE syuisment I properly mnémi s not Esa:?%: ﬁms.mg ar sorviced {
by “doubly m&mi@m-:ai s pewer Hsiribublon sysiem.” The use of Hoating or insulated DTEs is bevond the
seeps of this standard.

RIZ8 Insiailation snd Maistenanee Guidetines

{1} When exposing the shield of the tronk conxdnl soble S any robsan; core shall be sxereined to snsure
that the shivld does not taske electrical contast with sny unintended conduciors or grounds. Petson-
nel parforming the speration should neb do s 2 dissipation of n bigh erorgy fransient by the cabltng
syatem fs Hhely during e time the shield s to bo supaved. Personnel sheold not contast both the
ghield and any grounded conduciue st any time,

(27 Befors breaking the trauk cosxial cable for any reasen, & strap with ammpacity equal to that of the
shisid of the couxial cable shall be affined to the cable shicld In such a manner as fo juin the bwe
pirces and to maintain continuity whew the shicld of the trunk cable is severed. This strap shall net
B romoved until after norme] shield sontinuily hes bess yestored,

{8} At noetime sheuld the shisld of sny portion of the conxial trunk eatds de w%z.:e:?; an MAT or MAUs a0
sttached be permitted to Soat without an effective ground connection, 3 a section of Hosting cable is
to be pdded to nnoexiating cable syeiem, the metsller shall take cre veot to complets the cireult
bebween The shisld of tho floating cablie section and the grounded cable geetion through bedy cendest,

{4y The insiaiisbion instractions for netwark mmp@ﬁm‘%& shall conbain langy HIgE wideh famiasizes the
inetalier with the cautions mentioned in the above paregraphs.

iB) Mubwork components shall contaln prominent warning labels that refer Installors and service per-
sonnel Lo the sefety notes ln the installation sbruntisns,

B3 Blectromagnetie Bovivonment

8781 Susceptibility Levels. Sourves of intexference from the eavirenment indhude ler:?.mmégzwﬂa
Hedds, viectrostaBo dischnrge, tronstent velinges belween enrth conneciions, and-aimilar interferonce. Myl

ias
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ANGIIBER $01 803 5. 1960 Blition EOOML AND METROPOLITAN ARRA NETWUEES:

Hode souvess of Dnterference may contrleie to voltage bulldup bevwean the comial suble and fhe parth conm
neviion of ¢ DTH. _ _ _

The physival channa hardware shall meet s spocifications when eperating s either of the Gllowing
s itions

€13 Awsbient plane wave fleld of 2 Van from 10 Bz threugh 89 Mz 8 Win fros 30 Mz through
P61 S
NESTH: Levels typically | from broadont shations,

) leterference voltage of 1 Vins peak slope, betwenn conxial cable shield and DIE earth connection;
for oxample, 188 Y peak fr » 10 M sine wave with » 50 £} seurce resistance.

MALU meeting this standard should provide pdoguate of grovsd return tn satiefy the roforenced BERC
specifications,

57.8.8 Emission Levels. The physicel MAU and tronk cable syatem shall comply with spplicalile
lovad and national codes sk as PO Docked 20780-1888 (431} 40 the UBA. Byvipmend shall comply wHh
local and nations! requiremands for Hmitabion of cleckramagnedic interference. Where no locs! or nationsl
veguirarents exist, squipment shall comply with CISPR Peblication 92 (1),

294 Tomwpernture sod Eimiﬁz’ix% Fhe MALT and associated conpodtor/osblie sydtems sve expected to
eperate over a reasonabls range of onvirssmental vunditions related to tempersture, hursidity, sod physi-
el BandBng such as shock and vibeation, SpeciBe romuirements and values for these g&mm%%m ATE Uh
sidered to be bayond the sespe of this standird. Manufacturers are regquested lo indicate In Hie Hiorature
assnciated with the MAY (and on the MAU i possibled the operating snvirenment specifications o favili.
tape selection, nstadlation wd maintonance of Shose compoennts. See vefrengs LAY B speuification ter
minolagy:

873 Begulatory Reguirements: The design of MAT and medium %m;mani’g shouid take buto con-
sidovation apolioable loeal o nadionsd %mmm Sew vefovences LAKL [ASL 1ATL ﬁ&j FASE amd (ALY
and Appendin A fr helpful resource m‘wmi

Bhppemedin & provides sede systom puidelings o dslaes and 8 budges.
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.1 Qrvorview, Thix section specifiee o repeater for uee with type LUBASES, 10BABEZ, sud 1OBASEST et
werks and Sbor sptis brviuwrspaator Yoks UL A repeter By uny silor 186 88080 network type is
Bayord the soope of thly seclion.

A ropenter sot sonnects segmenta of network medlam Wgether, thus allowing lirger Wgologior and
Lorger MAL bae than are allowed by rulos gc:swwéxag; individual sepments (hat s, Gy LOBASEE, 500 m
and 100 stabions; for IDBASED, 185 m and 50 slations; for JOBASE-T, nominal 100 & Hak segment),

Hapentey sedy aze wsed to extend the netwerk Eﬁﬁgfz?x xmﬁi tupslogy beyond what eould be whioved by &
singie suaxial sogment, as defined in 8.8 & 10.7. Segmaents may b connatted divegtiy by 8 vepeater set (Fig
@83 gr by pais of repaster wnlls whieh are, du turn, @ L by Inteveeapeater Hake (I000 Allswabie
topelogine sthall contatn wnly one spuretive signal peth gy e pointe sn the sebwork. & maxds
s o Bap repester sete may Be i the wosd peth bebwesn any tee slabions on the bwerk dids
s o Hak sepmeniyl

R T e Rl

2 i aka

5 .

i . :M@?@“WM 4 A e
i { S
?wmﬁ;&xﬂﬁwmmmmﬂ+u*.x o . i
i f&m‘ma UL T o
H sy *

! BT E e

i

H

{

&

E

BEGNTE The AL s ned e

Hgoa
Hepouter B, Conrntetony Configuration

i e repeator sob wsos MAUs vonnested vin AU bo s reposter podt, the exbernel MAUs shatl bo busie
MAL with 8w Wn of the wloned guealiny prrer tost Roncdion. & manudeciursy ey, optionediy iste.
feate one or all MAUs inls o single package with the repeater nid Gaternal MALE In oll casen. the MAU
mﬁmaﬁ&amem&arm&mﬁﬁﬁﬁmﬁm fwward they et ke of MA on saeh ant, 56
e B0 wnd BT Aropeotor seb Dol g satien and does et cound toveaed the eversl Melt of 100
stations oo s nebwork.

B rapator el oan recaivn gad decode dain Thot sy st e woral-sist e, taing, and sgeal
supdinde eonditions. 18 rotransroits e date 1 20 sthor mmm whbmohad to i with thalng and swpi
tasde vestored. The refrancriasien of dabs coosns sbeullansously with reoeption 11 g oiliston secury, the
popaaber aat prosamites the eollisies svent Seoughunt e rotwork by tranemittng » Jam gigasl

.2 Bhedimitions
dats fenme. Oonmists of the Destination Addvess, Buwree Addvess, Longth Fisld, 1140 Data, Pad, snd
Frame Uhock Beguence,
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Fiber Oplic Modiss Attachment Unit (FOMAL), The porton of the phystesl layer botween the
ROMOUE and AUI (or repeater unit physical Inver signaling IPLE] when the AUT {2 not implementad) which
containg the electronies that franamit, reveive, and wanage the sneoded signale impressed on, and reeov
ared from, the aptical Sher cable ok segmeond.

Fiber Optie Medium-Dependent Interface (FOMDI. The mechanieal and optical interface betwesn
the optical fiber enble bink segment and the FOMATL

Piber Optie Physical Medivm Attachoient (FOPHAL The poriion of the FOMAL that containg the
funetional elrowitey

FOIRL BER. Mean bit erzor rate of the FOIRL.

FOIRE Colliaton. Simultaceons transnission and soreplion of datatin g FOMALL

FOIRL Compatibility Interfaves, The FOMDI ard the AUT (eptional); the bwo peints st which hardware
compadibility Is defined to allow conpestion of independently designed and manvfactured components s
e bassband optical fher cable Hok segment.

FOMAIPs Transuit Oplicad Fiber The aptical fiber Infe which the local FOMAU traasmite sipnals,
FOMAL e Recsive Uptiond Fiber. The eptical fiboy foony whoch $he locsl FOMAU reseives signais,

TR GelerRepeater Linkd, A mecdhianiom S interconnecting twe and only fwe repeator unite,

Bok spgment. The peinbtepcint bl dupler medlum connection bebween two and enly b Medlume
Dependent lnterfaces MIas ' '

optioal fiber A Slamentehaped sptical weveguide made of dielostric materiale.

Opiical Fiber CUnble fnderfuce. Bee FOMDL

Oplical Fiber Cable Link Segment. & longih of splical fiher cuble that contains two optienl fibers, as
spucified fn 2.9.8.1, and {s comprised of vne or more optival fber cable sevtions and their means of intercon-

nestion, with ench uptics] fher terminated of each end in the optiesl conneclor plug specified e BB32

.@5&%}?{5&5 I&Eﬁﬁﬁ@&& The slpnal brassmitied by the FOMAL into ils tranamit optical Sber during the idle
ghate of the DO eirouit.

Pavket. Conslots of & data frame ax defined previcasly, preceded by the Presmble and the Staet Frame
Delimiter

pﬁ:n‘ﬁq &g@gmmé; or IRL mtm'ﬁ&m af A repeater it
ropuntor wnih, The portien of 8 repester set that bs nboard of its PMANLY intedaces.

ropesior sel. & repoater wodt glus its assoriated BAUY and, if present, AU Interfuess (AU T8N
9.3 Heferencen. Sec 1.4

%4 Compatibility Interfnce. The repester shall atisch o ils nebwork segments by any of the means
gpecified below

s
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9.4.1 AUT Compatibility. The repeater unit shall be compatible at #ts AUT connector (f so equipped) as
specified in Section 7 with the exception of the signal guality_error message Test, 7.2.1.2.3, which shall not
be implemented.

The MALUS aszoviated with the repeater shall be as specified in Bection & for type 10BASES or Section 10
for type 10BASEZ with the following restrictions:

{1} The MAU shall implement reeeive mode eollizion detect ag defined in 8.5.1.5 or 10.4.1.5.

{2} ‘The MAT? shall not implement the signal_gualily_grror message Test function as defined in 82.1.1
and 104.3.1.1.

{23 The MAU shall not activate its Jabber function when sperated under the worst-rase Jabber Lockup
Protection condition as specified in 8.6.5.

MaUs assoviated with the repeater unit shall be as specified in Section 14 for fype OBASE-T with the
restriction that the MAU shall net perform the signol guolity_error message Test function as defined in
14215

8.4.2 Direct Congial Cable Compatibility. The repeater set, which includes MAUs integrated with
the vepsater package {internal MAUs), may have any of the inferfaces speetfied in the following suhsee-
Hong.

#.4.2.1 Pirvect Cable Attachmeant Compatibility, The repeater shall be compatible at its coaxial tap
eonnector (i so eguipped) as specified in 853 of the 10BASES standard. The MAUs assoeinted with the
repeater that are counected in this manner shall be subdect to the restrictions of MAUs as specified in 8.4.1.

9.4,2.2 “N” Connector Compatibility. The repeater shall be compatible at its Type N connector (if so
equipped) as specified in 85, The MAUs associated with the repeater thet are connected in this manner
shall be subject to the restrictions of MAUs as specified in 94,1,

9.4.2.83 BNC Compaiibility. The repeater shall be corapatible at its BNC connector (f so equipped) as
specified in 10.8. The MAUs asscciated with the repeater that ave connected in this manner shall be sub-
ject to the restrictions of MALUs as specified in 8.4.1.

#.4.8 Link Segment Compaiibility. The compatibility interfaces for link segments including IRL seg-
ments are either vendor-dependent, ag specified in 9.4.3.1, or ave vender-independent MDY, as defined in
the remainder of this section,

2.4.8.1 Vendor-Dependent TRL. The budget allowances for the topology suppurted by the IRL shall
enxure that the total network round-trip delay requirement is met and the maximum cellision frame size of
5311 bifs is not exceeded. {(See 861 and 107, 1.}

4.4.3.2 Vendor-Independent FOIRL. A vendor-independent FOIRL provides a standard means of
connecting twe repeater units. It comprises a fiber optie medium link segment, a FOMAL at each end of
the link segment, and if present, AU Interfaces. A vendor-independent FOIRL is mmaiﬂe for interconnect-
ing coaxial segments, especially segments located in different buildings.

The vender-independent FOMAU should be compatible at itg FOMDI, as s;mclfwd in 8.8, If a FOMAU
contains an AU Interface, it shall be electrically and mechanically compatible at its AUT connector as spee-
ified in Bection 7, with the exception of the signal_gualvty _error message Test, 7.2.1.2.3, which ghall not be
implemented,

#.4.3.3 Twisted-Pair Jack Compatibility. The repeater set shall be compatible at its §-pin modular
jack (if 0 equipped), as specified in 14.5, The MAUs associated with the repeater set that are connacted in
this manner shall be subject to the restrictions of MAUSs, as specified in 94,1
4.5 Basic Functions

2.5.1 Repeater 8ol Network Properties. The repeater set shall be transparent to all network acguisi-
tion activity and te all DTEs. The repeater set shall not alter the basic fairness eriterion for all DTEs to
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aceesy the network er welzh i toward any DTE or group of T8 regardiess of sudwork Ipeadan, A repealer
set shall nat attempt to be a packel store snd forward device.

Repeaters are not sddressable. An addeessabie statien on the nelwork thal contrals a repeater is eutside
the dcupe of this standard,

5.5.2 Signal Amplieation. The repeafer seb (ncluding e assaciated or Integral MAUR) shall ensure
that the amplitude characteristios of the signals st the MDI sutputs of the repeater set are within the Wl
erdnce of the specification for the approprinte MAU fype. Therefare, any loes of sigaal-to-nolse ratio due o
cable fuss and nuise pickup is regained at the output of the repeater set ax long za the incoming data is
within, the system speciication,

$.5.8 Signal Symmetry. The ropenter wet shall ensure that the symunetry characteristics of the signals
at the MDT outputs of 2 repeator sel are within the tolersnce of the specification for the approprinte MAU
type. Therefore, any loss of aynuneiry due to MAUR snd medis distoriion s repaived &b the autput of the
repontar pet.

9.5.4 Signel Retiming. The repeater unit shall ensure that the encoded daia sutpot from the repester
unit in within the pter tolerancs of 2 travsmitling ITE se specified s 7.3, Therellre filter cannot sccumu-
late over multiple segments,

9.5.5 Dats Handling. The repeater unit, when prescated a packel st any of 5 pocls, shall pass the data
frame of sald packet intaet and without modification, subtraction, or addition to sli oither poris connected
with the repeator nuit. The only excopiions to this rule are when contention exists among any of the ports
or when the receive port is partitiened s defined in 9.6.6. Between unpartitioncd ports, the rules for coilic
sion handling (6.5.6} izke precedonce.

8.5,5.1 Start of Packet Propagetion Delays. Tha start of packet prepasgation delay {or & repoater
set ks the time delay bobween the St edge transition of the packet on its repested from {aput} purt o the
firat odpe transition of the packet an iis repeated to (ouiput) port (or paris),

For o repenter vt with AUT conmectors af iupat andd ouipat perts, this thme aball be less thaw or equal
to & ke timos.

For avepenter sob with internal FOMAL, 1BABER, or LOBASES MAUs on both langud and sutput ports,
an additional 8.8 Bit times deloy for an Jnpul port MAL und 8.8 B¢ Umes delay for an output pert MAU
shall ke allowed, This sdded delgy does not include sny de rize tme for the conxial cabile.

For o repeator set with infernal JOBASESY MAUs o input and output ports, an additional 8 BT deloy
for an input port MAL aad 3 BT deley for an output port MAL ahall be allowad.

8.5.8 Collision Handling

B.5.0.1 Collision Presenee. The repostor »et shall implement the Collislon Presonee Foanction using
raceive -mode coilision detection as specified for the media wath which #is connected.

£.5.6.2 Jum Generation. If a collision is detected un any of the parts to which the repester set is
transrnitting, the repester st shall transmit a Jam o all of the ports fo which it & wonoected. The Jam
ghall be tranamitied in sccordance with the Repeator Uit State Divgram i Fig 8-2 and shall be ag spedi-
fied in 4.2.8.2.4 with the further constraint thaet the first 62 bits transmitted s any port shall he o patiern
of alternate 1's and 0% slarting with the fost &t tranemitiod ss a 1.

8568 Collision-Jam Propagation Delnys. The start of collisien propagation delny for 8 wepenter
pet iy the oo delay between the fieel edgo transition of the signe!_guelify_error sigual on any of ity ports
to the frey sdge wanuition of the Jans an da (oubputd puet (o porte),

For a repeatey unit with AL connetors ot fuput snd output ports, thix time shall be lews than or equal
ter 6.5 bit Hines,

Far & repeater set with indernal PORMAUs, 10BASEYZ, or 10BASES MAUs on hoth input and output
ports, an additional allownnee of 8 bit Hrnes delay for an inpul port MAL and 8.5 bit times delay for an oute
put part MAT shall besade. This added delay doos not include any de rige Lme T ihe coaxial calle.
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For 4 repeater st with inteens] I0BABET MAUs on input and output ports, an additionsd 8 BT delay
for an input pors MAU and 8 57 delay Sor an ontput pord MAL ghell be dllewed

The cessation of Jam propagation delay for aropester wndl ks the S dolay bebween D inpetsigeale at
ite poris peaching 2 siste sueh that Jam should ond gl g port and the lost tenosition of dapy st that port.
“The stuten of the lnput signals that sheuld cause Juem to snd are covered in dotail in the vepentes siéte dis-
HEnims.

For a vepoater wnit with AU connociorg at leput and gutpat pevts; thie thoe shall be loss than or egusl

i & bt Himes whes sot extexding Sregments. When extending fmgmonts, this delay may be longer o
reguired by the fragment extension alporithn, Sos 884,

Fov w ropester set with internal FOMAUs 10 BASER, snd 10BASES MAUs o He input gorty, anaddic
thonal allowance of 08 Wi thme delay for TH and 20 bit tmes B slgmad_guality srvor dosssarvtion shall b
made. For n ropeator seb with internal FOMAUs, 1OBARES, and 10BANES MAUs on it cutpul porke, xn
sdditional allowanes of .5 b time dalay shall b@' made. This added delay does not nelude any de fall time
“for ihe coaxinl eable

For % repeater sel with internsd J0BAREST MAUs ondis laput pords, oo sddilional 2 BT delay for D and
# B for stgned gualily_ervor deassertion shat! be shiowsd, For a ropenger st with nternal MAUR on s
autpub ports, an nddibionnl 2 B ddlay shiall be allowed.

#5684 Tromsmit Beoovery Time, 11 Is cssentint thet the reopealer ol not moniior a perd i ingot
for n shart Uve aftor e repenter stops Transmitiing fo that port, This reoovery time provents the repeatur
froms, vosedving Uaown bransmission a8 oonew reesive atthvity The minbmum recovery thee allovable v g
repontor is implementation - derendent, But must be grester then the s of the delays in the transaitand
roceive paths (or the port. In sl coses the recovery Hme must be foss than 10 bit times from the last franst.
tion o the transmitiing AU Interiace.

F8.8.8 Corvler Recovery Thae Durlng a collision, the npud fdle signal Iv warelinble for short pori-

gtdn of time (Bitsd hoonuso of the poseilility of wigmal cunvelintion on the sollistan segment, I order & pro-
vont pramatiure detection of Bhs tru pnd of the soliisfon, the ropeatoy uni s waly e datn te haome
asvesed fram o povt for & shorl Hms ofter signad | gmézgy___ﬁmr has gone inachivs froms thad povt This récevs
ey Hase provents the wgzerémr Prom promaiurely cnding » Jam on anoaebivg #&Mﬁaﬁ., oo minlaen carriep
ressvery bime allswable for " ’&:«x:&i - s implementation-dependent, bul shall be grester than the
CARRIER ON thee pfiwr signed_guslity_error is deasseried, In all onses, a.§¥£' carriar wecovery tne shall be
fans fhan 4 B S Boem the lasl sansition on the AL Tncarfhes,

2.8.7 Blootrival Inolation, Network segments thet have dillorant isolation snd grounding regpivements
shail have those moondrasonts provided by the pordto-port lsolatiss of the repeater sef.

