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of' tM pharo dtr>& hu'of'!M.tkln M th& Du~ mcuit. 

7 ... 'M.2 Control El:toodin~. Al.>.hup!er m~r.g ~anism iH US<:id fur oont:rul wipaling tltar. far data 
~i'-mal.fni(. Tho cnttJdad ~nmllf us.OO: itt tlt.U! stifrtalinlt rrt<ld'li\!1i%m aro C$0, CSI, and IDL 'rh~t C.OO s~w 
!.'> n. aigna1atrerun of ftequaru:y aqttfl:t w the bit t-B.tt:! (l.H~). The t:..':\1 ~ig.tv~l is a ~<1~-ai stt<catn en froqucxtey 
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oon.ltrol circuits i!l the i!ialniHW