8.8 Detailed Repentor Frnolinns and Btte IHagrans. A precise slperithnde definition s plven in this
asetion, providing a somplets precedural model for the oporstion of & repentar in the S of wate dine
grams. MNote thad whanevey there s suy apparsnt ssebipully concerning the deflaition of vepeater spire
Hon, the ghate dizprams shouid be consulied for the definiiive statoment
The model presented In this secion s nlended s & primarvspeciiication of the Tunchions to be provided

by any repeater unit. I iy faportant fo distinguish, E:@wawmg%&%wﬁ‘-s‘ the model and 2 real implements.
tlan, The model Is optimired far rgmﬁﬁx-s:i%y sud glariy of prosentation, widle any reallstlo implomentation
‘showid place hesvier anphasis on sueh consirainis as efficiency and suitability e a partiealur implomentae
Hen tochuology,

I s the functionad bebavior of sy repeater unit buplomentation Ut shadl mateh the standard, not the
internal structure, The interaal detiils of the srocedurs] model are spafil anly bo the extont that thay help
apeeify the oxternal behavior slearly and precisely. For example, the ﬁ*m@g}i_ﬁaﬁﬁa asepsraie Trangmit Thaor
atath wacdhine for each part. Howeven, tasn acbual tmplesenbation, (e hardwiire may be shared.

B4 Biate Disgrom Notadion The notatior weed in the siute dlagrarms (Fige 89 thraugh $8) foliaws
e smventiona in L1
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Datals (X0
Stabus of Datals inpet at peet X,
Values: 11~ fnpet_idie; indicates no sutivity
- indicates activity
Note that Dataln (0 may be andefloed dusing oollision
but that it is 5 don't care in all instances when this 3 true,

Coliln (0
Hstusaf @mMm fmput &t parg X,
Valuos: SQE = s _gmﬁwm indiaton collision
~SOE ; mdicates v o

%ﬁww&mﬁmuwx
Valissa: Idle ; Repeater i not ¢ '
mm&: Ropeator i | it
wﬁnmazémerwm
Proambie Patters ; Repoater 15 ssurcing sllernsting Vs and
s on pori X,
Dints ; Repeater to repesting data frame on port X,
Ham  Bepeater i sowrsing Jam g port ¥,
?’waﬂm Repoater is seurcing twe consecutive Manchester

’Valm# ?esitwe integers
Intas-Process Flage

Al DataRent
Al roceived dats fraone bits have heon sest.

B Pranses)
Indicaten n B has beon trassnitiod by the vepeater unit.

£ % & d %&%mmﬁfﬁmwmm
Wﬂ Wﬁmmmi&ﬁh&wm received. Note, WMW&M&Q&M
M mh GCTEES GG

i .
Wait Thmer for the ond of tranumit recovery Ume (soe 9.5.6.4) 10 s storted by NtetTwi, TWwibone
in satinfied when (ke end of tronemit recovery thme is comploted.
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Tl
Wazt Timer for the ond of carvies reopvery thme {see S.5.6.5) 5 i slarted by Stastlvwd, Tellone i
satisfied when the Hiner has sxpired,

Twd
Wait Thoer for longth of continuous suiput (see 8655 1D iz started by StetThed, Twilone & aatis
Hed when the dmer has axpied.

Powd
Wkt Tover fr tlme o dissble output for Jabber Lotkup Protectisn (s 8650 1 o sterted by
StartTwd, Twdllone s sabiled whoen he Umer has eupived.

Pert Pamoiions
Port el
A function thet rebuens the dosigaation of 8 port passing the fest condifion. For exmmnle, Port
{Collin=8QE) returns the designation: X for 6 povt that bas SQE trve. I mulliple ports mest the
test conditian, the Port fonction will be amsigned one and enly one of the acceptable values.

Port Beslgnation

Ports are reforved o by sumbar, Part mformation e obigined by replpcing the X i the dectend function
with the nursber of the port ofinterest. Ports are reforred by in general uy follows:

ALL Ansicates all vepenter pords are o be considered, All ports shall mevt test conditions b onder
for the fesh to pass,
ANY Indicatos all povts ave to be consldered. One or more pars shall et the test conditions in

ardar for the test to pams,

OMIYL Indicates all ports are fo be considersd. G, bat net more than one, pord ghall meot the st
emedition in ovder for the test to pasy,

x Generie povt desigratbor. Whes X s used in o state disgrasn, s vadue i locad to that Sagram
and not global to the set of slade disgreams.

N Iz defined by the Port funetion en exiting the [DLE state of Fig 82, It indicutes a pori that
caused theegit Trom the YDLE state.

E: By defined by the Port fusction on exiting e TRANSMT COLLISION state sfFig -2 Iindi-
vaten the suly port where Collln-S0R,

ALLEN  Indicates afl ports excapt N ghoutd be considered. A)l ports considered shall niect the test con-
ditkins in arder for the tost to pass.

ALLEM  Indicates all pors oxeept M should be consldered. All ports considered shall met the test con-
dittons in geder for the tedt t0 pags, '

ANYEN  Indicates smy port other then N meeting the test conditions shall eause the test o pass.

ANVEM  Indicatesany porbolher than M meeting the test conditions shall cauge the o to pase.
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IOV REBY - 1R )
ANSUIKEE Sl 8028, 1808 Béivhr LOAL AND METRODOLITAN AREA NETWORES:

£.4.2 Dats snd Collislon Hendling The repeater wnit shall nplement the CARKIER _ON funchion for
wil i sorts, Upon detoction of carrler Brom one port, the vepenter unib shall repent all recetvnd afpnalain
the Dats Frame from that port o the other pert {or porte).

The ropester vt data and collision-banding aigarithm sbiall be as defined In Fig 84,

#83 Preamble Regenorstion. The repeater unil shall {;ﬁigﬁﬁ afloast B8 bits of prossble followsd by
e BED. When the repeater it must send mers than 58 by, the masinum lengih presinble paltem i
shall send is the monber recalved plus £

fower than 98 bits i ﬁé‘*ﬁg&h, ﬂﬁmﬁmg g}mmﬁii@ ﬁm Wp{mwr unit ﬁé‘imi eax%amd E,}m zmtgmﬁ Em. SIS
with Jumn such that the tolal number of bits output from the repeater unit shall aqual 96,

$.6.8 MAU Jobbor Lockup Profoction. MAU Jabber Loskup Protection must sperate as shown fn the
AL Jabber Lodkup Protection state. dzs:sgmm‘ The repeaber walt shall interrapt its output if 16 b tram-
syt ax&z;t;ﬁ:ams{y for longer than § ma or 50 000 bie thoes - 20% + B0%. The repesier unit shadl then,
aftor OR do 116 Bit thosos (8.8 0 118 ued, reongble wasemissions.

2.6.8 Auto-PertitioningRoconnvetion (Oplionsl

#4668 Owerview In largs multisepment nebwerks 1 may be destrabie thel the repedier wit profect
the gotwork from gonee feult conditions that would halt ofl network commpnication. A pﬁam%w itkaly
sk of thiy u{z:zér%m:a sould be dseto » cablo break, o fauliy cony setor, or 8 Fau My of missing dormination.

In order to ielate o faully segments oollisian activity from propagating through the network, the
repeater unib may optlonally fuplomest an asoepietition dlygoriihn and, on defection of the malfunction
being clesred, ss anto-reconnaction algsrithm,

2462 Detailed Avto-Parfitionfeconnection Algorithn State Diagrswm. Repester sels with
AURABEST MAUs shall implement an anto-partiiiondseconnection algorithm an these parie. The repester
wait may ophionslly implemend 5o sulo-pariifiondreconnection aigorithen that proafods the rest of the et
work fram an open-cirenited segment. If the repeater unit provides this Rinctien, it sball conform to the
shabe dingrae of Pig 84, - _ _

The sigorittun defiaed in Pig 56 shall iselate & segment from the nebwork whea ooe of the fllewing tea
sonditicns has ccourred on the segment:

{1F When a consecutive coBisian cvont has been renthed: or
(43 When a single collision duration has exeeeded g gpecifiv pmount of me,

Wien, & segmient 15 partitioned, Dataln () and Collln 00 from that segment are Soreed to 18 (oput 1)
and -BEE (oo eollision), resprtively, se thiat aclivity o the port will not e the repoater unik. Uutpat
from the repester to the segment in not blocked.

The segment will bo reinstated when the repester bag detevied activity on the segment for more than the
vumber of bits specified for TwE without tmeuring & solifsien.
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: o ihOnEG saga . iweg
EBMANT ARBUEEER Dl #0319 Rdilan

L Limit
Thie number of consecative collisens that muet cocur bofoes o sepment s partithoned. They viulue
whinll ba prowter than 31

fnput/Output Variables

Dl Prosent(X)
Dhata b Brom the MAK an povt X (THix inpat Is gated by the parbition stale muching io produce
Chatabn 7K to the main sbate mokine )
Valmes: I~ dnpat e | no activity
o | g kwtmﬂs setivity

CiPretamtX)

dﬁw%ﬁaﬁ?%&&m&a state Emmmﬁ
Valuez: BQE » mgnol_geodily_srror | ndicatos collisisn
~BEE ; indicsies no collinisn

ks
Camsosntive port collision eount an 4 purtienlar part X, Partilioning oeiirs o5 2 tecming? count of
OO it bolng roschad,

Wakiew Positive Integers up to i torsbnnd consst of 00 Limit.

Enter Provess Plags

Twl
W&a%w&rm@wmwﬁmw&m % Mwm%%mwww%&m 90 BH times.
s st indleod whion the thmer Bus expleed.

Wait Timer for exsessive longth of collision. Ite vaing shall be between 1000 snd 50 000 b3 Hames. It
i startod by StartTws, Twélone i satislled whes the timer has expired,

4%
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Fartitiontng State Disgrom for Past X
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EROATEI BRO.E 0 1088

CRMAKE ANSHIREE Sed B2.3. 3997 Bodten

@7 Blectriond .‘{ﬁt&igs’;iﬁm Theve ore twa elecivioal power disinibuion sovisenments o be consldered tha
reguive different electrieal solation yropertins.

Enviromment A~ Whas o LAN or TAN segent, with ail its ansociated intarconnedied ecuipoment, in
entively sentained within o slogle kew-voltagy power distsibudion system and within
a single building,

Euovivetient B When o LAN crosses the boundary befwaen separate pawer distribution syelems or
e boundariss of 2 single *’mmimg'

The vepeater wt shall conply with applisable loes] snd natioeal codes related to safety. Soe BOMASY
A

8.1 Baviroonient A Requdremenis. Aftachment of netwerk segmends via vepeaters Tsoln} possessing
intarnal BLATS requites slecizical Isclation of 500 Vrms, § ninude withstand, betwean the segmant and the
protuctiee greund of Hie vepeaior unit.

For repester porls that connsct fo externst MAUs vis an AT Inbarfate, the requirament for solation g
shsompssed within the lselation reguivemants of the bosie MAT standard. (Sue B32.1, 10487, sad
14880 The ropeater vait shall not requive sny clestrionl bolation betwean exposed AL Dnterfoees or
botween exposed AL Interfaoes and chamsy grousid of the reprater undl. No isvlation boundary need here-
fore exizt ut wny AUT compatible. inferfuce (thntis D conngctor provided by o repeater nnit.

8.79.2 Envivonment B Hequiremenis. The sitachiment of miwm; segrnents, whivh cross envimument
A& boundarien, vequivss slevirival isolation of 1506 Vims, 1 minuts withetund, bebwean each segment and
adl other gh,hghexi segrments and alse the profective grouad of the repester unit

& 1o vevoniended that this isoletion be provided by the wse of extomad MAUS conveeted by AU Intar-
fazes, 1f intornal MAUSs ave vred the sogments shall be instsdled such fhat it s nes possivle fur an egaip.
ment Uner b tauch the trunk mhk' sween o slwpal enpduslor, A rapaater of thiy variely recuines
prafensionsl instaliation _ )

The requirersents iy nferconneeied conxiad caldefolorivionl] y oond Tuching LAN sepmends that are By
sindly or folly externsd toa single build ing snvirerment mey reguire sdditional pretection agsinst Hghindag
strike hszards, Such ragivraendy are heyond %Eu;mgw.aﬁﬂm standard. It b recommended that the above
situation be hendied by the use of o nondlectrically condusting IRL {for exsmple, fiver npiied

i s assumed that eny nonelecirically sonducting segmants will provide sufficient biolation within et
medis fo satlafy the leadatiog regulrementiof snvironmens B

8B &tﬁimbxhiaa A Zeport vepoator sel shall be designed o provide w monn time betweon fallors (MTBE) of
ab kst 80 0600 hours of centinuous oporation withoud cavsing & communication Failure smong stations
attached Lo the nelwirk medium. Repeater sits wiily more ihan twa porés shall add oo merg than 348 X
16 faklares por bt B0 each addilonal port,

The repeater st eleckronics ghall be desipned to minlmize the probability of component filuses within
iho repoater elevhronics that prevend sonmunication sy the siher MAUs on the individual congial
eable a-egmx,m» Cegmockis snd oiher possive sommponents aempriving the means of oonnecting the
yepeaber te the condlal cable shall be designed to minimize the probability of toteil network failure,

8.9 Madipm Attachument Undt snd Basebund Madium Spesiftegtion for 2 Vopdoslndepondant
FORL

#.8.1 Seopa

2844 Overview. 4 vendynindependent FOIRY, 'gxrm’izigﬁ a standard menrx for connecting only bwa
repeater unity, It thus extends the network Jength and topology boyond that which could be achisved by
intercomneciing soaxinl sepments via repeater sols only, ar defined in 88 pr 107 A wwé&rﬁzziiapemdmﬂ.
FOHL s porticadardy suiled for mbﬁmmmi.a& casxial sepments loealed b Jiffavent bul fdiags. The
FOMAT] desoribed fn s docoment is not intonded for nse in conneching IV0Be.

In pariiveler, this section defines the fllowing:
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TROTES BR02.3 1 10 o e )
ANBIIERE Sf SURE, 1990 Hdinian PAIAL AN METROPOLITAN AN NETWORER

{1} The fusetienal, aptioal, glecirienl, and weshanial characieristive of o Bber oplic MAU (FOMAL
anitabie for intevfacing to 1 repenter wnit, efther drectly (FOMAL and repoater wnit infegrated inin
% single pavkage) or viz an ALY mechanieal counsction,
(2 Varlous apical Bber sizes suitable for connesting only bwo FOMAUS, _
A vehornadic of the vendardndependent POERL and B relationship to S vepestar wnit ie ghown
i Fig 97, The vondsr-independant FOIRL compeines an optica] 8ber calile Hink sepmont, & vendor
independent FOMAL i cueh end of the Bnk segment and, if present, AU cables.
The purpose of this speelfication ¢ o enabile mmrngsmhglm:, of FUMA T chat aripinate from dift
ferent manutacturess, thereby faclitating the development of wmple and inezpensive Inforrepeater
Hindis (R Las T satisfy this obiective, the FOMAYU hog the fllowing general characteristios:
fa) Engbles coopling the repeater aniy PLE dirsctly, or by way of the AUL mechanicel connection,
o the oxnplicit baseband optica] fiber cabile Hak sepment defined i tlds section of the stasdaed.
hi  Bopperis sigealing ab ¢ dote rate of 10 Mids,
el E*r;wﬁdas' fgr driving up ko 1000 m of an optieat fiber cable link g
i Operates indistinguishably from & repeater sot MAU, a3 deflned in Section 8, 10, or 14 when
viewed o the AL Interfuee,
{8} Supports I0BASELZ 10BASED, and IGBASE.T system configurations az defined in Sections 8,
15 mad ¥ ol stnndard,
#: AHows dotegration of the FOMAY into & single package with the repester unit, fherely elimi-
nating the need foran AUT methinaical somnestion,

The implomantation may locorporate additional Toutures, Tor cxample thove thet allow compealibilily
with vandor-dependent FOMAUs, a9 1o 9.4.2.1, The means to support these features are bovind Ehe seope
of this mubsection.

88,12 Application Perspective: FOMAU and Medimm Olijectives, This scction staies the broad
obiectives underlying the vendor-dndopondent FOIRL specification defined dhroughout this section of the
standard. These are s fllows

{1} Provide the physical means for conneciing only twe repeater units.

2 Defive g physiead Interfies for the vepdordndependent FOMAY compunent of the vendordndepen.

dunt FOIRL that cun be implemented independently smong differsnt munufacturers of hardware

-and achieve theintonded lovelof mzra,mix%aiz%g when nbereannectsd in g commaon IRL.

Provide » communication channel capalile of high Landwidth and low BEermor rate perfonnance.

The resaltant BER of the FOINL should boe luss than one past in 1819,

{4} Provide s means to grovent posket franamision thraugh an FOIRL when transmission sapability in
e or both divaetions e darupded,

i@

Tt

8813 Compatibility Constderstions. All implementabions of e venderindependent POMAU

shall be compaiible ot the FOMDI and gt the AUT (when physically and mechanieally tmplemented

Thie standard provides an optical fber cable hnk segmemt specification for the inlerconnection of ealy
twe FOMAU devicss. The madive teslf, the functiona] eapability of the FOMAU, snd the AUT sre defined
o provide the highest pousible Jowel of compatibiiity siong devices designed by different manufpcturers,
Desigrers are free to implement circaitry within the FOMAU in an applitativiedegendent manner pro-
vidod the POMDT and AT arve sabiefed, (The provisinn of the physies] and mechanical implemontation of
te AUT i8 eptional)

8. L4 Relationehip o AUL & dlose relationshly oniste bobween thig seetion and Section 7, This see-
tian sps:a;ims #il of the physical medium prrameters, all of the POPMA logical fanctions vesiding in the
FOMAL, and veforences the AU defined in SBection 7 with the excepiion of the sipnal, iRy _ervor mos-
sage Tost of 7.2.1.2.3(3), whivh shall not be implemented, that is, shall nat he snabled when connacted to &
ropraber snit

WOTE: The vpetificeting of s FOMAU sompenent reéguires the usd o€ bobh thiz zectivn sod Soetdan ¥ B S0 A0 spocifostinny

8818 Mede of Operation. The FOMAU funetions as a diredt connection beiween the optical fber
eable Hok segment and the repesler onit. During coliision-free gperation, data from the ropeater unit i

10
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CRMALT

e
FOPMA —r—seii
FOMEN s £
Yendor
independant
FORRL
B

| REPEATER
LT

1HOAEC 38028 1990
ANSHIEEE Sd 602.3, 1895 Editien

TOGRASES OF 10BASE2 NETWORK

Ak

CFTHCAL FIBEA

| REPEATER

LT

IO IOBASES OR TORASEZ NETWORK ¥

ALl

CABLE
LiMNK SEGMENT

13

ATTACHMENT UMIT
INTERFACE"

FOMAU = FIBER OPTIC MEDIUM

ATTACHRMEMNT UNIT

FOMD = FRER OPTIC MEDIUM-

DEPENDENT INTERFACE

FOPMA = FIEER OPTIC PHYSBICAL

MEDIUM ATTACHMENT

* See 84915 for implemsniation ranuiremants.

Fig 8.7
fSichematic of the Yendordndependent FOIRL and Its Relationship to the Repeater Unit

transmitfed into the FOMAUs transmit optical fiber, and all dats in the FOMAU's receive optical fber i
transmitted to the repeater unit,

4.5.2 FOMAU Functional Specifications. The FOMAU component provides the means by which sig-
nals an the three AUT signal cireuits are coupled:
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HONEC sRORS | 308
ANSEERE S 2008, 1808 Bisen FOCAL AND METROILIARN AREA NEPWORKE:

(1} From he sepeater unie fnte the FOMA s ransmit optical fibor, and
£2% From ihe POMAL recelve optizgl fber te the repester unit,

T achisve this buske eijortive, the FOMAU semponent sontaing the fullewnp functional sopabilitios to
randle meysage flow between the ropeater unit snd the opticed fiber cable link segment:

The sbitlly to reseive sorisl Bl streams from the attached vopeadn
unitand brynsmit thers inte the PFOMAU s optien] Biber.

{ay Transmit Furclion

By Heceive Faacifon o Pan &s%iii?:g ip vecpive serial daba bié slrenms Broms the FOMAUS
rethee option! fber snd fransmdt tho {o the adlached repeater
sl

ey Collision Presence Fanelion - The allily to deteet, and vepirt 0 the sbtached sepenier unit, an
FOIRL colliminn,

iy WJebbor Function The ability o autematicnlly interrupt the Transmit Funciion snd

inhildt an sbunormally leng ountput date stranm,

o

el Low Ldght Level : The otility be sutombtivaliy Indessipt the Beslve Fonction and
Ehetection Funetion inhibit the reweption of signals from fe FOMAIs recelve optiond

Sibier which onuld resodt fn almernesily high BERs,

#8055 Tranmadt Poacilen Heguibemends. &% the slart oF s poolet rasmisgion indo the POMALR
transmit optical ey, no more than fwe bils (wo full it dolls) of infbrreation may be recelved fram the DO
cireuit and not transmiited into the FUMAUY transmit optiest fber. In addition, it is permissible fur the

Hirst B8 sent to contain enceded phase viclabions or invalid deto: All svereasive bite of the packed shall be
tranamitted inty the FOMAT Py dvanemit nptica]l fiber and shelf exhihil the fallowing

{1} Ne more odge {tter than that given by the sum of the worsb-cane edgr jitter components apecifiad in
TABS TBEL spd 89407, el
{2} “Ibe levels and wavelsrms specifed in 98,40,

The FOMAU D0 cirouit shall comply with the AUL spevifiontion for roceivers ghven In %42 The
FOMALF: DT cirenit deiver shadl comply with the AUY specification for drivers glven in 7.4.5

The steady-state propapgation delay betwoen the DO cireuit seosiver put and the FOMAUS transnit
aptionl fiber input ahall not excecd onebalf o Bt call 3t is recommended thab the desigmer wmvide an
tmplemnentation I witeh & mindmopn toeshald level is rogsred on the DO dlomdt to estabBeh & bransmit
it stroam.,

The higher optical powes tevel fransmitted into the FOMAYS transmit optica! Bber shall be defined ag
the Jow (143D logio state an the optieal #her lndk gepment Thers ghell be ne logical signel inversions
bebwesn the DO clrowit and the FOMAD s transmit apties] fber, 20 spentfied In 8.0.4.18

The differcose {n the start-up delay (it loss plus invalid bits vios steady-state propagation deloy), a3 dis

“hanct from the wbealube slareup delays, bobwets sry bwe packess that e separated by 8.8 us or less shall
nob exeeed 3 i:_ss,t cells,

The FOMAL shall Inop back 5 pocket veseived from Phe TR siveulh tnde the T cirebit, At the start of &
pavkel branssodsion, no more theo Bve bits of Informatien snry be received Frem the DO olrcuit and pat
tranemitbed into the DI clrewdt, 1 s pormdoxible for the Bret bt sent to vontain onsoded phase violations o
invalid data. Al sucstagive bits of the pocket shall be teansmitted into Se DI siteait and shall exhibit ao
more sddge jitber than thet specified i"tw signals iransmitted into the BH clrenit b:g the Eaweive Funiction, se
epcified n 3822 The stendystale propagation delay between the DO siveudt voceiver nput and the I
eivenit deiver ousdput far such gignals shall nof oxvoesd one Bt coll. There shall be oo logleal slgnal Inver-
miony betweon the DO creuit snd the D vircsit duvteg coflislon-free transmission,

Wi the DO direult bas zove e aBoy o sacked has been Bansmitiad Dnte e FOMADS dransmit
optical fiber, the FOMADU shall not notivate the Oollision Presence Fuogtion so s net b send the
signal seality preor mesangs Test of 101838 to the vepuater msif,

During the idle shate of the DO diredt, the Trassmss Punctien shall subput into the transmnit apiieal Sher
nn eptical idle signsl e specified i 8.8.4.1.4. The transmitied optical signels shall cadiibii the aptical
pawer tavels epecified in 584,18 At the ond of 3 peeket tronwaission, the st ptieal idie signal yulse

}J& &
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) TENIEG S0 1908
CEMALD ANSUIREE S6 8002, 1903 Bl

seconaidan o the hghor sptteal power lovg! ot ooty ne ssentr thas 408 ng snd ng later thun 210088
afterthe packets last traomition to the lower optisnl gower lovel This Bt opticsl pulte musi meet the tim-
ing requirements of 88414, ' ' '

The FOMAY el not inbrodoce axfvaneous sptical signals inte the transmit opties! Sber under normal
aperating conditions, indluding powering-up or powering-down of the FOMALL

8.8.22 Revsive Function Heguivements, AL the stevt of & packel reception fram the FOMALS
recwive: sptieal fiker, no mere then twe bits (iwe fall 10l cells) of information muy be received fram the
FOMAL: revwdve vptical fber and oot bransmitied Sae the D clromit ¥ 38 pormissible (e fhe frsd bt
feaverdited buto the D clrenis bo conialn anended phase vielations or Tovalld dada, AT duccensive bits of the
pasket mhnll be trapmmitied info the DY dreuit and shall exhabit e Dllowing:

{1y 'Thelevels and wavefirms spesified in 7.4, and
@ My maore adge Fitter thon thet given by the ser of the warst-case edge jitter componenis specified tn
FARE TEILS8417 88488 and B85 L

The stoady-siate propagation delay bebween the eutput of the PFOMAL Y recolve optdon! Bibee snd the out-
gt of the T cirenit driver shall not exosed onelialf o bt cedl, Thave shall o no logical signal inversions
betwnen the POMALR recsive aptical fiber and the D elrouit during sollision-fres speration, ws sppcified
DB4EZ.

The Hifvronce in the slartup delay (80 lose phes Develid bits plus steady-slute propegation dolay), as dls-
$imct e thie absolishe starb-up delays, between any two puckets Ehat aro separnted by 9.8 us oy Tess shall
net gxesed 2 DG enils,

The POMAL shall noe inbrodues sxlvaneous glgnals Inte the DI slromdt vader novmal sporating oondi-
tong, dnchading pewaring-ap or voweriedown o the FOMALL

8823 Collivion Presonce Funotion Heguirements, The gipnad prosented & the €I sirouitin the
absonce of an SO signal shall be the L signsl.

The signal presented o the Cl elrouit during the presence of a collision shall o the 08¢ signal, 8 gﬁmﬁé i
pulse wavefrm of fregnoney 30 My o238 % ~15% with pulee Dransitions Ut ave no Jogs then 35 ns and ne
groator dan T8 apart o thie zere wrousing poinds, This 415*“%1 ahed! be presented to the CI elrevit no more
Hhan 5.5 bt s after 'ﬁw e{ﬁmﬁ%imhm AEpRRrAIGE of sigmaly af both the inpes of the POMAUS tansmit
optical fiber and the output of the FOMAUs receive optical Sber, This signal shall be deasserted no earller
than 4.8 hit Wmes and no iﬁtw than 7 bt $mew after tho sbeve defined collton condition eoases tn axist,

Druring @ eollivion, i 8 packet Is recoived ob the D0 cireuld before » packes Is voosived ot the FOMALR
raveive opticsl Sber, thep only the packet received ab the DY clrewit shall be trapamittad into the DI ¢lrenit,
s specified o 820 Canversely, if during 5 collision s m«f&iﬂi is pecsived ab the FOMA Y receivs sptizg]
fiber bofore w preket B recerved ab the DO civenit, then only the pmkm recaived b the FOMALPs recelve
sphical fiber shall be banwmitted inte the DI droult, a8 specified e 9922 In the ovont of both packels
hebig vectived o thuir respesiive porls witlis 45 bid timees of sach odlier, then éither one, bub only sne, of
ihe pachets ghall be selorted to be "‘aﬁ&mﬁm{i inge the T clreudt,

The Collision Function shall net introduce axtransons sipnal inbo the U5 cirewit under normal operating
esnditions, including poweriag-up oy powering-down of the FOMALL

4.5.2.4 Jabber Funetion Reguirements. The POMAU shail bave the capability, v defined in Fig
4, to interropt o teansmissien fom the repeater undt thel excoeds & Hme duration determined by the
FOMALL This time duration shall nst bo less than 20 e nor more than 158 vy IF Ehe packst haing trang
mitted is S8 being transmitied after the spocified time durstion, the FOMAY dhall sctivate the Jabber
Function by the fllowhegy

(33 First inhibitiog the tranemiseion of bity from ite DO clreuit into s Dransmit optival fler,
23 Thes ransmitting fede s transmit optical Sber the aptical tdle signal specified {n 8.9.4.0.4, snd
Wy Prossesting the O80 sigesd ta the O eluesds

Onioe the arror condiiion has beon cloared, the POMAL shull vesel dhe Jabber Punction and present the
P erad to he 01 ddeonity

£B3
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SO BROSS 00 . _
ANBIAFRE Sut 802 3, 1050 Blition LOCAL AN METHOPOLITAN AREA NETWORES:

() O power reged, and
@ Optlonally, smtomadioslly sfor a continusus paied of 0.5 5 £ B0 of inschivity oo the DO circuil,

The BFOMAL shall not activale its Jabber Funclion when opersted under the worstoase Jabber Lockuy
Proteation condition spenfled In 885

When both the Jabber Function and the Low Light Level rktmizm Punction (see 1925 have been achs
vatad, the Jubiber Punetion shall sverride the Low Light Level Detection Funciion

9825 Low Lighi Level Doloetion Funetiss Hogubroments, The FOMAU shall have 2 Jow light
Tevel detection cupubiitty, as dofined in Fig 839, whereby it shull inferrupt the recepiion of buth the optical
idle signad snd packets Baw the POMALPs recnlve opticn] Sber when rellable resoption can vo Fanger be
assurad, This orror condibion shall vet be sebivated If the peal opties] power leval st the subput of the
FOMAIT: recsive optival Bher exepeds ~27 dBm. It shall he sctivated before the pesk aptics! power levalag
the sutput oF the FORMALRS recolve aptical Bber hag fullen fo o Jovel thal s lower than the peak optiead
power level that correspends 10 8 BER = 10 for the FOMAL under consideration. Once this error condi
thow hae beer aclivated, the FOMAL shall, nu envlior thas 30 bit times and 5o later than 200 bif times

{1y Idsable it Roveive Function so that the tranymission of bite from iis recsive optical Hber te the DU
dhrenit 19 fnhibited.

(25 Asmire thal only the optical idle sgnsl i trapemiited {oto 18 Gransant eplioad fbay, brespective of
e stade of the D oivoudt,

(83 Disable its Transmit Function during the period of time that the FOMAL recognizres the presence of
% pm%:c*i g the DO edreudt such thad th transmission of the packet Trom thoe I ofeenlt Into the DY
clreuit is inkibited.

Onee this error condition has been cheaved, the FOMAL shall return astomntically to its normal mode of
eperation within 40 E Gmed once the DO chrenit o dn the idle slate,

Whan bolh the Jubber Funcbion (see 882,43 and the Low Light Lovel Detection Fanclion have beon anti-
vabed, the Jabber Fanction shall override the Low Light Lovel Desection Funcbion,

Kors z!: 1o i sscmemenied thal, By dlagnestio gporpness, the status ot the Low »zg’!& Ll Datesticn Funetion be dleated vo the

wixhEriar of e BOMAL pachag
%.

828 Bepester Unit to POMAU Physienl Layer Messages. The follawhey maessages can be
vooerved by the FOMAU physieal lnyer enbitim from e repenter nnit

Messogs Cireatt " Signal T
outpud B DL, DG Ouinut nformabion
oulpusd ke T3 44} Mo duta tobe sutput

§.8.2.7 FOMAU Physioal Layer o Repeater Unit Messages. The Rillowing messages van be sent
by the FOMAT phyaical layer entities to the repester unit:

Messoge Cireait Signal Moaning
iy 334 O, CDo Inpat information

fwpat idle iis 0L Mo information o be
fnpsie

s _pveiiabi £ 5518 FOMAL s avaiighle for
aubput

signal_guatity arror I 080 Celliston or errgr
deterted by FOMAL

8.8.2.7.2 input Mossuge. The FOMAU physieal layer sends an dnpd mosenge to the repeater %mgt‘r
whon the FOMAU has s bl of data to send to the repostor unit. The physies] realization of the mp,zé e
sags e 2 O110 er U1 sems by the FOMAU o the reponter unlt on the D diregit. The FOMAY sends i,;l“?é% :5?
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ISO/ERC 68623 . 1993

the input bit is a8 zero, or CD1 if the input bit is a one. No retiming of the O or CDO signals takes place
within the FOMAU.

9.8.2.7.2 inpuf idle Message. The FOMAL physical layer senids an inpuf_idle message to the
repeater unit when the FOMAU does not have data to send to the repeater unit The physical realization of
the inprt_idle message is the IDL signal sent by the FOMALU to the repeater unit on the DI eircuit.

2.9.2.7.3 fomau_gvailable Message. The FOMAU physieal layer sends the fomau_cvailable mes-
sage to the repeater unit when the FOMAU is available for output, and when the POMAU has activated
the Low Light Level Detection Function in accordance with the Low Light Level Deteciion Funetion
reguirements of 9.9.2.5 and Fig 910, The foman_availuble message shall be sent by & FOMAU that is pre-
pared to output data, The physical realization of the fomau_gvailabie message is an [DL signal sent by the
FGMAU to the repeater unit on the Cl circuit.

8.9.2.7.4 signal_guality_errer Message. The signal_guelity_error message shall be implemented
in the following fashion:

{1) When the FOMAL has completed the transmission of a packet into its trapsmit optical fiber, it shall
not send any signal guality_error message Test sequence.

{21 The simultanecus appearance of packets at both the input of a FOMAUS transmit eptical fiber and
the cutput of its receive optical Aber shall cause the signei_guelity_error message to be sent by the
FOMAILT to the repeater unit

{3) When the FOMAU has activated the Jabber Function, it shall send the signal_guality errer mes-
sage in accordance with the Jabber Function reguirements of 8.9.2.4 and Fig 9-8.

The physical realization of the signal_guality_error meszage 1s the C80 signal sent by the FOMAU to the
repoater unit on the CI circuit.

The POMAL is reguired to assert the signal _guaelity errer 1message at the appropriate times whenever
the FOMAU iz powered and not just when the repeater unit 1s providing output data.

9.09.2.8 FOMAU State Dingrams. The state diagrams, Figs 08, 88, and 910, depiet the full set of
allowed FOMAL state functions relative te the eontrol circuits of the repeater unit/FOMAL interface for
FOMAUs. Messages used in these state diagrams ave explained as follows:
NOTE: Figores 88, 09, and 9.10 must all be consitderet Logethar,
(1) enable_opt driver ¢ Activates the path emploved during normal operation to cause the
FOMAU tramsmitter to impress the packet data received from the
D cireait into the FOMALs transmif optical fiber.
(3} disable opi_driver . Deactivates the path emploved during normal eperation to cause
the FOMAU transmitter {o impress the packet data received from
the DU circuit into the FOMAUs transmit optical fiber.

(3} enable_opt_idle driver » Causes the FOMAL transmitter to impress the optical idle signal
into the FOMATTs transmit optival fiber.
{4} disuble_opt_idle_driver : Causes the FOMAU to stop transmitting the optical idle signal

into the FOMAL s transmit optical fiber.

(B} enable_lnop back : Activates the path emploved during novmal operation to cause the
FOMAU Transmit Function to impress the packet dats received
from the DO cireuit into the DY circuit,

{8} dicadle loop_back : Deactivates the path emploved during normal speration to cause

the FOMAU Transmit Function te impress ihe packet data
received froms the DO eircuit into the D creuit.

o
=

enabie_opt _receiver . Activates the path emploved during pormal eperation to cause the
FOMAU to impress the packet data roceived from the FOMALz
receive optical fiber into the DI eireuit,
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COAL AR MRS R TR RN 1

¢ Desctivates the path emploved during normal operation 1o cause
the POMAU fo Impress £ pachel datz reoeived from the
mmmmq;mﬁmnmmmm

. Starts & taning Dction v
thoar the POBLAL Is trans ‘
fikye. %ﬁm&nxi&mﬁmi&ma&nﬁﬁ%%imﬂﬁmw irsm
and is stopped on the transttion to oufpue fdie true The term
packe: timer done is sutisfed whon the tiniag funetion has res o
axpiration {peo 9.9.2.4).

{300 lataed sirgfinh fimer] ¢ Btarts s timing function that is veed to monitor the amonnt of e
that Qta&éﬁiﬁkw Crear T T ' '

whmﬁwﬁminsmﬂhmmﬁnmmﬁimii?ﬁ&i
11 op_iagne ¢ Signifes that a packet is present at the FOMAU s setave aptieal
fibr,

st the #0

(3%) oyt gogpuat_jiite

{15) ept_snpus coll melecd - %ﬁéﬁm %2%,5 during & vollision, & paciet has boen revived gt the
KO clrenis within 9.5 bt times of & packet bing received ot the
FOMALs rocoive optical Sher, and that enly the packet recefved st
e FOMALP: roceive opticsl fiber is to be transmiited into the 131
cireuit,

(14 outpnt coll select i Blgnifies ety duriog o golilsion, 4 packed has boen recolved w the
130 whvenit within 2.5 bit times of the packet belng rovsived st the
FOMALTs recelve optical fiber, nnd that tnly the packel received at
the DO givset s 1o be trensmitied into the DI ddrcuis.

The fullwwing shibeeviations buve boen wied i Fige 946, %6 and 530

(3 L Low Light Lesol Cooiition 1
{2 EINP e Low Light Level Copdivion Nt
{3 p.i 4= pocket_timer done

{4} pt n &= pucket fimer not done

(81 ¥ lugioal AND operater
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4.9.3 FOMAU Electrical Characteristics

9.9.5.1 Electrical Isclation. Elecirical wolation shall be provided hetween FOMAUs attached to the
FOIRL by the optical fiber cable link segment. There shall be no conducting path between the optical
mediurs connector plug and any condueting element within the sptical fiber sable link segment. This isola-
tion shall withstand at least one of the llowing electrical slrength tesls:

(13 1500V rmas at 50-60 Hez for 69 s, applied as specified in 5.3.2 of IEC Publication 950 [8],

(2} 2250 V defor 80 s, applied as specified in 5.3.2 of IEC Publication 850 [BL

(3} A sequence of ten 2400 V impulses of alternating polarity, applied at infervals of not less than 1s.
The shape of the impulses shall be 1.2/50 ps (1.2 py virtual front time, 50 ps virtual time of half
valuel, as defined IEC Publication 80 {11],

There shall be no isolation breakdown, as defined in 5.3.2 of 1EC Publication 950 (8], during the test. The
resistance after the test shall be at least 2 MO, measured at 500 V de.

NOTE: Although issiation is provided by the optical fiber cable link segment, it is recommendad that the normal neise immuonity pro-
vided by common-mede isciativn on the AU be retained.

9.9.3.2 Power Consumption. The current drawn by the FOMAU shall not esceed 0.5 A when pow-
ered by the AUT seuree, The FOMAL shall be capable of operating from all pozsible veltage sourees ag sup-
plied by the repeater unit {7.5.25 and 7.5.2.6) through the resistance of all permissible AUT cables. The
surge current drawn by the FOMAL on poweraup shall not gxceed 5 A peak for a period of 10 ms. In addi-
tion, the FOMATL shall be capable of powering-up fram 0.5 A current limited sources.

It is permissible as an option to provide a separate power source for the FOMAU. If a separate power
source is implementad, provision will be made to assure that power shall under no circumstances be
soureed on pin 13 (Clrenit VP) of the AUL

The FOMAT shall be labeled externally to identify the maximum value of power supply current required
by the device when the AUT mechanical connection is implemented.

The FOMAU shall not introduce into the POMAUs transmit optical fiber or onti the DL or CI civcuits of
the AU any extraneous signal on rouvtine power-up or power-down under normal operating eonditions.

The FOMALT shall be fully functional ne later than 0.5 & afler power is applied to it

9.8.3.3 Reliability. The FOMAU shall be designed te provide a MTBF of at least 200 000 hours of
vperation without causing a communication failure amongst DTEs attached to the network. The FOMAU
slectronics shall be designed te minimize the probability of component fatlures within the FOMAU that
prevent communication amongst other MAUs on the 10BASES and 10BASE2 segments. Connectors and
other passive means of connection shall be designed to minimize the probabibity of total network failure.

9.4.3.4 FOMAU/Repeater Unit Electrical Characteristics, The electrical characteristics of the
driver and receiver components connected to the AUI cable shall be identical to those specified in Section 7.

2.9.8.8 FOMAU/Repeater Unit Mechanical Connestion. The FOMAU, if it implements the AUIL
mechanical connection, shall be provided with a 15-pin male connector, as specified in the AUL specification
of Bection 7. ’
9.9.4 FOMAU/Optical Medium Interface

2.9.4.1 Transmit Optical Parameters

#.9.4.3.1 Wavelengih, The center wavelength of the optical source emission shall be between 790
and 360 nm, See Appesudix D.

8.9.4.1.2 Spectral Width. The spectral width of the optical source shall be less than 75 nm full
width half maximum (FWHM).

9.9.4.1.3 Optical Modulation. The optical modulation during packet transmission shall be on-off
koving of the optical seures power The minimuum extincetion ratio shall be 13 dB.
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ISOVIEC 88034 ¢ 1998 .
ANSTIRE Su 509.2, 1893 Btk LOCAL AND METROPOLITAN ARBA NNTWORKY

#.8.4.0.4 Optienl Idle Signsl During the file siate of the DO droutt, e Transait Fanefion shall
eput Ao fhe FOMALYs tranmnit optieal fber an optival idle signal. This signal shall consist of & perindic
pulse waveform of frequency 1 MFz 4859 ~15% with s duty cyelo ratio bebween S35 and 55848,

HRALS Transmil Optical Logie Pelarity. The higher optital power %@mﬁ Fransmitied iolo the
FOMALPs transmit aptical Sher shall sormeepend oo the low (L0) loph wiate teee T4 of the AL QU
glrenit,

G418 Opties] Rise soud Fall Thaes The optical rise and &1 thmes of the FOMAL shall be ns
more than 10 ns from the 10% to the S0% lowals. Thawe shall be no more then & s diference betwoen the
whog sipndd £a0] timen

F9.4.07 Transmit Optical Pulse Bdge “Figter, The additional edge jivter introduced by the
FOMALT Frosn thw bupud of the DO clreult voodver tothe subpud of the sleckro-optie seurre shall bo no mure
thas 2 ms. The Hitter nicastired ab U taput of the DO cirenit rocaiver shall bo msnsured st tha sers-svouging
pointe, on detorminesd from the provious 16 or more drsmsitions in sy voalid bib sirewrn. The (Eter nieaguved
ok the sutpit of the electro-opiie source shall be mensured at the power Jovel médian of the rz;a&aemﬁ RS
forye's upper snd fower power lovels, as determined from the provious 18 o mors ransitiony in any valid
optics] bit stresan.

8.9.4.1.8 Peak Coupled Optical Power At the beginning of the FOMAL's Hfetime, the penk opti-
cal powar soupled into the FOMAL s transnt optival Bber, when terminsted with an eptien] onmechor as
specitied i 8.8.5.2, shall bo 1% d8m & 2 48, whes measwred with a graded Todex optica] 8her of aominal
dimenston of 828 e cove dismester snd U278 neminel numerival aperture. The aolusl optiosl power,
which will be coupled ints obher Bher sices lieted in B8.5.1, may differ from the above value, The pesk opth
eal prwsr shall be messured o the stemdy shule, and the mm‘_pmnm; abail be ndepondent of epbiosd
pukes vingtag effvcts. Poak opticsl overshoot shall nodasceed 105,

h‘(}’i“ﬂ Moy above value doow not kadude an aging mangia Fhe sovives s oaliveded o aging m&agw ;9? ol over b opoeaiing Riskloe,
The wnrisine (u the peandoconplnd eptiond power dup fo wherssoes sliaved hy 150 PubBentine TER 11a1M g type AlBIERBHEN sl
fberde 21 4B Boude, the reininum powar Jevel at she vinre of Hin vl be15 6B

28,42 Beeeive Dptical Parometors

#.9.4.8.1 Reoeive Peak Optical Power Renge. The BER shall Be < 107 for poak optical powers
at the suinut of the FOMAUS veseive aptient Bher botwesn ~27 dBm nud -8 d8m,

B.0.422 Recelve Oplical Pufse Hdge Jitter. The addifiensl sdge fitter introdused by the
FOMAL from the inpul of the osploelecinie dedoetor to the vutput of e DY sroust driver shall be no mors
than 4 3. The jiter measured ot the Input of the eploelectie recslver shall be measured ab the power
level median of the optical waveforn's upper and lower power levels o datermined from the previsus 16 or
maore bransitions in any valid optiel bit stresm. The iter meesured 53 the sutpub of the DI dreuit driver
shall be mesrored gt the zere trossing points as defermined from the provieus 18 or mors transitions in
any valid bit stream. This regusirement shall sppdy when the optical receive peak power leval s in the
range 27 to -8 dBm.

$.9.4.2.5 Reveive Oplical Logie Polarity, The low (LO) logle state fsee 7.4.2.7) on the D] cireuit
stiall corrospond to the presence of the higher optical power lovel ab the sutput of the POMAIs recelve
aptieal fher.

885 Charsciervistion of the Oplical Fiber Cable Link Segment. The optical 8ber eable link seg-
ment i5 8 Jongth of opti foal fiber cable (GEC Publicetions Y961 18 and 1962 [18]) contuining two c;pazmi
Hhers, as specfied in 2851, and commprisin § uBe o7 more ontios! fber enble seetions and theiy mesys of

Hibia BOYTRL sowcificaian i Bt raged with the wodersiending thab (he Sllowing changer w0 180 Publiations 7832 150 hove
Pt veginented: ) ' '
frkCpreackion o8 he paamesienl soerture fteranos in Table 111 o 0015,
£33 Addiion of snuther bandwiith catagery of 3 180 Kb aofvsred 30 1 K, S the bypo Adh Sher b Table 111
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intereotinection. Each ophical fiber 2 tonpinated ot each end in the optical tunnector plug specified in
9952 The two ephigal fibevs correspend o the FOMA s transmid and roceive oplical fibers,

=

#.9.5.1 Optical Fiber Medium, The FOMAL can operate with a variety of optical fiber sizes, e.g., 50/

126 pan, 25185 pm, 857125 ., 1007140 wum.

tnteroperability of FOMAUx that originate from different manufacturers, using any of these fiber sizes,
is assured provided that the received peak optical power s between ~27 dBmw and -9 dBm and the nptical
fiber vable Bnk segment bandwidth is greater than or equal to 160 MHz

in oreder bo sabisty the above attenuation and pandwadth critena for all alivwable FOTRI lengths, and
assuwmiig up o 4 4B of connestion losses within the optical fiber cable lpk segiment, i is recommended
that the cabled eptical fiber Liave an atfenuation 54 dB&km and g bandwidih of 2 150 MHz referred to 1 ki
at a wavelength of 850 nim

The toial Incremental optical pulse edge jitter intruduced by the uptical fiber cable link segment shall he
less than 1 ns when driven by an oplical transmitter ar gpecified in 9 9.4.1 The pulse delay introduced by
the optical fiber enble shall not exceed 50 bit tmes for a 1 ko length,

b the specitic case of 8§2.5/125 wm Hber, to ensure interpperability of FOMAUs that originate from differ-
ent manufacharers:

{11 Fhe two eabled optical fibers contained in the sptical fibey cable Iink segment shall satisfy the opte
eal fiber parameters spoeified in IEC Fublication 7832 {14] Lype Alb (62573125 1, and
ae or egual to 8 B anul « band-

14y The optical Sher osbile ek segmnent shall have an slivouation ess
wizlth greater o or equad to 150 Mitz

9.9.5.2 Optical Medinm Connector Plug and Socket. The twe optieal fibers contained in the epét-
ent fiber eable link scgment shall be terminated at each ond in an oplical connector plug as specified i TEC
Publicutions 874-1 [18] and 374-2 [19].

The corvesponding maiing connector socket shall conform with the specifications given in TEC Pubdica.
Lisns 5741 and 874-2, This documoent speedios the mechanioal mating fuce dimousions to ensure mochaa
cal intermateability withow! phyvsical damage. of all F-SMA connedtors covered by the decument. In
additivin Bhe optical insortion loss when Wterconaecting two opiical connector plugs shall not exead
2.5 dB (reasured using a sockst adaptor conforming to the mechanics! specifications given in IBC Publica-
flons 874-1 and 8742 and alse using bwo identical fibers, as specified in 89 951, assoming uniferm mode
chistribetion lavneh conditions),

i

#.8.6 System Bequirements

9.9.6.1 Optical Transmission System Considerations. 3.9 421 specifies that the BER shall be
=101 for peak optical powers at the output of the FOMAUs receive optical fiber between -27 4B and
<4 4B, The value of -3 éBim corresponds 1o the maximurmn allowsble peak optical power that can be cou-
pled inte the worst-case eptival fiber specified tn 9951 al the beginning of the FOMAU's lifetime {sve
S8.4.1.85 and asswmes zero optical Toss between the optical seuree outpul and the optical detecior inpui.
The value of 27 dBr ix caleuiated by subractiog the FOIRL flux budget from the minimum allowable
peak optical power that can be counied inte the FOMALPs transmit optical fiber at the beginning of the
FOMAL: lifetime 1ses .9.4.1.8) The Hut budget is ihe maximun Joss allowsd within the FOTRL to guar-
antes a BER = 1071 aesuming worst-case Iink comvponenis, A portion of the fux badget has been aflocated
as a design margin Lo allow for degradation and wlerance effects in the optical source, This is noted in the
tabie below as the optical source lifetime degradation. The remaining fuy budget of 9 4B assumes a system
margin allowance for the opiiesl fiber cable lnk segment over its Betime, and may be allocated to the opti-
cal fiber cable Hok segment bose at the disoretion of the netwark plannerfinstalier. The following summa-
rizes the allocated optical flux budgets for the example graded index optical Bber of worst-case dimensions
828 sm - 3 pn Gey, 585 pml core diameter and 0,275 - 0015 (e, 0.280) numerical aperiure:

his FOTHE specioation 1s to be rend with the snderstanding that the tnflowing changes to 1€ Fobheation 793-2 [14F have been
seguestead:
1y Correction of the numerieal spertars
2 Addiiion of anether haodwitth cutes

[ARER S
e uhe type Alh fbeein Tabie {11

toleranos 1o Table 1014
sre ol > EE) MBae T k
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ISOARC 880249 1998

ﬂw;ﬂ AREE S6d 8033, 1683 Bdition LOUAL AND BETHOFOLITAN ABRA NETWORKE
Stark of 1ie mindium peak conpled opticad power (38415 28 dBex
Optival souroe Hstime degradation L3 A
Maximur sptical fiher eable link segment loss
inchuding systems wmargin sllowarge Sdn
Ressdtant roquired resoive poak spdical porwer ' +3Y ddBm

8.0.6.2 Taning Consddovations, Table §-1 summurizes the maxinums sliowable tining hudget condrls
butiens o the systom timing budget for the POIRL. The Jast bit in to last Bt out delay shell equad the
Btendy-State Propagation Delay

Padlo 83
Maxiwoon Alowable Thming Bodget Contributions to the FOIRL System Thoing Budget

Biwadpdiaie

Yok b Btaebip
— — Bit Lo Trtlid Bide Propagation i
ol Funetion fat s b5 Hames) Tatas IR ;
.{,“, med £ vl ti]
£ CPYIGAL DATA DY 26 18 55 &
ASSERT-INPUT
% CHPPRLA 0P ICAL 2o 58 G5 55
DR ETT ARBERT
LONP BOCIRGUTT ASSER 58 ] 14 T4
BAQK ER {.\Eﬁﬁ‘ﬁ‘““&%%’?
is CETICAL OOLLIBION - - 55
S ASRERT
f4 COLLISION DEARSERT i i % oy
SRR DEARRERT
Al AUL Propsgaiion o s 2EF 8%
B Optisal Fihar Pragagatian .. o W il
g Hiloraeien

*}_i;iiax%m!sm Biarlaip Déluy Bl s 45 b luss,
2.8.7 Hovirenmentel Spocifications
S8 Bafety Reguiraments

#.9.71.1 Slectvical Salfedy A major appdiation b the verdor-fndependost FOIRL is for inforesns
necting LOBASES sndivr 10BASER canxial cable sepmants looated within different budldings. The Tevel of
imniation provided by the sptical Sbsr cobile Huk sepment shall be consistent with this application and pro.
wide adeguate persmas! and cquipment safety from carth favkts and lightaing sirike hazards.

$,9.7.1.2 Optical Sowrce Safety, The recommendations of 18 825 Publication (171, if spulicable,
shall be adbesed 1o ln determining the sptival source safoly and yeer warning reguiraments,

9.9.7.2 Eleciromagnetic Environment

2.87.2.1 Susceptibility Lovels. Sources of interforonse from the covirenmant induds eleetromag.

sietie folds, eloctrastatic dacharge, sind bransent voltages between varth sennections. Severs! sowrees of
imtorferance contribuls to voltage between the z&g;tmai fiber cable link segment (pither & metallic strongih
member in the cuble, o metellic ophion! connedor plug, or the outermost eonducting slomont of the FOMAY
for the case of no metallic strongth semhor! and the sarth connestion of 2 DR

For iformation on Hmits and methods of messurementy of vadio interforenes churavioriviios of informs-
tion techmolory equipment, sve 1.5 in CISPR Pubdiention 22 1L

The shysieal chennel hardwers ahull mest ity soecifieabions when aperating in both of the ffﬁk&mz«sg
candditiong:
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[SOAEC ¥03d 2 1883
CERMACTD ARBHIEDE sld #5620 1068 Rditian

11} Ambicnd plane wave feld of 2 Van from 10 kKHz through 80 MHz and § Vim frem 30 MHz throwgh
1 GHx,

NOTE: Thieee o v {iv herads tysiesliy tound 1 hos fiove radio hrosdeast alations.

2} Interferenee source voltupe of 158 V peak sine wave of frequency 1% MEz in surics with a 304
supree resistance spplied hetwoor the optical fbor cable link sogment foithar s moetallic strongth
mamnber i the calbis, 2 1weiailie aptical connector plug, or the sutermust condusting slement of the
FOMAYL for the case of no mataliic sbrength member) and the sarth contection of g UTE.

MEYER: The s’g,wsi fibex Tl sogenent in capatile of withninndiog higher Wvais 2 wlectomagnatie tntorfarests. Th vbove
spocifieations are the sivhaie roouiients T the cavironnital i which the POMAU # raquined v spermte,

#.9.7.9.8 Bmizslon Leovels. The FOMAU and optieal fiber cable Hnk segment shall somply with
CISPR Poblication 22 i1},

$.9.9.8 Teanperatore asd Huemidity. The FOMAU and assesiated conntotavenble sysiens sroe
pxpecied to oporate aver a ressenzble range of environments| conditions related bodempernture, humidiby
and physicsl handling sueh s shock and vibralion. Specific requireincnts snd vaiues for these parameters
arp heyond the scape of $his standard. Manufacturors shauld indicate in the Bteratare associsted with the
FOMAL {and oo the FOMAL i passible} the apeating vnvironment speci Heatbony b Sacilitate seloction,
installation, and maintenance of these compenents. It is foviher recommended et such spesifications be
stated in standard torms, as spedfied in [EC Publicotions 88 [18], BC 784-1 {13, IEC 7840 (18], and
1E{ 874.1 {181
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IS BT 1093
ANSFTRER Sad 8005 1’5, 1o Bdilen

16, Medivie Attechment Unit and Baseband Medivr Speoifications,
Tepe 1EBASE2

16,4 Soope

1611 Overview, This standard dedinos Sy fanetionnl; elecerital, and machanivsl chavameriative of the
Bludium f‘%éw(émmm i~?§).v ;Eé\b} amﬁ Me »wm.fiz' ssamxé am fza.* e ‘:ia %maﬁ ars m*wnmﬁ“ ;"s » wi«aiw«

APTLICATION D shpwEn lavems -

FRESENTATON ? } Lo LINK CORTROL
#
S > RBALY
SERSION j HEDIA ACCESS CONTROL]  SunlITE
- : iR ;
THRANGFORY £ BSICA BANABG st

DATA LK

PHYSIDAL

o e em}é ﬁwfi TACH AL

TR L
Pleyaical Layer Poridtioning Belationahip to the B0 Open Systems lteroraneoiion
{81 Roleranree Model

The parpese of the MAU & ko é}‘f’(!&«ﬁ;& & stwple, inexpensive, and fonble mesns of stlaching devives i
the lovsl aven notwerk medinm, This gxwgzﬁ«m% defines o monng of imoerporating the MAY Snction within
ihe ITE and belngisg the trank coavind cable divectly fo the DTE. Inforeonnection of DTE vnils is vasily
achineed by the use of ndustry standard coaxial {m%e,s-s s BN eannsctors.

This WAL and wmodi farvn s;*,ex::fiﬁmm i mimed f‘ztimm"i‘%? at sppiicotions where theve are a relstively
small number of deviess Iscated in a work sren Instaliation sad x@*%;i“"gt;mh;m gimplelty fu aohi ievad By
sheirpe of cabile and conmoctors ured An Ensspensive huplemenintion fs avhieved by eliminsting the MAU
snd Altachrmens Usi Forerdace (AULD 4 sepussts clanpotents and using W?.(i%_ﬂ}’ avaiiable intereonnettion
components,

- IEAE Medium ?&mﬁi‘imﬁiﬁ Vel {ncemally contalned within the dats terminal egnipment
(DR The MAL bay the Bllowing geneval characteristion

(1) Enshiesesupling the PLS fo the explivil basehand veaxial transmission system dofined (i this sae
 fien of {he standed,

(27 Bopperts mesenge trafilc uf o dude vabe of 10 megabite per second (b,

(3 Provides for driving up i 186 m (B00 1) coaxtal triai cable seguaent mt‘fm;;t'-a swpenion

1 Fermits the ITE to tred the MAD snd the medium iiself.
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(5} SBupporis ayvstem configurations using the CEMA/CD access mechanism defined in the 18O ([EER)

Local Avea Network Specification.

Supports a bus topolegy interconnection means.

{7y Supports low-eost capability by incorporating the MAU function within the physical bounds of the
DTE, thereby eliminating the need for a separate AUl connector and cable but containing the
remalning AU interface functionality

11.1.1.2 Hepeater Unit. The Bepeater Unit is uscd fo extend the physical system topology and pro-
vides {or coupling two or more coaxial trunk cable segments. Multiple Hepeater Units are permitied within
a single system to provide the maximum trunk cable connection path specified in 10.7. The repeater is not
& IVTE and therefore has slightly different attachment requirements.

10,12 Definitions, This section defines the specialized terminology apphecable ts MAUs and Repeater
Tinits.

Attachmeni Unit Interfaece (AUD. In a loeal area network, the interface between the Medium Attach-
ment Unit (MAL and the data terminal equipment within a data station.

bascband coaxial system. A systew whersby information is divectly encoded and impressed on the coax-
ial fransmission medivin, AL any point on the mediom only one Information signal at a time can be present
without disruption.

carrier sense. In a local area network, an onguing activity of & data station te detect whether or not
anether station is transmitiing.

NOTE: & colhimon presence signal ix provided by the PLS to the PMA sublayer fo wdicals that cos or more stations gre currently
trapsmitting on the trunk coasial eable

coaxial cable section. A single length of coaxial vable terminated ab each end with a BNC male connee-
tor. Cable gections are joiped to other cable sections via BNU plugfreceptacle barrel or Type T adapters.

coaxial cable segment, A length of coaxinl cabde made up from one or more eoaxial cable sections and
coaxial connectors, terminated at sach end in ts characteristic impedance.

collision. An unwanted condition that results from concurrent fransmisston on the physical medium.

collision presence. A signal provided by the PLS to the PMA sublayer {within the Data Link Laver; to
indicate that mulkiple stations are contending for access to the Iransmission medium.

Medinm Attachment Unit (MAL). In a loval area network, a device used in a data station to couple the
data terminal equipment (ITE) to the transmission medium.

Medivim Dependent Interface (MDI} The mechanical and slectrical interface hetween the trunk cable
medinom and the MAL,

Physical Medinm Attachment (PMA}Y The portion of the MATL! that contains the funetional cireuitry.

Physical Signaling Sublayer (PLS). The portion of the Physical Layer, contained within the IXE, that
provides the logieal and functional conpling between MALU and Data Link Layers.

repeater. A device used to extend the length, topoelogy, or interconnectivity of the physical medium bevond

that imposed by a single segment, up fo the maximum allowable endeto-end trunk transmission line
length. Hepeaters perform the basic actions of restoring signal amplitede, waveform, and timing applied o
normal data and collision siguals,

trunk eable. The trunk coaxial cable system,

MNOTE: Por additional definitions, see 5.1.2,
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10.1.2 Application Perspective: MAU and Medium Objectives, This section states the broad objec-
tives and assumpiions underlying the specifications defined throughout Section 10 of the standard,

10.1.3.1 Object

{1} Provide the physical means for communication between local netwerk Data Link entities.

NOTE: This specification covers a portion of the Physical Luyer as defined in the OS5 Reference Mods! and, in addition, the
physieal medium tseif, which 1 bevond the seope of the OS] Heference Model,

(2} Define a physical interface that can be implemented independently smsng different manufacturers
of hardware and achieves the intended level of compatibility when interconnected in a common local
network.,

(3} Provide a communication channel capable of high bandwidth and low bit ervor rate performance.
The resultant mean bil error rate, at the Physical Layer service interface, should be Jess than one
part in 107 (on the order of one part in 107 at the link level),

(4} Provide for ease of inatallation and service.

(5} Provide for high network availabiliby {ability of a station to gain access fo the medivm snd enable
the Data Link connection in a timely fashion).

{61 Enable low-cost implementations.

MOTEH: The figures and numersus texiual references throughout the section refer to terminclogy sssociated with the AUL
(Ehat is, DOy, D, €11 Sinee the normal embodiment of the Type 10BASEZ configuration does nut require 4o AUL arival esisi-
ence of the DO, DI, CF cireuit may not be required, Use of this terminslogy, however, s retauined throughout Section 10 for
purposes of clarity and consistency,

10.E.3.2 Compaitibility Considerations. All implementations of this baseband coaxial system shall
be compatible at the Medium Dependent Interface (MDI)

This standard provides one explicit trunk cable medium specification for the inferconnection of all MAU
devices. The medium itself, and the functional capability of the MAU, sre defined to provide the highest
possible level of compatibility among devices designed by different manufacturers. Designers are free to
implement circuitry within the MAU in an application-dependent manner provided the MDI specifications
are satisfied.

10.1.3.3 Relationship to PLS and AUL This section defines the Primary Physical Layer for the local
area network, a laver comprised of both the physical medium and the rudimentary circuitry necessary to
couple a station’s message path directly toffrom the medium. The complete Logical Physical Layer of the
local aren network resides within the DTE Therefore, a close relationship exists between this seetion and
Section 7. This section specifies the physical medium parameters, the PMA logical functions residing in the
MALU, and references the signal circuits assodated with the AUY as defined in Section 7,
The design of a MAL component requires the use of both this section and parts of the PLS and Al spee-
ifications contained in Section 7.

10.1.3.4 Mode of Operation. The MAU funclions as a divect connection between the baseband
mediwm and the DTE. Data from the DTE & output to the coaxial trunk medivm and all data on the coax-
izl trunk medium is inpud te the DTE.

10.2 References, References to such local or national standards that may be useful respurce material for
the reader are identified and located in the Annex at the end of this book.

10,3 MAU Functional Specifications. The MAU comiponent provides the means by which signals on the
three AU signal cireuits toffrom the DTE and their associated interlayver messages are coupled to the sin-
gle coaxial cable baseband signal line, To achisve this basic objective, the MAU component contains the fol-
Tlowing funictional capabilities to handle message fow between the DTE and the baseband medium:

(1) Transmit Function. The ability to transmit serial data bit streams on the baseband medium from
the Incal DTE entity te one or more remote DTE entities on the same network,

{Z) Receive Function. The ability to receive serial data bit streams over the baseband medium.

{37 Collision Presence Funciion. The ability to detect the presence of two or more stations’ concurrent
transmissions,
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(4} Jubber Functiom. The ability to automatically interrupt the Transmit Funchion and fnhibit an
abnormally long sutput data stream.

10.9.1 MAU Physical Layer Fusctional Reguirements

10801 Trensmit Funelion Requirements. At the start of & frame tansmission gn the coaxial
cable, no more than 2 bits (2 full bit telig) of nfermation may be recoived Srom the DO crourt and pof
transmitied onto the coasial medive, In addition, ¥ ik porsissible for the first bit sens e contais invalid
dats or Hindng; howsver, all secoensive bits of the frame shiall be reproduced. with iiv move than the sped-
fed woount of jitter. The 48k bt coll shall by vovviod frem the DO slgnnd Hae and trensmited onde the
soaxial trunk cable medium with the corvect tning snd sigoal levels, The steady-state propagation delay
betwesn the DO sireutt recetver input and the couxdal cuble output shall not exceed 142 bit coll. Thers shall
benn logical signal inversions between the beanch cahle DO eircult and Sie conxial trunk cable Hor exan
pha, & “high® logle Jovel fnws tothe MAU shall resull in the less segalive current fow value on the brunk
ovavial modism), A pesltive signal on the A signal lead of the DO cirewit shall result in 2 mere posibive velt.
age level on the frunk cosxial mediuom, Tt 8 assumed that the AUT shall provide sdequate profection
against neise. 1k is recanmanded that the designer provide an implemeniation s which s misinum
threshiold signal is required s satablish a cranssut bt stream.

The Transmit Funcion shall sulput a sigeal va the trunk coaxial medisan whose Ievds sad waveform
comply with 10.4.1.3.

It addition, whea the DO qreuit bas gone idle alter 8 frame is output, the MAU shsll then activate the
Collision Presence Fonction as gigse (v the trunk coaxial cable ag possible withoul introducing an extrane-
ous sigual on the trank canxial medivn The MAT shall initfate the Collision Prosence siale withm 0.6 us
to 1.6 = after the Gutput Idlesignal (Wait, Thner Jone in Fig 10-2) and shall maintsin an active Collizion
Pregonee state for o thne eguivalent o 10 25 it wlls,

sngble, trteee
s, gty

e ooliion)
@ SaE 1 Cotlond

outpul. idis

B0C TEST WA

wart walk, Gree
dleahie. drver

SOE (¥ Coligian]
issl, timer_ done {1 vo.ookor] -
: wait_timer_dens

"TEX2

. S uer T T
& gleahie, driver = diable.. fiver

% sgE SOF {# Soflslon)
wtort fentHmer

e eu!

PLHOT w wenepmdiviorm! Sransiiiond
{Wai Timer Done iy apecified iy J03LL

Wige 102
BEAL Interfnce Funotion
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10.3.1.2 Receive Function Reguirements. The signal from the coavial trunk cable shall be ac cou-
pled before reaching the recelve DI cireuit. The Receive Function shall putput a signal onto the T civeuit
that complies with the specification for drivers in MAUs (7.5,

At the start of a frame reception from the coaxial cable, no woere than 5 bits (5 full bit cells) of inforsea-
tion may he received from the coaxial cable and not bransmitted ontoe the receive DT cireuit. In addition, it
is permissible for the fivst bit sent over the receive circuit to contain invalid data or timing; however, all
sueccessive bits of the frame shall reproduce the incoming signal with no more than the amount of jitter
specified below. This implies that the 7th bit cell presents valid dats to the PLS. The steady-stave propaga-
tion delay belween the coaxial cable and the reeeive TH eircuit output shall nal exeeed 12 bt eell There
are no logical signal inversions between the coaxial (frunk) cable and the MAL receive cireuit

A MAU mesting this specification shall exhibit edgs jitter into the DI pair when terminated in the appro-
priate test load specified in 7.4.1.1, of ne more than 7.0 ns in either direction when it is installed on the dis.
tant end of all lengths up to 185 m (B0OO 1t} of the cable specified in 10.5.1.1 through 10.5.2.1.5 terminated
at both ends with terminaters meeting the impadance requirements of 10.6.2.1 and dviven at one end with
pseudorandom Manchester encoded binary data from a data generator that exhibits no nwore than 1.0 ns of
adge jitter in either direction on half' bit cells of exactly 1/2 BT and whose sutput meels the specifications of
10.4. 1.3 except that the rise time of the signal shall be 30 ns + 0, - 2 ns. The combination of ¢oaxial cable
and MAU receiver introduce no more than 8 ng of édge jitter into the system.

The local Transmit and Heceive Functions shall operate simultancously while connected to the mediung.

19.3.L.3 Collision Presence Funetion Requirements. The signal presented to the Cl eirenit in the
abzence of a ecollision shall be the IDL signal.

The signal presented to the CI eircuit during the presence of a collizion shall be the CS0 signals encaded
as specified in 7.3.1.2. This signal shall be presented (o the CI circuit no move than 9 bit times after the sig
nal (that is, de average) on the coaxial cable at the MAU equals or exceads that produced by two (or more)
MAL outputs transmitting concurrently under the cendition thal the MAL detecting collision presence
transmitting. Under no conditions shall the Collision Presence Function generate an ouiput when only one
MAU iz transmitting. & MAU, while not transmitting, may detect the presence of two ather MATTS feans
miftiing and shall detect the presence of more than twe other MAUs fransmitting. Table 10-1 summarizes
the allowable conditions wnder which collisions shall be detected.

The collision presence functien may, in some implementations, be able {o sense an abaormal {fer exam
ple, open) medivm.

The use of MAUs in repeaters requires additional considerations; see 10415

Table 19-1
Generation of Collision Presence Signal

MaU Mumhers of Transmirters
'){"rms_miiting <@ =3 w3
Mot Transmitting N Y Y
N Way ¥
il = will generate SGE messape
N = will not geoerate SQE message

May = may generaie BQE massape
4 =] =

10.3.1.4 Jabber Functional Reguoirements, The MAU sghall contain the capability as defined in
Fig 10-3 to interrupt a transmission from a DO circuit that exceeds a time duration determined by the
MALUL This time duration shall not be lesy than 20 mas nor more than 150 ms. If the frame betng transmit-
ted continues longer than the specified time duration, the MAU shall inhibit transmission and assume its
noi-fransmitting state on the coaxial eable.

When the Transmit Punetion has been positively disabled, the MAU shall then activate the Collision
Presence Functlon without introducing an extrancous signal on the trunk ceaxial medium. A MAU may
reset the Jabber and Collision Presence Funetions on power reset once the error condition has been
cleared. Alternately, a MAU may reset these functions automatically alter a period of 0.5 5 £ 50%.
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160.8.8 MAL Dnterface ¥

G820 IVIE to MAU Messagos. The following mossages can be sent by the IR Phydes! Layes
(P Bebleverd Entities to the MAL Entities:
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10.8.2.2 MAU to DR Messages. The following messages can be sent by the MAL Physical Layer
Fntitles to the DTE Physies] Laver Bntifies:

Measage Crvouit Bipmul Meaning

inpit oy ¢, one” Inpu information

inpns felle D1 IDL No information to be fonud
mou _cuaifable 441 IDL MAU is available for oubput
BOE A3 {84 Error delected hy MAT

"It e sepumed that ue retining of (hese cockod dain sigoels okes o withis pho BLALL

10.8.2,2.1 input Message, The MAU rends an input message to the DTE Physical Layer when the
MAL has a bit of dats o send to the DTE. The physical realization of the lnput message s a TN or DI
sent by the MAU te the IXTE on the Daty In eireuit, The MAU sends CDC H'the lnput bivisa zera or CD1 I
the nput bit is 8 one. No vetiming of the CD1 or CDH signals takes place within the MAT,

HLE.2.8.2 fmperf idle Mensage. The MATU sendw an inpus_sdle mensage to the DTE Physical Layor
when the MALU doss net have data to sond o the DTE. The phesical renlization of {ne inpof sdis muotrage
i the IDL signal sent by the MAL % the DTE on the Doda o cirenit,

10.3,2.8.3 mowu_aveilnble Message, The MAU sends the man_availuble: mansage to the DTE Phys-
ieal Layer when the MAL s availoble for vutpat. The man aeeiiadle mossage is slwsys seat by a MALS
that is abways prepared to cutput data unkess the SGE message should be sent mstoad. Such & MAU does
oot e e mae_reguest to prapars iteell fur data ontpat, The phiysieal réalization of the o aveiabie
moresage ©s an IDL signsl sent by the MAL 1o the DTE on the Contvel In eivenit.

08254 signel_guality_ervor (BQE} Message. The SQE message shall be inplemented in the
following fashion

{1} The SUE message shall nat be sent by the MAL IF no or only ane MAY e tranemittng on the frank
coaxial medium.

2} If more than {wo remote MALs are transmitting on the trunk coaxial medivm, but the MAU von-
nected to the lecal DTE is not tramsmiiting, then the leea! MAU shall send the SQF measage. In
overy insianece when more than one MAU i transmilting on the conxisl madium, the MAYU shall
make the bost determination possible. It is accapiable for the MAU to fail 1o send the SQE messaye
whaen It is unable ta sonclusively detormine that more than one MAL s rsnmniiting.

{3y When the loral MAY is fransmilting on the trank coavial medium, ail oseurrences of one or more
additinne] MAs transmitting shall cause the SUQE % be sent by the local AL bs it= DTE.

(4} When the MAU has coraploted ench autput framme it shall perfores an SQE test seguence. Note that
MaAlls sssoviated with repoators shall not gonerate the SQE test sequonce.

(5 Whon the MAL bas (ohibdied the Trassmit Flodlon, it ghall send the BQE message io accordance
wibl the Jahber Function reguirements of 10.9.1.4 and Fig 103,

The' ";h!l*“‘ mesage el bo nssorbod Jess than 8 bitcells after the aoourrenicé of the multiplo-fransiasiv
eondition i preent b fhe Medium E}Pneandﬁﬁt Testorface (MDI) and shall no Jouger be saserted mﬂnh
30 nit cells after the indieation of niuibiple ranmmissions conses 10 be prosent a2 the BIDY. 1t 2 ta be noted
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iht an saiended deley inothe remoessl of the SQE woeskape may sdversely affess the agcess methad
performancs,

The physical realizetion of the SQE mossags fe the 080 signal sent by the MAU o the DTE physieal lap-
praon the Control In crouib
NAFEER Fhe MAL b vsnbrad do it the BUE st the supopdnte Hines whenveer e MAU {s powesdd and ol fust when Se 08
sheeical aver v previding dabe suboab

HLEH MAL State Diagrams, The state disgrams, P 102 and 10-3, depict the full set of allowed
KA sinte funstions relaiive do the sapteol clroulls of the PR MAU berfhes for BLAU s without conditian

g revuirements. Montages used in these stale dagrarms are explained below:

suable driver Activates the path enployed during sorma! spveation to esose the MAU transmitier (o
irmpross dals onte the trank cepxinl madinm,

Impress data onte the trunk coaxial medium,

no eollision. Spnitles thet the condition of multiple trapsmitters simulianecudly aetive on the trunk
wonsiad medivmn does pot exist,

colligion Sipnifios that the eondision of muttiple trangmitters stcitaneonsty ackive an the runk coaxial
raadiur doos owist,

frane fimen Meunurey the thne the AU ransmite on the bruoduconxial cable.
souh tmier Mensures the longhh of the SO Test
unjsb_timer. Meagurey the amount of Hine the MAU baa been in Jab mede,

wadt, shever. Mensures the time butwsen output il and the slar of the SOQE Tast,

104 MAT Madium Flectrienl Charscterisiios

1048 MAU-bo-Coaxial Cable Intexface. The fallowing subsestions describo the inderince bebwoen the
ALY aod the cosxial cabile, Nepalive current s defined as gureent {ndo the MAL (ent of he venter cmiug
tor of Hie eablel,

Ll Dopul Bmpedance. The shuni copagiiance presented fe the donsial calble by the MAU g
euitry {not Incloding dhe enny of albachunent to the comxial cblodis feenmimonded o be net groater than
& pF The maynitude of the reflection from » MAU plus the cable comnection specified o 1889 shall vot bo
more then that produned by an § pF capacitance whes measured by beth 2 5 nr rize Bme and 25 ns £l
Hme waveform. The resbdaues presealed lo the conxial cabile shall bo groaler than 100 k2,

These conditions shall be met in bolly the power-aff and poweram, nebiransmiiiing wiafes.

10412 Blas Curvent. The MAU st deaw (rom the cable) batwean 42 A and - 25 gA in the pawer
T and the powerur, nelfranvmiiting sateg.

4 LE Comnixl Cable Sipnabog Levels, The sigaal oo ¢he soaxial cable dus 10 5 single MAL as
mensured at the MAaUl trsnositter outoul i cnmpated of an gt camponent gmi 0 affsel compotent.
Erpressod in berme of eurpvent imuedistely adizeent to the MAU connoction (ust prior lo splitting the gus
sent flow in esch direction), e signal hos we offkel component (average de currest Tocluding the effects of
Hming Sstortion) of o~ 57 smllmin & - 45 ind rpax and an se component fam £ 28 md upis the sifest
valng.

Tha eurvent deive Bedd shadl o et even i the prosencs of sae othor MAT tranamitter. The MAU shall
b capabls of genarating at Iewt 20V of sversge §¢ lovel on the conxinl cable dn the fasente of fwi ov
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A NE e 5&‘&. z?iisf? 1".‘ zehs irtion

CHIMEARES
- 260 ;i'fi

mare viher MADS ransittiog concovrently, The MAY shadl in additlon, sink ne mers than %
109 whes the MAU b brosmitting

whan the Yoltage on the center aonductor of tha eable drapsio ~
o4 of the transmithed sacrent sad

The seteal cazvent menstred ot o glven polut on the cable dz » funetion
the cable foss de the point of pressurement. Negabive current i defined as current ent of the canter ondop.
tor of the cable fude the MAUL The 10 80% vise/fall thres shall be 858 5us ot 10 MW, The rise aad mﬁ
tinses saaalt mmmh within 2 as. Flpure 164 shows bvplesl «m*ﬁn%mg prasent on the cabls. Harmaenic cow

co L ik SE.

tent penerated from the 10 MFz fandamental periodic input shail mest $he Sollowing reguirements:

Seeond and Third Harmanies; AL loast 20 AR below fundamanisl
Faurth and Fiith Havemowlos At Teast 30 4B below fondarmendsl
Sixtk and Seventh Havmesies: At least 40 48 bulow Fundameaial
All Figher Harmonics: A¢ lsast 50 45 below fundamanial

TOTE Fvan havreonics nve Dyploally auch lowe

~SE A

B R
w0 A,

Fig 104
Driver Unvrent Stpeal Lovels

The sbave spevificalions soncerdng harmeanics ennned be antisfied vy u BUATe Wave with o singleansls
fter nor can thoy be sotiafied by an cuipus wavelors generador ompleying Keosr menpe withowd addi
tonal w&wnm_;;ﬁﬁg The signals, s gonorated om B oneodey within FLE, shall appoar o the o eonxinl

eabie withaut 2ay inversiong e ¥ ig 1Sk

-

135
=0

T T AN 0 R

NOTE: (1) Vnlagan ghven e soesionl, Ty s singhs Doansemitier,
{20 Bk whona 3s 08 Vs m:ﬁm i i%'b&iiﬂ vl
83 Vehages ave mesnved oy berminated soindel coble adiatont t trensediting MALH
{4} Maxchsuter ooding.
_ Fig a .
Cuosodal Truok Coble Sigesl Waveloom
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10404 Transedi Output Levels Svmmetry, Slgasds revedved fom the D0 oreul sust be i
mitted onto the cosxial eable with the charscteristios speeified in 20.4.1.3, Since the ceaxial cable provssds
inbws direcbions Hom the MALL the curvent ints the MAU is nominally bulce the corment measured om the
coaxial ealde,

The ouiput sigeal of a MAU meeting this ﬁpzmmm shall axhibit edge fitter of no more than 9.8 ne indo
& 95 S5 4 15 vesistor substifuted % the conaschion o the songial calde when the DO drecih inte the MAYU
i driven wiih pesudorssdom Manchester encadod binary data from a dals genenutor that axbibits no
siore than 6.5 ne of sdpe jifer on half bit eells of exactly U2 BT, whose ouiput meets the suecifeations of
T41L1 shvough Y415 The above specified component shall nobintoaduce mire thau & ny of edge ier inte
the gyatem, '

The MAT shall neb transmita negutive goiny edge affer cossation of the O oufprat data siream ur befure
the firet valid adee of the nest fame

16415 Collision Detept Thrasholds. For roceive made collisien detestion the MAU shall have i
celbision detoction threshold 30t (o the vangs ~1404 mV and 1551 ;¥ These Heils tuke aceount of up &
8% colHsivn detect filtor inupulse rosponse. I & spesific fiter Implemeatation has a higher vaios of impulss
resnonse, the lower {hreshold lmut of -1404 wV is required ts be replaced by 1300 mV¥ % {1 + impulse
respen esl.

Hecolve mode collision detsetion indiestes that 4 noslransiaitting MAU bas the capabilily @ detect colli-
sions when twe or more MAD:s are bransniBing simulianeensly.

Mats eluded with repeater sels sve vequized to aplement roovive mude sl Bsion detection.

When receive wode coliision defection is not buplemenied, thewpper Bmi of ~1881 mV may be relased
to-ITEZ mY

BOTE: The sbyen resbold limite axe measvrsd ol dhevonniel oadls oonter corsdnctor with respect to the shiield at fha BLAL conmne.
tor. The MAU éng,m.g pned falke inte aooouns sivosit affty, Do Sepeanny ndder (ler aaiinle, BO H, 90, wnd § ‘%i‘m:s rippie w
the Hiter putpnt in delerwining the setnal wmtrenal Skl value and He bolerase,

1042 MAY Blostrion! Charactesistios

1423 Blestrioal Tsolation. The MAL must provide solution between the DTE Physenl Laver cir
cufts mnd the coaxial drunk cable. Thedselation impedancs messured botweon nay wodeclor in the DTE
Fhyuiend Layer sireadiry and either the center conductor v shicld of the conxial cable shall be greater than
255 k2 pf 850 He, 80 He In addithn, the bolstion mmpedance bebween the DIE gvound and the eeaxisl
cable shdeld shill be fess than 185G between § Mz and 30 MHz. The Islation weans provided shall with-

shand H30 Y s, rms for ane minuie.

. 18422 Power Conswmpiien. The vurrent drawn by ihe MAL shall not exceed 0.5 A i powered by
the AU souzee. The AL shall be capable of speraling frem ol permissible voltage soarses s supplisd by
the DTE threugh the mw&mme of oll poraiseihle AT cables. The WAL shall nod disrupt the trank cenxdal
medive should the DTE power sownee Bl below the winimuns spevational Jovel under shoormal MAU
Toad conditions.

o TEh MAT shall be inbeled externally b enBly the mesimun value of curvend reguived by the devies,
This requiremsent anly upplies to MAUs that are exbornad to DTRs.

13428 Hellability The MAU shall be degipned to provide an MTBF of ot leash 100 608 hours of cone
tinweus operstion withoel cousing communieation faflore mmong other stations sttached {o fhe jocal neg.
work medine, Component fallures within the MAU electronion should not impede the eonnvnmdeating
smong othor MALS on the conxlal cable. Connoctors and other passive sompanants sumprising the meung
+f connecting the MAU o the conzwl cable shall be desijmod to mindmize tho probability of total petwork
Tnilnee

¥ should Be noted that o fault condition that canses & MAL W draw I excess of Yo Sem the cosxisl
cablo may cause sommmunioniion fofure amony sther siations,

74
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10.4.9 MAU-DTE BElectrical Characteristics. If the AUI is exposed, the clectrical characieristics for
the driver and recelver components connected between the DTE Physical Layer cirenitry and the MAU
shall be identical with those as specified In Section 7 of this standard.

1.5 Characteristics of Coaxial Cable System. The trunk cable is of constapt impedance, coaxial con-
struction. Tt is terminated at ench of the two ends by a terminator (see 10.8.2), and provides the Lransmis-
sion path for connection of MAU devices, Joaxial cable connectors are used to make the connection from
the rable to the terminators and betwesn cable sections, The eable has varivus electrical and mochanicsl
regquirements that shall be met to ensure proper operation.

10.5.1 Coaxial Cable Eleetrical Parametiers, The parameters specified in 1051 are met by cable
fypes RG 88 A/U or RG 58 O/

105,11 Characieristic Impedance, The average characteristic cable impedance shall be 50 % 2 (3
Periodic variations in impedance along a single plece of cable may de up to £3% O sivuseidal, contered
around the average value, with a peried of less than 2 m.

160.5.1.2 Attenuation. The aitenustion of a 185 oy (800 (1) cable segment shall not exceed 85 dB mea-
sured at 10 MHz, or 8.0 dB measured at 5 Mz,

HLE.LSE Velocily of Propagation. The mindmum requived velocity of propagation is 0.65 ¢
10.5.1.4 BEdge Jitter; Entive Segmeont without DTEs Attached. A couxial cable segment meeting

when 185 m (600 ) of the cable is terminated at both ends with terminators mecting the impedance
requirements of 10.6.2.1 and is driven at one end with peeudorandom Manchester encoded binary dala
from a data generator that exhibits no more than 1.6 ns of edgs fitter in either direction on half bit cells of
exacily ¥ BT and whose sutput meets the specifications of 104,13, except that the rise time of the signal
must be 30 ns + 0, - 2 ng, and no offset component in the sutput carrent is required. This test shall be cone
ducted in a noise-free environment. The above specified compenent Iz not fo introduce more than 7 ns of
edge jitter into the system.

141.5.0.5 Transfer Impedance. The eoaxial cable mediom shall provide sufficient shielding capability
to minimize ibs susceptibility to external noise and also te mindmize the generation of interference by the
medium and related signals, While the cable construction is not mandated, it 18 necessary fo indicate a
measure of performance sxpecied {rom the cable component. A cable’s EMC performance 15 determined, to
a large extent, by the transfer impedance value of the cable.
The transfer impedance of the cable shall not excead the values shown in Fig 10-8 as a function of {re-
GUEngy.

10.5.31.6 Cable DC Loop Hesistanes, The sum of the center conduckor resistance plug the shield
resigtance measured at 20 °C shall not exceed 50 m{¥m.

141.5.2 Coaxial Cable Physival Parameters
10.5.2.1 Mechanical Reguivements. The cable used should be suitable for rouling in various envie
rominenis, including bul not limited to, dropped ceilings, raised floors, and cable troughs as well as
throughout apen Baor space. The jacket shall provide insulation between the cable sheath and any building
stepotural metal, Also, the cable shall be capable of asepting coaxial cable connectors, deseribed in 106,
The cable shall conform o the following requiremenis.
10.5.2.1.1 Genersl Construction
{1} The coaxial cable shall consist of a center conductor, diclectric, shield system, and overall insulating

jarket,
{2} The coaxind eable shall be suffictently flexible to support 8 hend radius of & am,

1758
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Fig 104

Bisximum Ceasind Cable Transfer Tnpedanee

108212 Center Conductor, The conter eondusior shall be stranded, tHoned copper with an over
adl diarmetor of €88 pae b 80085 nom.

188008 Melectrie Walevial The dislectele may be of sny bype, provided that the conditlons of
105,12 and 108,18 are met however, o solid diclesiric s prefermed.

10.52.1.4 Shiclding Syntem. The shislding svatemt may contsin both braid snd Sl elements suffic
dlentto meot the trapder bupedancsof 3.5.1.8 and the EM specfivntions of 1082
T tnside dizmetor of the shicl@ng svstem shall bo 285 mun & 0015 nowg
Fhe shiekling sysien shall be previer than 58% coversge, The swe of taned copper braid i redom:
mended fo mevt the contact resistance and shielding requirements.

105208 Overall Jacket

{3F Any onm of geveral Jacket imateriale shall be used provided the specifications of 30.5.1 snd X052 e
il S
@2 Bither of two jacket dimensions may be wsed for the twoe broad classes of muterials provided the
specification of 182,11 are mel
(a} Polyvinyt chioride (or cxample, PYCE or squivalont Baving wn 0D o7 4.9 mm 2 0.8 mm.
s Floorapslymer oy sxample, VEE BOTEE! eroguivelont baving s 0D of 48 mm 29,8 s,
The cable shall moet applisable Samraddiily and smoks oriterin o meet the loeal and nslional sodes
$he fnstailed earironment (ee 10880

Didferent typee of ¢ablo sections (for exsmple, polyviny chloride and Susropalymer dicloctricl may be
interconnected, while meeting the sectioning vequiroments o 10725
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YA AT AIATIEEE Dol 852.3. LEBS Balition
10.5.2.2 Jacket Marking. 1t is recommended that the cable jacket be marked with manufacturer and
type at a nominal frequency of at least once per meter alang the cable

10.5.3 Total Segment DC Loop Resistance. The sum of the center conductor, connectors, and shield
rezistance ghall not exceed 10 Q total per segment, Each in-line connector pair or MAU ghall contribute no
more than 10 mil

As a trunk coaxial cable segment consists of several cable sections, all connectors and internal resistance
of the shield and center eonductor shall be included in the loup resistance measurement,

14,6 Coaxial Trank Cable Connectors. The trank coaxial medium requires termination and iz parti-
Linned into seetions. Devices {o be attached to the medium require 8 means of connection to the medium,
This means is provided by a BNC “T* adapter, as shown in Fig 10-7.

SINGLE MOULDING
SNAP CLOSE BODY

FLYING COVER TO INSULATE
MALE T CONNECTOR WHEN
WMTHORAWH FROM DTE

INSULATING COVER

{Tutorial only and not part of the standard)

Fig 107

Examples of Insulated Connector Cover

The BNC connectors shall be of the 50 { constant impedance type. High-quality versions of these connec-
tors (per IEC 169-8 [4]) are recommended in order to meet de loop resistance and reliability considerations,
All of the coaxial connectars ghall follow the requirements as defined in 10.8.3,
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1061 Indine Cosxisl Extension Conneotor, All comial cubles shall be terminsted with BNU slog
gonnectors. A means shall be provided to ensuve that the connector shell (whith connedts fs the cable
shenth) does not make contact with any bullding metal (st ground potential} or other wndntended condus
tor,

An inzalating sleeve o oot slipped over the connector atinstallation e is suituble.

Eeline coanial extensions shall be made with BNG recoptacietoreseptatie commpctors joined together fo
form one “barrel " An insulating sleeve or boot shall alss be provided with each harvel agsembly

82 Coaxiat Cabie Termingtor

1621 Conxial cable terminatony ars used 8 provide o tertslsation Mapedance for the eabls squal in
value {0 its characteristic impedance, theechy minimizing reflection from the ends of the cables. Terming.
tors ahall be padayed within g male or female connmetar. The ermination impedancs shall be 30 G 1 1%
mensured from 0-20 MMy, with fhe megnitude of the phase angle of the bupedance not b excoed 5% The
ferminator power rating shall be 0.8 W or grostor A meany of nsulation shull be pravided with essh tovmi.
sakoy,

1083 MAUte-Convial Cuble Conpection. & BNC P !I;x%ng, repepincie, slug) sdeptor provides o
means of atbsching 8 MAU 1o the ceaxial cnble. The connection shell not disturd the bransmission line
churacteristios of the sable significrntly: © shall present & low shont sapacitance, and therafire & gxegi;g,i
by short atub lenpth, This s facilidated by the MAY being lossted as close fo 1 cable connestion as ?wﬂl«
e the MALS and connector ave normally considersd to be one assembly. Long (reater than 4 o}
eomnections Between the conslal eable and the tnpud of the MAU lsopardize this obfective.

{Owersll system performuance is dependant largely on the MAU to-onaxial cable conneetian boing of low
shunt capatitance.

The dewigs of the connection shall meet the clectrizal vequizements contined in 18.4.1.1 and the reliabil-
ity specified in 14,25, The use of BNC “T° adaplers and connectors satinfles these requivements
Figure 167 showa 2 MAU-to-eoaxial ealle attachment.

mesns shall be provided to ensore thet the connector smsembly (that s, BNG “T° plis male connsctors)
does nob minke contact with any Mﬁ;tmgﬁ metalwork ot ground potential) or any other naintended condug.
wrr. An fusulading cover should thessfre be apolivd affer connection. & posslble design is depicted in
Fig H7, The insolating vover should have these dharmoteriation

{1} 3 should guard against sccidents! grounding of the conmerior assembly,

{7} H should allow ease of sltachment gaud detachment of an sasemdled “T™ coninector Lo the MAL with.
out necesnitsting the resnovel of section cable ropnectars (that is, sepment Infegeity i madntained)

(3F Hshould be u simple moulding that atfaches Semly to o connectpr assobly.

1Y Bywten Considerations

T Trapammission System Model Cartain p&xwim% lonits have boen placed on the physical trang-
wiission system. These revolve mostly avound madmusn cable lengihs for maximum prﬁgmgmmm times}, a8
ihese can affvel oritionl time valoss for the CSMAMT acvess methnd. Thess maxims, in terms of propags-
ton thmes, were dervived from the phesical configurstion model desoribed here The mazbrus confpusa-
fion is s follows:

€8 A trunkocoaxisl cable, terminated in it charactasistic bnpadance &0 each and, consbilubes s conxisl
‘wagment. & ocoaxial segment may vontain & maximam of 185 m (600 1) of conxdal cable and & pad
moem of 30 MAUs. The propagation velodty of the enmial cable is assamod to be 6.65 ¢ minimum ¢
=3 % 10% ma), The maximum end-4o-and propamation delay fhr & evanial goginent is S5 na.

(2) Repeater sets ars required for ssgment infersmpection. Repeater sets sscupy MAU positions on
soaxial segments and count toward fhe maximam number of MAUS on o cosxial segrmont. Repoaier
sets may be Jooated anywhere on & oeexial segment,

(3 The muximurre frensmission path permitied betwoen sny twe MAUs is lmited by the nunmber of
repenter sets that sun be conneind in sevies (thad is, foury. The maximom nunber of segments con-
nectod in series ks therefore five (Fig 10-8), which shall consist of 5o mers than three tapped eonxizt
segments; the romuindyr shall be Bnk sepmends as defined in 86,1

e
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167,22 MAU Placement. MAU somponents and their azociated connections e Dwe cable canse mig
nal reflections due fo their noninfinite bridging impedance. While this lmpedance must be implementad as
specified in 10.8, the placement of MAUs alang the waxial cable must also be conirolied & ensure thut
refiections from e MATU do net sccumulate fo a significant degree.

Uoaxial cable soctians as specified in 10.7.2.1 shall be vsed to cannect MAUS. This zuarantees & mini-
mum spacing between MAUzaf05m.
The totel number of MAUs on 3 cgble segment shall not exwed 30.

10723 Teunk Cable Systoms Bavthing, The ﬂzie-id condutor of each coaxinl cable segment way
maske clectrical contact with au sffective enrth refavence™ at ane potut and shall oot make alectrivsl cone
inct with earth slseswhers on such shjoets as bullding struetural metsl, doeting, piﬂmhmg fxxit;re", ar other
wninterded condustor, Inswlaters shauld bo vsed to vever nuy coaxial corneebirs vasd to join cuble sections
and texminaters, to ensure that this veguivement is mel. A sloeve ar hant attacked ot stallaiion bune is
ascoptable. (See 10.6.325

10.2.24 Static Discharge Path, Astatic dischmrge path shall be provided, The shisld of the trunk
coaxial cable is reguired to be conuentod to cach ITE varth (within the DTE) vie a 1 MO, 0.985 W resistor
that has a voltage rating of at least 750 Vde

10.7.2.5 Installation Envirenment. This specification is inteaded for notwarks in use within g singls
imiitﬁug and within sn ares served by a single low-voltage power distributlon sysiem, Applisations reqguir-
g interplant conpections vis external {ouldesrs) meany may require spedisl considersiions. Repeaters
and neacendecting TRL comptnonts may provide the means to satisly these isolation requirements,

MIYTE: The reader Ls ndvisod that devicss dbaild not be operated as dignideantiy difforent frame polesi:ais The I0BANET connoclioy
Systam may 1ok ba capxble of haxiliog exspunive varik corrmip,

168 Environmental Specifiegtions

1041 Sefety Reguivernente. The desipnor should consult relovant Jocal and bational safety roguls
tions (o aswre cewpiiines with the appropriste standarde {for wsnmple, see Appendin A for reference
matarial), '

108,10 Instatlantkoms, I the trunk Gangi ind cable Is to be instalied fn clase proximity o alectrion] power
vables, then insteflation practice secording 0 foesl and retiounl code shall be follnwad (ace Anpox for
resoures materiall,

10808 Bardbiing, Where sartiiog is mandated by lenlly or nationally prescribed codes of pravtice,
the shield of the frunk eouxial eable vhall be oflvctively eart hed at only ono point sloug the lenpth of the
cable. EBectively sarthed menns permenently connected o earth through oo earth conpection of suffi.
mently low impedunce and having sufficient smparity to prevent the building up of veltages thal may
resulf in undue harard to connectod sguipment or b persons,

1482 Eleciromeagnetic Eavironment

19841 Suoseeptibility Levels. Scurces of mterference from the environment include slsctromng-
netic fields, electrostatic discharge, transient voltages hetween earth connections, ele.
Saveral spurdes of interference will contribate to voltage buildup between the conxini zable and the earth
sonnection of 3 DTE.

The physical channg] hardware shall meet s spocifications when eperating in either of the follpwing
conditions:

(1) Ambient plane wave field of 1 Vi from 10 WElz through { GHz.
NOVTE: Lovels tyyiadly w1 b feni hroeduast abations,

A AN A

o loval vr netional regulatony frpudance o thee mattem snd rednencs A%
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aefernnen seurve valtage of 18,10 V peak 10 BI¥ sine wave with & 50 £ sowros redstance apphied
mmmmmw the DTE ground ceanection.

16.8.9.2 BEmission Levels. The physical MALU and trunk cable system shall tomply with loeal and

mational regulations (yer Avnex e rensuroe muteristl

1688 Regulatory Requirements, The MAU aad medium should consider [RC 433 in addition to local
and national regulations. See veferences B! and [A12],

18
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ii. Broadband Mediom Attachment Unit and Broadband
Medium Specifications, Type 10BROADSS

LI Seops

WLEL Overview. This seciion defines the functional, electrical, and wechanical characteristios of the
Broadband Mediuvm Attachment Unit (MAD) and the specific single- and dual-enble broadbang media for
use with laeal ares nebworks, The headend frequensy translator for single-cable broadhand systems 18 alse
defined. The relationsbip of this specifeation to all of the TEEE Local Ares Netwerk mzmxfﬁrﬁsg {EBE 802)
is phownoin Fig 111 Rp_;s%%em ay defined in Section § are not relevant for 10BROADSS,

vy LAYERS
APPLICATION " HIGHER LAYERS
FRESENTATION oAk | CONT)
H { § LOGICAL LINK CONTROL
; ¢
Ly MAG
SESSION ) |vEvmaccesScontRoL] b0t b o
——— ’ LS il
TRANSPORT ;7] PevsicAL SoNALING
7 i
. 2 Gl
NETWORK P : :
& x Wﬂm‘ ALH
’ : ; :
DAY Litsk # :
o
BHYSICAL
Al » ATTAGHMENT UNIT INTERFACE
WAL« MEDIU ATTACHMENT UNIT
MOU = MEDIUM DEPENDENT INTEREACE
PMA = PHYSICAL MEDIUM ATTAGHMENT
Fig 111
Physical Layer Partitioning, Relationship to the 18O Open Systems Intertonnection
{81 Reference Model

The purpose of the MAL is to provide & means of attaching devices to & breadband local network
medium. The medinm comprises CATV-type cable, taps, connectors, and amplifiers. A ceaxial broadband
system permits the assignment of different frequency bands to multiple applications. For example, a band
in the spectrum ean be utilized by lecal area networks while sther bands are used by point-to-poing or mul-
tidrap links, television, or audia signals,

The physical tap is s passive directional deviee such that the MAU transmission is dirscted toward the
headend location {reverse direction). On & single-cable system the transmission from the MAU ig at  car
rior frequency £ A froguency translater {or remodulator) located at the headend up-converts ta a carrier
fraquency 2, which 32 sent in the forward divection to the taps (receiver inputs). Un e dual-cable system
the transmit and receive carrier froquencies are identical (hoth £1) and the MAY conpects to the medium
vin two taps, ons on the reveive cable aitd the other on the transiit cable. The trensmit and regeive cables
are tannectod to cach oiher at the headend location, Figure 11-3 shows breadbans slagle- and duslcable
aAyatoms.
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Fig 112
Broadband Cable Systems

The broadband MAU aporaices by aceepting dats from the attached Data Termination Eguipment (DTE
and transmithog & modulated vadio froquency (RF) dats signal in & dats band s ihe broadband waxm{
cuble systom. All MAUs sitached o the eable xyatem receive and demodulate this RF signal and resover
the DTE data. The breadband MAU emulates a busehand MAU oxvept for delay bebween tranemission and
reveption, which is inherent in the broadband wable system.

A transemitiing MAL Ingicallv compares the beginning of the received duta with the dota transmitted.
Any differance betwesn them, which may be due to errors caused by cclliding transnissions, or reception of
an earfier trangmission from another BALL ar a bit errar on the channel, is intermreted 38 » velligion,

When a collision i reengaized, the MAL slops iranamission in the data hand and beging tzawit\si!m :si"
an RF eollition enforeoment {CE) signal in a sepmrate CE band adincent to the data band. The CF signa)
detacked by all MAUs and nforms thens that s colllsten has oscuered. Al MALS signal to their m:h.mheri
Maitinm Aecess Contrellors {(MAUS) the provence of the sollizion. The freusmifting MaCs then begin the
eodlision handling rrocoas,

Clallision enforcement fx ceessgary hovause RIT duba signaly from difforent MATIS onthe brosdband eable
Hpatom uay be reooived al different power levals, During v wlifslon batwesn BEF data slgnaly ai different

184

Page 182


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


o ERONTE BROS.S . 1083
RS ANSHTERE S 80208, 1593 Bditin

fevels, the MAU with the higher recaived power lovel oy souv wowrrong in the delocted dats steonm, Hewe
wver, he MAL with w lower BE signal will ses o difference belwesn transmittod and secelvid date; s
BLALY dramemits the OF gignal o Toros revogniiion of the eollision by all trdnemditing MATS,

133 Delinitions
Antachment Unit Interface (AUTL In e iseal sres network, the foteriies between the madivm attache
romnh v and the DTE within o data stativs. Noio that ?i;&_-&‘%’:ﬂ' sreied entodad signals and provides for
drapley data traneamission,

Bisery Phaae Shitt Reytog Bisery PEE or BEPSEL A frm of medulntion o whish bingey data are
sransmitted by changing the sarvier phasse by 188 dagres.

Broadband LAN. & Locs! Aren Nebwork in which information Is tessmitiod oo eodalated carviors,
allowing eoexistoncs of multiple simuliansous servives on a single physical medium by froguency division
saltiplering.
CATVType Broadband Medium,. A breadband system comprising conxial eablos, taps, splitiers, amphifi-
ars, and conneciors the same ay those veed In Cemmunity Antense Thlovision (CATVY] o cabile delevisien
inwtullativns,

Cupsiad. A band of fruquencies dedisated to & cortain service transinitied on the broadband medium,

Coaxial Cable. A bwo conduclor, concontric teenter condustur snd shileld), constund bnpedance trensmis
shors Hine.

Coutinnons Wave (CW), 4 carrfer that iz oot modulated or switched,

A8V, Declbals reforanced to L8 mV oon 78 O, weed o defing slgnal Tovels in CATY Sype broadhand
synismns,

Drop Cable. The small damoter fexible conxial cabile of the roadbund medhum that conpeets 2
Medinm Accsss Unit {MALL Ses Trunk Gable.

Growp Deley. The tale of o *sifn:;g@ﬁ of total phaye shift, with respect to Bapaaney, theough u mmg}mam or
syston. Group deley variation & the muxbnum zi&?wz,nw I gronp deday over o band of Reguencies.

Headend. The locstivn s » bevadhand svatem thet serves as the rovt for the branching tree comprising
the physical medinmg the point o whish all inbound sipnals comverge and the point frere which ol eut
bound signals smanate.

Jabber A conditlon wherein & slalien banamite foe 2 period of Hine longes thas the maxivum peraissible
sacket length, waaslly dus e s fuld condition.

- Postesble, in the brosdband Medivm Attathment Uit specifiesd In this seation, the Bit pattorn appended
after the last hit of the Frame Chock Spquenc; e Beondband Bad-of Frame Delitaiter (BEOPD),

Heturn Loss. The ratls in decthels of the power refiscted from o port te the powey inddent te the part. Ao
imditator of brpedancs matshing in & broadband aystem

Heod. The twentyihres (35) bils redding in the serambler shift registor prior to the tramswmission of o
gt

Spectrus Mask, A graphic representation of the requited power distribution as 8 function of Bréquency
Sy o rnodulnted transmisgion.
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Translation. In a single-cabie system, the process by which incoming fransmissions at sne frequency are
converted to ancther frequency for cuigoing transmiazion. The transiation takes place at the headend,

Truncation Loss. In a modulated data waveform, the power difference before and after implementing the
filiering necessary i constrain its specirum o a specified freguency band.

Trunk Cable. The main Qarge-disraeter) cable of 8 broadband coaxial cable system. Ses Drop Cable.

A3 MAU sod Medium Objectives. This subseciion siates the broad objectives und assumptions
underlying the spedfications defined throughout this section of the standard.

{1) Provide the physical means for commumication wmong lossi wetwork Data Link Entitles using a
broadband coaxial mediom.

(2} Provide 3 broadband Medivm Attachonent Unit (MAUS that is compatible ab the Attachoent Unit
Interface (ALL) with DTy wued on a baseband modianm,

{8 Provide & brosdband MAU that emulates the baseband MAU except for the aignal dulay o (i
eudt DO o Cirewit DT

i4) Provide s broadhand MAU that detects collisions within the timing consirainis specified in the
baseband ease.

{§) Provide n broadband nefwork diameter no less than 2800 m.

(8) Provide a broadband Physical Layer that ensures that no MAU i allowed o capbure the medium
during a collision due fo signal level advantage (that is, ensures fairness of the physiea! layer).

(7} Provide s broadband MAU that detects eollisions in both recdve and fransmit modes.

(8) Provide s hroadband MAU that requires s transmission bandwidsh ne wider than 18 MHz,

(#) Define n plysical mterface that can be implemented independently amony different manufacturers
of hardware and schisve the intended level of compatibility when interconmecied {n a common
broadbend local ares selwork

(1) Provide & communication channel capable of high bandwidth and low bit errar rate performance.
The regulfant measn bit srror rate ab the physical layer service interface should be less than ane part
in 10° {on the crder of one part in 10° at the link Jevel) in & worst-case signul-to-notie ratio of 26 dB.

(11} Provide n brondbend mediom physical layer that allows for implementation in both dusl and sin-
gle~sable aystoms.

{12} Provide for pase of ingtallsHon and service,

£18) Pravide & communication channel thal coexists with other channels on thie same physicsl medinm.

Tt is wob an objective of this eeadband MAL to allow its use witly the baseband repester defined in Bec
fion 8 of this standard.

a4 Compstibility Considerations. All implementations of the broadband waxial system shall be
compatible at the Medivm Dependent Interface (MDI), This standard provides medium specifications for
the interconnection of all MAU devices. The medium itself, the functional capability of the MAU and the
AU Interface are defined to provide the highest possible level of compatibility among devices designed by
different manufacturers. Designers are free to implement cironitry within the MAU in an application-
dependent manner provided the MDI and AU specifications are satisfied. Subsystems based on this apeci-
fication may be implemented in several different ways provided compatbility st the mediem is main-
tained. It is possible, for example, & design an integrated station where the MAU i= contained within a
physical DTE system compenent, thereby eliminating the AU cable.

1115 Relationship to PLS and AUL The brosdband MAU and cable system spesificationn are clozely
related to Scction 7 (Phyeical Signalisg and Attachment Unit Interface Specifications). The design of a
physical MAU component requires the use of both this section and the PLY and AU spaeifications in Sec-
tion 7.

HL8 Mode of Operation. In s osemal mode of opegation, the MAL funclions sy & direct connection
between the DT and the brondband medivey Dota from the DTE are transmitted onie the brosdband
couxial system and all inband dala on the coaxial cable systens is roceived by the DTE. This mode §s the

186
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mude of operation for the intended message traffic botween stations, Other opurating modes, such es &
Inopback made ¢r 3 mondtor mode, muy be provided but arenct dofined by this stendard.

.2 MAU Fonetional Specifieations

IEAE BEAK Punclional Begulrements The MAU somponent provides the means by which signals oo
the physically separate AUT signal ciresits to and from the DR and their sasociated interlaver micssagos
are coupled to the broadband comdal medium, T polieve this basle objeetive, the MAY component con-
taivs the following wapabilities o Bandle message flow between the UTE and e brosdband mediam:

{1} Transmit Fanetion. The ability to bransomit serial data bit sivesms originnting st the local DTE in 5
band-limited modulnted RF carvier form, Lo oo or more rewete DTEs on the same natwork.

2 Hecelve Function. The ability to receive s modulated RF dota signal in fhe band of interest from the
broadbend vonxial mediom and demedulate i inbto & serial bit stresm,

(& Collsion Presence Function. The ahility to detect the presonoe of bwn or move stallons’ concarrent
transmissions,

(4 Jabber Function, The ability of the MAU iteelf 1o interrupt the transmit functien and inhibit an
shnormally hmg output data stream,

FLEALY Transusit Fonstion Reguive
hilitisa:

wrents. The transmit funstion ahall include the fllowing caps-

{1} Foceive Manchester envoded data sent by ihe Jocad DTE o the attached MAL on Cireuit DO trang-
it data pair),

&y Decnde the Mandhester encoded dotu rocsdved on Clroait DO Lo wreduoe NRE (Non-Returen da Zaro)
dats and o rezovered dock signal, -

3} Boramble the NEZ deda using o COITT V.20 $ype sorambler with seod chengsd on each trassmitied
packet, '

{4} Tronstorm the locoming bits {prior to medulation) te provide an wnsorambled slernating gm;-mg,g;.
paiters tarminated by an Unscrambled Mode Delimitor (UMDY seramble the remainder of the
incoming praambie, Start Frame Delimiter (235D}, and data fnwe, and appond an woscrambled pos-
tamble (Broadband Eng of Frams Delimiter IBEOFDD,

(B} Dilferestially encode the packed gensrated above _

{81 Produes s bandinited, double ¢ideband suppresned cnrrler, blusry PEK modulsbed RE signal vegyrer
santing the shove gensvated diffrentinlly encoded packet.

7y Hirive the conxial cable with the modniated BE signal.

Figure 118 functionally represents these copabilities. The erder of the funetional hiocks may be albored
provided fhst the reqult iy the same.

MANCHESTEn | Bt CHERERENTIAL
Al e m@gﬁaﬁ LI, R S L R "']

e BROADEANS
P MODULATON bl SERE Lo SR
GYSTER

Fig 118
Traosmit Fosction Begulrements
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11212 Receive Function Regoirements. The receive function shall include the following:

)

{2

(7}

£:Y

Heeetve the differentislly encoded binery PSK modulpted BF signal frorm the broadband voaxiul
rvediun,

Heeolvs the defs band B¥ slgoals and refect slpnals s bands other than the dots band (rajoction of
wignads in the adiscent eollision enforovmient band i aptienall,

Derodulnie snd Eferaniislly deoode the fnooming RF daby slgnad Borm the sonvial medinm 0 g
widke 5 rovelve Dit stroton $hal represents the sevnmbiled Bt stresm ot the tranemitien

Doserambls the recoive bit stream vsing s seifsynchronizing descrambler,

Munchesior encods the desyrambled bit strean,

Bend to the BTE, neing Clraudt DI (recatve dats palt), an sdditionnl, letslingenerpted, Moncheitor
encadod preamble squal to the namber of presmble Bils lost in the receive data path (9lus or minus
e big), followed by the Manchester sncedod bit streany. No more than € preamble ks may be loat
fromn the preamble presented o Olveuit DO &t the tansmitiing MAU

Datect snd of frame, vning the postamble (BROFD, snd ensure that 5o sxtransous bils sre sant o
the DTE oo Circals B

Ressive signale in the collision enforeament band and reject signals in the date band and all ather
bands an'the brondband mediam.

LS Colligion Detection Funciion Beguivements The MAL shall perfany the following fune-
tions to meet the sellislon deteciion regulrerenty

33
@
5
4

)

e

:‘.‘;»':}'

{8}

{9

Store the serambled bits (net differentially creeded: tn the transemit seoBian twoogh o the Iast Bt

in the souree oddress,

Dateet he UMY in the bransmit snd receive putbe.

Compars recelved soramblod bite sdber the reestvod UMD with transmitiod seranibled bils after the

tennoit UMTI Ghrough to the last B34 In the sotree addvess,

A Becetve UMD Tmer fonclisn shall be performed by the MAL The trmer shall Be as long as e

thme sequired from indtisl detection of BRI dads slonsd presence fo detestion of o UMD Iy a aormally

sereived {no mﬁixsﬂaaasp&ﬁﬁ@i _ _

Bater s LOCAL COLLISION DETection state Foneof the fallowing sseurs:

fal  AbiL ervor i feund in the bit compare prowoss throngh the laet bt in the soures addresa.

{5 Tae Rocelve TIME Thner expives before s TTMI i detected in the recoived Bit stremm.

{6} The MAU receives the outaut (ihat fs, transmit! signal from the AUT AFTEN having mesived
s BF signal from the ceaxial ceble.

Uipen endering the LOCAL COLLISION DFT wate, scase ransmistion io the dats band and come

mence transmission in the oollision snforesment band for as long o= the I ceantinnes to send dats

1o the MATL

Uipan entesing the LOCAL COLLISION DET state send the signal, smality grror (HOR; message on

Cireait G {ooliision presencs pair) using the CRO sigmal for as long as BE slgnals ave detected on the

headband coavial medivm in sither the data o vollisien enfrcement bands,

Ttet gkii»wer ia the colliglon exforomment band and send the BQE message on Tlregit OF vaing the

80 signal, Soad the SOE message fr o Jong as energy is detected in the collision enfiresment

Hasure that dering collisions, due to phase cancellations of the wibding carrieis, Cleealt DU does

not become mactive hefwe Ulronis O bosumes nolive.

£30) Tt the collision defection clruitry following vvory ronsmisgion that doss nel snceunder o oollic

sl This test mt*ﬁmmﬂﬁ.ﬁmmm{ﬁﬁg a Bt of eolliston enfbrcement BF slenal after the end of the
postamdle transwission snd detecting this burst on the receive sido. If the burst s detecied, the
OO (BR) signal le seat on Cleoulh OF of the transmitiing MALL

1 Coltinion Bodorcoment Dramomi b Reguirements. The MAL shall provide a eollision

enforconient (CE} transmitier that goneraton o constant smplitede BE signad fn the OF band at the same
poawer lovel an the dats signal pastamble

388
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FLELAE Callision Bnfercomnend Doteetion Regulrementa The MAU shail deteet energy ire the
CF band that is within the specified range of receive levels, irrespertive of the vignal power level in the
dats band,

204 Jebber Fyuetion Regquirements.” The MAU shall have o jabber Sonelion that Inhibits frans.
midginn onky the consial coble {nterface If the MAL stbenpts 0 traneroit aa BF signal onger then 150 ma.
Tho MAL shall provide an MIBF of at lonst 1 million bours of eomtinnons oparation without rendering the
trnpmisrion medivn weusabie by ciher trznsceivers. Trapsmissions of less then 24 msa shall net he
aifesnod, Whes the aishar civenit s aotiunted, sipnel ovalite error shisll be sond on Cirets

Cirewit 30 shall afse be raonitored for framwmiexinns in ovesss of the maximum ;mck-ﬁ iﬂ.ragi}i-. Hibe
packet is longer than 30 me, av witterpt shall be made to desstivabs the transniter befers the jabber dr
suib iz 33“?’&&%& ts averdt docking up e wnit due o ponon-MAL faliere.

State dingrams delining the jabber function may bo found i 1148,

42 DTE PES to MAY and MAY to DTE PLE Messages

BLAZE DTE Physion! Layer to MAU Physient Layer Messagon. The fellowing, E'ii‘ﬁ“&?ﬁ‘i oin be
sand by the DERE Physion Layer Eatitien to the: ;-é:’;.f" Phywie? Layer Fintiies (vefer to 7.2 of this stendurd
o thas detinitions of the sipoalss

Mossmge Cirepit Signal Meantng
utpd G CHL, O30 Onytpuet information
opipud idie B0 519 o data b be output

ELE2.2 MAL Physical Laver to DTE Physkeal Loyer Mesenges. The llowing memsages can be
sent by the MAU Physicel Loyer Butities (o the DTE Phissical Laver Entition:

| Menange {Hrewit Sigual ‘ Meaning
inpad fiid G ON0 Input infermation
fupnt gl ol EGE Mo fupad information
reris, peitnible o LK MAL g available Sy ontoul
rrned puaiity ervor &1 CR BRy Feror detucted by MAU

BLERL L fapud Mossage. The MALU Physical Layer sonds an fapud mosssge to the DTE Physical
Taves when ke MAL Tute 2 bl of data to sond to the ITE. Thy physical vealizailon of the fzpnt wossase s
2 G0 or CDL sent by Hhe MAL SORT the DTE on Ciruit DL The MAL sends CIK ke dnput B i s sere oy
D1 1 the Frput bib s 6 eno The Firter and supmametry on OO end CDI shall be no move fhan that gped-
fedin TEEL

MBRLE input, idle Messuge. The MAT Physical Layer sonds an inpui_jdle mesonge to the DTE
Physieal Layer when the MAI dees not have deia to send o the DTE The physical realization of the
ragrast Fobie mengage o the DIV sipnal sent by the MAL fo the DT on Clendt DL

HA22.3 mow predlahie Mlessape. The | Z{AU Frvsieal Layer sonds o e poailadle message o
the $'E Physics! Leyer whon the AU & avnilabie for suinut The man avatlafle mesvage'ts abwass soad
Ea,y an MALY that is prepared o eutpul data, The physical realization of the mau aveilubic messuge is an

DL gignal sent by the MAL Lo the L¥PE on Cironis OF

122,204 signal_guality_error Message. The signnl guelity error mossage shall be imglemented
in the fellowing fashivy
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th

4y

The signal_guality_greor (SGE) message shall not be sent by the MAU ¥ ne or anly one MAU W

transoibting s legal longth pucket (as specied in s standard) an the conxial medinm, sxcopt a8 8
mart of the SGE salf test.

F the MAU omnerted to the local nede i net transmitéing, thes the local MAU shall send the sig-
nal_gualite grrey message in every fnstancs when it detects power in the colbsion snfercoment
henned earlier than the tlme sgulvalent for reception of 2 B12 kit data Dame plus presmable and BFD.
When the locsl MATI s trapamitbiog on the conzinl mediun, aff securrences of one oF more addi-
thonal MAUSs tronandtting shall cause the signul guality grror message 1o be sont by 4 s.,}w toesl BIAYY
b the attached DTE.

When the MAT has completed a stecensful teansmission of & pocked it shall perform an SQE Tost
sequense. In this instance, the colllsion enforcement BF signal bs dnterpradod oo s SO Test steval.

A3 MAL State Disgrams. The oporstion of the MAU during normal tranmmission and recepbion cxn
be deseribed by a stete dingram that relates the functions of transmiseion, reception, collision detection,
and coflision detertion testing, Fipure 15, at the end of this subsection, ghows the siate trunxdtiony for
normal eperstion. Abnsrmal conditions are mpkmm&mn-mf‘ B,

The state disgram in Fig 114 dees not describe the operation of the MAY in dotnil. This is foundin 11.2
and 11.3.

Thes ﬁgsemtm sfthe Jabber function is described by the slate diageam of Fig 115 When the MaAL Jabber
state machine is in the INTERRUPT ov JAB state, oulputs of the MAL Jabber siste machine shall ever-
ride thoae of the MAL siate machine,

B MAT State Dingram Messsges, The Sllowing messages are used In the state dagram

{8
(2

daable date driver. Deactivates the mechaniem by which the BF dete gigmal i improssed onte the
counial cable. '

ennble_data deiver Sctivates the mechanisse by which the BF dats signs! is anpressed ondo the
soanial cable.

& dizable OF_driver. Deuctivater the machsnism by which collision enforcement BY signals are
 impressed onto the woseial cable.
4} smable OR driver. Activates the mechaniem by which esilision enforcement RF signals ars
- impressed onto the coaxial cable.
&) mau_aveiicble. ‘%Egﬂiﬁ% that the MALT is avsilable for tranmmdssion (that ix, ther & ne 8QB
sotive), __ _
8} signal guolity error (SQE). Sigaifies that the MAU hus detected a colfision, it has suseessfully eom-
pleted the SGE Test seguwice, or the fabber troudt i active. _ _
{7 start BGE test timer Cauies & timer 4 begln cousting ao that the SGE Test signsd may be s 6o
the oosxdsl eable interfuce.
(8 positive disable. Provents any BF sigaal Srom bedng send ondo the coaxial esblie.
B.28.2 MAU Stete DHogeam Signsl Names. The signal numes used in the slste dingram mes as
Foliow
{13 Power(wn, Thiz signal gignifies that pewser hiss been sppiled fo the onit,

(2}

(8}
&}

B

&)
{7}

re,_snergy. When this signal fs active, 2o BT signal on the conxdal eable hes boen detected aither in
the dats k{gmﬁj:w i the collision enforcoment band or in beth, The delay & ssserting or deasseriing
il gignal i sufficiently short that the delays spesified in 11.2.4.5 are met,

oattput, Slenifien that dats frome the DTE ig betny prosented for transalssion ul the AUL

‘br_umd (Transmit Unserambled Mode Delimiter), When the Unseramivied Mode Deizmr{m Thos e

detertad in the fanamit daba sequancs, this shgnalis asnariad.,

rx_uwmd {Heesive Unscrambled Mode Tielimiter), When the Unseramblod Made Dislimizer hag baen
detoctad In the vecelve data seguonos as 14 s somveyed fram the csaxdal cable interfice, $his signal is
anserted.

EQE _tzet timer. This sigead 5 on during the dme that the SOE Tost Thner e engaped. A the and of
the Hme, this sipnal is desssertad,

vy {Receive) As Jong a8 dats is being presented by the MAY Lo Clreuld T of the ALY, this mgmﬁ e

aokive. Whon the Iaet bitof the recedve data bes been prosenied to the AUL this sigoal bs deasserted.

180
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() eed (Collision Enforeement Defoction). RF signal power in the collivian anfarcement band causes
thin wignal o be msseried,

& mzi,;wm&aw {Cellision Exdorsernent Dotoction Window). This stgnal defines a peried of time (8 Swin-
dow’} during which cotbistona may aecur. Iis purpnee s tu dintinguish eollisivn onlorcoments from
‘vQTz; Tosi sequences on the eoaxial eable. The window opens when PR SDOTEY Boek potive and -r-im
a mynimurs of G685 bit Hmes e The mpwimum tige the wrindow v be open i the mbyimpm
frame length, plng preswble and 8FD: B76 bits.

{1 mﬁfmi Eimasut (Faosdve Ursorsmblod Mode Delimiter Thmovuth I s possible that the Receive
Unsorambled Mods Delimiter may be coreupied by o oollision auch thet the bit Sypebit comparisog
wigy not begin. This signal foress detsotion of & colligion due o failure to detect the ry,umd within a
marimun time, The tiresouk beging upon veeelpt of RF signal in the data band and uxpires 32 bit
times Iater,

Fotx B orw (Tranamit Not Egisl fo Heeplvel Aswerfion of this sigosl mewrs when s difference in
daterind botween the received data shresm and the tranemitted deta sbroam.

(12 bhdww (i&&&vkw«mt Window), Bit-by-bit comparison shell be performed waly for o time long ghough fo
puarntes mm the last bik 9f the aoores addregg has bedr cxamingd. This signal 18 nsserted after
the UMY is veosived and thyoughout the bif-hy-bit comparison. provess. Toplace ¢ bownd au the Joo:
tHon of the soures addreass relative to the UMD, the maxduuen préamble hngth permitied for epeia-
tion with the breadbeod MALU 13 82 bits. This placss the lagt hit of the seurce sddress no later then
143 Bitw after the UL

{13 vod gate. Thiz sigosel & s geting Banetion that sarves o shope the tim) ing of aod drering an SUF Tost,
i becomes true o mintmom of § and 5 maximum of 16 bit times after the last Bt hesbeen presented

b Cirenit T and stays notive 10 4 5 bit thnes.

{14} tx_snergy This eignal sigraficethat the MAU s attompting o transnit an RF signal onlo the vosxs
izl cnblp,

(15} frame thmer Thia sipmal i on from the beginaing of sutpot aniil # s resol & vntil i has been on

- rontinseusly R timecut? 8 The velue of tiresoutl shall be grentee than 20 ms acd less than
thmsnatd,

(18} jab tiser. This signal torns Gn when trenergy Surns 08 ond lests until it ie reset or wati] 38 hee heen
g panbinaosly fog thusout? &, The value of Hiveent? shall be greater than thmeoudl nod Jess than
1B s

oS
ok
R
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powt shadl be
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ILALLE Becelver Squclel Reguivements. Thers shall be & reteiver syueleh that inhibits recop-
" aignals that are tos low in lnvel, This syguelid shall parmit reception @fﬁ%i’ﬁ éﬂmw@&m

: il %ﬁwﬂiﬁm’?m&m by e E af

praals of Mevely M thaes 15 ﬁﬁm‘?

s, The no _._mmew@&m?m

mmmﬁ

{13 O dftmV e at 0.26 M2 below and above the bapd
123 1048wV o ot 125 M below and above the buad
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The reepiver dhall he sapabie of irp@mhiﬁg in g eable envivonment lbaded with TV slgnuds (G umm;;iﬁ
svery & MHp i the UBAL The TV signale shall be ne h@ghm thrr 10 dBm Y peak video st the recsiver
eoaxial eable tuterface.

1EELLE Heowive Inpul Mechanical Haqwirmmzatﬁ. the receiver mechanival interface shall be a
TH & foriale Pusories coaxizl sennegtor. The sonpection to bive broafhand wediven shall be Eé}rmg.h % tosia
deop cable with 3 mating male Farries comestor. For single-cable confignrations, the same conssctor may
ke uzad for recefve and transmit

10212 Tranmnit Interface

1.8.0.2.0 Teanseit Oudput Dnpedance, The noming! sutput inpedance at ihe tesnsmit port shall
Be 75 82, The reborn loss within the data and eollision snfarcersont froguency bands shall bo ot loast 14 4B
wgt.‘h power applisd,

11,2192 Trinsmithed B Packet Formah Feore 118 shows Uhe transnBiod BE packet Srmst.

TERLEE Transmit Spectewm snd Grouy Delay Charscleristics. The transmit B date wignal
shall be Binery phogeshlif-heved (PR modulsted snd shell have s frequency spactoum sgoivalent e
busstand raised-cosine Neguist fliering with 2 rolioff facir () of 0.4, and within the Hrlts of Fig 1177
For restangular pulses, the Blter chargateristic in

e .
wiig ;
........................ A o S
o f?? G« W i .xi;]
. n e . W?K() =y 'T "- e S‘f’gi &l- -
i) = g (@ [
[_,":,{1 ..... )o@ =ow o o gd r-:ij
& [’V T ; {+ ﬁIE
S . . ’

where T = one symbol Hme (100 ne for 10 Mive) and a = 6.4, and the first term aoeounts for the sin wi Bpec-
drsrn of WEZ random dals.

Fhe total varmton in group delay foom Ciremt DO & the RF roaxial cmedinm interface shall not azseed
20 ns in the freguency band fram the cavier faguensy to & 5§ MHz, and 52 o $a 2 5.5 Mz,

The eollision enforceient (TH sigunl shall be 3 evnstant amplitude pulss with contralled turn-on and
tuzmeolf times. Bandom modulation may be added to reduce the probability of cancellation when more than
ate CF dgast s mogived simuBanoousdy, The modulated signsd shall have ae betanlansons ff{:q&zez&c}f
within 8,75 BHz of the CB hand center frequency and shail conform o the spacivam mask specified in
118154, The rendom moedulation may be derived Bram the branmait NRE dats shream,

The Ul swmal vise ard foll Sren dhndl approximate o Ganssian shoape of the faron

fHtj= (‘ﬁfﬁb{

where T = ene symbol time and <8 for the rise Hme and t » 0 for the fall time,
The CE aad data BF signals shall nod be fronaminied simuilaneousiy

2%
; i
P

EAI24 Trensmit DutobBand Spectrum, The teansmitted power nutside the speel ifed band
shall mesd ar exceed the relative sbienusdion (RA) specified below, under the Sllowing cenditions:
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EACAL AND METROPOLITAN R4 MEYSOIES:

s 5 . 77 3 " - RN

AF sl Yy

MR
e - W L
TECHE B ¢ PROMENE srpe BRE o

i

B
e -
(9

b .='F:="s :*-'*-"-"'-'-'5"3~"'= '
4} Bis 18 MH, mw&&;dﬁawﬂmmm mfmm&ibandx
{8 ﬁ?mﬁwmmzﬁmem
8y NCEE s the frogueney of the pesrest edgs of the band, (s MHz

RA s i (63,56 + 90 x{{ BB - NCEF)/ B}
Figure 138 graphically shows the sttenuatios resuinem

art for out-ofband power.

$HA125 Transmit Lovel Requirements. The transmitior sutpul power during the poatamble
mwmmm&mmﬁmmmmwmmxmwm&%wai mto & 78 0 lond
51 dBm¥ s, Truncalion m A b the ol dats fltering S 3 4B transmitted BF dsta el
poser 55 56 dBoV . Thunenit outpe power susiations m&gmm.m&&

HAELSE Nontransmittiog Signel Leakage Requirement. The BF dats sigea! and oolisien
snfercoment signal %sxiasg@ te glm :wmi cable {ncerface while the MAU s 0ot in %5 transmission made
shall be lees S 20 dBmV ome.

ILALEY Transmit Npurtous Ouipot Beguwiremens. All spurious signads o the transmitior
Gaband sad subolband: whils nob traaamitting ﬂwil b dowg than ~20 dBaV eme A apurioss shsals
from thas tranamitber whils transnsitting data er soliision enforcament shall be balow the spectrams mask
spocified v 11.9.1.2.4.
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Bpootrum Musk for BF Dats Signat
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PR SR TG e -

. Fgus
Transmit Gut-of Band Power Altennalion

H.8.128 Collision Brforcement Sigeal Leakage Beguivement. The sellision snfressiont
sighal lenkage to ¥he connint cable dusing dat brunsission and while the MADU 5 not enfincing ool

shall b Joms than § dBmV rie. Leskage shall be less b -390 dBo¥ v when $his MATD i not in the

transsalesion wods,
18,128 Transmit Ouiput Mechanics] Reguirements. The transuit mechanics] {nterface shall
bew T8 42 ssle Waeerios condal conpeerar, The conpastion to the broadbend medbanm ghall be thrangh o

g
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ANBHIERE 85 funa, 1ous Bditlon LOCALAND METROPOLUITAN ARRA NEPWORES:

ensixiat drop cable with & mating male Fosaries connector. Forsingle ceble nstailations, the same eonnertor
may be wsed for franemdt snd recaive.

1182 MAU Fregusney Allosstions. The hroadbend MAU vses » dota band 14 ME2 wide and an sdjs-
gt cotlision enforzement band 4 MHz wide. A singlo cable mideplit configuration with a frequency offbet
of 156.95 Mz or 19295 Mz betweon forward and reverse chaonels is receremended, Other configora-
tions, mg&sdmg dual-cable, where forward nod veverse channsds mre on soparate unidirectional cables, alse
sre permitted.” The preferred pairing for the ssual North American § My channels is specified in Table
1151 sndd Toble $11.9-2 The taldes alse speclly the date carcier or collision enforcement senter Hoguomey
for enchs Imnd, and for single-cable aystems, the Troguency teansietion and the beadend local ogeilistor
Broguency,

HL880 Singledable Syslomy Frogueney Allpeations” Table 1121 Bals the pormissiile froe
guency band allocations for single-cable rysters, The 19228 MHx translation s recommended for el new
decigns, The 15895 M translafion is allowed for compatibility with seme existing systems. The
156,28 Mz trauslation resulls in & reversal of the date and collision enforcerent bands, s the Jower side~
band &6 used,

1322 Dush-Cable Systems Fregueney ABecations.” In nonfrassisted dual-cable systems trans.
it snd vecelve freguencies are Mentioal, Table 1122 lisnts the permissible froguency band sliocations. In
sare Instances trassiated dusloshle systems are installed. In such cases the singlecable Fequency allsca-
tiane may be used.

_ Table 1181 _
Hiangle-Cable Fregueney Alovstions (Freguoncies o MEe)
THANSMITTER RECEIVER

Frazsiation Franslatien

158,98 M YRS MR
Prata Lalt Bof ‘enpismig Framedonsd Havaiva Headend Fhavaive

Cmprier Canter Prog Sz Zamel Oso Hand Tacad oo Srand

43 B F5T8-08YY F4EE 155280 1A RS
£ B S et e BETHS asagie FEIR et
s i YE-6BE SRENE FLDIZ 8208 Brotig Ty
At o BRIBWIERE 28175 219928 1812y Gal.264
#7 kL e R R FiEL LIRS BTG
2% 8% 85.75-83.78 395.75 PFE240 1R85 258978

é}ﬁ”‘}% £33 SBgme of thes 'yg\ézm bands ars oveslapying. ) o
12} Progueney lemnoe of the dobs suevier snd headond Tosal peeiliabor aball sk be & 25 Wl
) 3 denoten e prefbired fraquissey sllocalion.

IL3S AVI Bleotrical Charactervisticn

11531 Bleetricnd Isolation Heguiretsents. The MAU must provide isolation betwesn the AUT
eabde and the brondband convinl medinm, The isolabion un;satismw shall be grenter thers 250 k€2 ak 60 Hz,
mensured bobwesm aoy conductor Grelsding shield) of the AL Interface oable snd sither the sonter wmiw:w
tar or ghivld of the coaxial eable. The lsolation means provided shall ke abie fo withstand 500 Vae rms for
one wnie,

The MALY power supply, if provided, shall meed the appropriste national reguirements. Bee Reference [8]
for pmidanee.

Fhe vermiader of 1557 sud ol of TLE21 and 10520 are not pard of e 180 standand. Froguenoy allocatmns w2 sudgfack fon
sabional stenduadizating,
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TROAES 38552 1 1006

CHMACD ANSUIEEE Sid 204 3. 1058 Bdltiss
Table 1122
Pual-Cable Freguency Allocations (Frequencies bn B{Hz}

Duie Coll Enf Bata Call Bl

Cagriss Centar ¥rog Band B

43 B2 LES] 5054

49 b 42-G¢ B

i 2] 4852 286

w81 it §4-58 6852

87 0 6074 T

¥5 82 BBl Bk 44
205,25 428, B0B-2A2 242246
24128 28028 434-248. Yeg. U5
24735 256,28 240954 2H4-254
G5845 G52 25 240-98 280284
2580 20896 152-2¢6 65270
26535 274,95 2538-272 ATL-ZT8

NOTES: {1} Somne of thave spiimmal hionde are ovedapping.
{Z} Eratjetoy tolorancs of the dais carcler shpll be £ 25 k.
(2} + denstes the preferred fegoancy allccatinns.

1L.8.8.2 Cuxrent Consumpiion. The MAU may have ifs own power supply but is alec allowed to use
the power supplied by the DTE dhrough the AUL cabls, When drawing corrent fram the AUT, the current
shall not exceed 9.5 A 88 provided by the AL source. The MAU shall be capable of operating from all posei-
ble veltags sourees as supplied by the DTE theaugh the resistancs of sl parmissible AUT cables. The MAU
ghadl not disrupt the fmeadband coexial medbon should the DTE power source f68} below the miimum
aperational leval under aboermal MAU load eonditions. The MAU shall be labeled externally to identify
the nomingl velue of purepnt required by the device at the AUL

AE3 Drdver pod Hecebver Boguirements. The requirements for AUL cable driver and recelver
comporants within the MAU are idontical with those wpecified in Sectian 7 of thiz standard. The drivers
shall provide aignals that mest the symenetry and fittor requirements of Cirewid DL defined in Beetion Tand
the receivers shall sceent vignals thel hove traversed the worstwase lengths of AUT cable

1.3.34 AUT Mechanicsd Conueotion. The MAU shall be provided with & 18-pin male connector ag
specified in detafl in the PLYAUT specifications. n 7.6 of this standard,

11.3.4 MAU Traosfer Characteristica. Sipnals presented on Cirenit DO are fransformed indo signals
at the coaxial esble interface by delnying them and by reformatiing them. Signals sl fhe esgaxial cable
intorfaco are transformed into signals on Cireuit DI and Cirenit €7 by a different Gaming change and by
additionsl delay.

11341 AU fo Coaxial Cable Framing Charscteristics. Data presenied on Cirenit DO ghall first
be received differeniially, thon Menchester decoded into an NRZ date siream. The framing of the data shall
then be fransformed {nio a aew packet for gresentation to the RF modulater in the Solivwing way {(see
Fig 11-6 pnd Fig 11-9%

(1) Up to 5 bity of the incoming dute streain sy boe dropped fur deteetion and Manchester decoding
PUTHOAEH.

(% Boginning swith the frsé rera, 20 bits of zerv-yne pattern shall be sent for recolver synchrunization
and clock rocovery.
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ﬁﬁ\‘i

BFig 149
Pocket Format af Modulator Input

(8) The next two bits {Fpro-pne i the incoming paitern) shall both be set to zerg and form the Unseranmy
bled Mode Delimiter (UMIN, The UMD shall take the place of ihe zoro-ane in the incoming puttern;
it shill not be ihserted it the data streain.

4) Al remaining bits in the preamble, 8FD, and data felds shall be sevamided fusing ¢ COITT V28
serambler plus & differendisl encoder per 113411

{8) A postamble (BEOFDY consisting of a zero fellowed by 24 oues shall be added immediaiely after the
last scrambled data bit {dhe postambie is not seranbled). The postamble may be extonded to sllow
wntrolied turnst! of the transmitted signal, as shown in Fig 116

{6} AL bits {unmodified preamble; UMD, acrambled preamble, 8FD, and dats; and postamble) are
inverted.

{7} Al bits ment to the BF maedulater are differentially encoded. Figure 118 shows the appesrance of
thie data before and sfter the differential encoder,

{8} The BQE Teet sequence shall be pengrated after o successful dets revsmission by transmitting n
collimion enforcement BY aipnsi with the timing ahoswn in Pig 166,

Bocawse the praamble of the incoming data on Cireniz DO i modified, it is ssssmed that DTEs generste
a tsnimum Jongth prenmble of 7 bits, The masimum preamble length is sliowad fo be 62 bity, as shown in
Fig 116,

84173 Berambler snd Ditferential Bneoding Reguiroments. The NRZ data shall be seram-
bled (using a COITT V.28-4ype serambler). Anew seud shall bo used by the seramblor for every new packel
presented by the DTE ta the MAYL Figure 11-10 15 a diagram of a typical serambler implementation

The scrambled NEZ data shall be differentially encuded (eeo Big 11-11 for 2 tvpical tmplementation).
The entire encoding prosess sumprising the scrambling and differential encoding iz essentially couives
lent to a division of the polynomial vepresenting the data to be transmitied by the fsllowing polynomial:

Giglom T4t 4 3018 4 P o 85 L

11.3.4.2 Coaxial Cable to AUI Framing Charneleristics. The MAU ahall demodulate, differentally
decode, and invert the reecived RF daba signal 0 rocover the sorambled and {nverted data strvam. Clock
ghall be recovered and g replica of the unfiltered and noniaveried travsreitted date shream shall be cro-
sted, The restoved data shiall be forced 0 o logie "ene” gtate whenever no RE dota signal i debected. Thix
prevents false TIMI detoction and forces postamble detection when ne currier is present,

The feaming information confained Lo the KF dets strenm shall be nsed to vaconsivuet the recsived dota
o that e moee than € bits are lost and no wars thax one bit ndded to the preamble Bald, and no bits are
added Yo or lagt from the end of the trananit date. Detection of the UMD in the recsive dota shall nibiate,
witer & Gxod delay @ locslly gencrated prosmble sequence of zers-oné pallers. This pettern “Bils " the
prowmble bits alterod due to the fwning laformation ub the beginaing of the packet: the zerv-one synchro-
mization and clogk reegvory seguenos, the UMD, snd the deserombler synchronizstion sequance.
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Bifferential Exeodey

‘the BAU whall desormmble the meceived data veing o selfmchronizing (CUPIT V.28 type) dedaramblen
Mo prior knosvladpe of the seed used by the scrambler shall be asssmad by the deseramider drosit The:
desorambler shall hove valid ousput no later than 28 bit invervels after the UMD is detecied by the
roceiver, An oxpmple of a deserambler iv shows {n Ply 15212, The diferential décoding parformed b v the
dempduiator and the deneransbifng faneflon are essentially pouivalont to it inlying the recetved x:»E;,ssu«
s BY G ag defined in the sarsrbling snd differerdinl encoding requivements subseetion above,

After thy descrambler is synchoonived, 27 bits after the UME, the correcily deseranmibled reeeive dats,
sharting with the 26th bit after the UME, shall be transforred @ $he Mawhester enseder and therefrom to
fie AL The delay feom the detection of the LRI 1o the beginming of the leeslly generated zero-one pat
tern shadl bo chosen so thal no move than § bty of proamble are lont, and no mere than one B sdded, in
pramsnission feom Clrenit DO 4o Cireult DY

Tho AL shall dotoct the “aere® followed by 22 “smes® (the postamblo pettem) and, in senjunetion with
the loss of carcior detostion s the data hmm or the presescs of & collision anfiicoment detection signal,
shall engwre that the padiet presantod 1o the locat DTE hes no extranoois bite added by the Mall o the
end of the packet,
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Fig 1113
Diegeramblor

The SGE Tust dipnal shall be detectod on ths RF nterface and the SGQE signal shall be presended o (e
enit CF of the tranamibiing MAU, subjoct to the timing vesirivtions of 118454, If the signal s oot
shaorved ot the BF interface due f‘:{ﬁ failure of sy olament in the transmatter or veceiver, no SQE signal
may be presented to the AUL Tn the event of & soliision enforcoment, anergy will appenr in the collision
endorcemant band within the cod_windew tine afior enorgy fest apperrs in the duta band. Cirendt O shall
b axserted when collision enforcomont g Sl detocted and dhall continge fo be active vatll aflor the B
signal on the BT purt bas subsided. Note that ax S4F Test signal appended io a packet whose lengtho s iaes
than the sed_window time dees thao the minboam sHowed packet length) w3l be indistiognighable from o
sollishon enforeement, except by the MAL transmitting. The transmitting MAU shall teke this ints account
and shall net interpret enevgy in the colllsian enforcamepnt band to ba a coliislon when the length of the
irangmitied g@amke»%; is toms thun the ood_window time and the SQE Test seguense has beon transmitted, See
the dissussion in 11.4.2 for mere mﬁtmﬁﬁhﬁn un cod _window,

11848 Clrendt DO fo Clrenit DY Fruming Characteristion, In the absenes of 5 collision, the
packet format of the receive dats at the AUV is identicsl to that of the transmit dats, excent that theve may
be one more proamble bt then wee sent at the toansmit pert and up o 8 bits of the preamble lest. In the
prasenes of & collialon, the receive data iy undefined, but shall stll be properly Manchester encoded.

iﬁ.&:mf AEL tn {;WE Cable Delay Ubarscterisiion. The thning and Jeluys assovinied with the
franmmitier of the MAL are identified below T snsure compatibility with all MATs the delays iderndified
below cannot bo exconded nor traded ofl with otber delays i the systen.

HA44.0 Cirenit DO to 1E Dada Sigoal Delayg The delay tom n franesttion oo Clrenit DO pt the
end of & bit to the soreesponding phase chaoge of the RF data signad (such bit chosen so that s BF buret
phase dhange does exial) shall be no move than 24 bit thmes. The delay Bom the Srst transition on Cireuit
D0 o the fivet appearancs of BF exergy, however, 1g not syecified excont a5 it Is determined by other Hming
consteinis.

13442 Cleeait IO to UF BF Qutpul Deluy. In the ovent that the MAL beging veceiving snorgy
on the coaxial medivm just bofore the DTE presents data to the AUL a collision shadl be detectsd locally, ne
doseribed in Fig 11-4. The delay fiom the first bit st Clresit DO of the AU & the ;mmné..mean of solfision
enfhreement at the conwial ceble interface i this cheeumetence shall be 52 bit twes mavimun.

14443 Transmit Postamble to SQE Test Signal Deluy. The delay from the initinl transition of
the first bit of the pustansble (Brosdband End of Frams Delimiter) measured st the RF port $o the 50%
point of the ridog edpe of the 8QE Test slpnal shall be 352 3 bit Smes.

3444 SQE Teet Bignal Length. The SGE Test signal length shall be 30 + 1 bit med 25 meas
sured at the 5% peinte of the BE signal
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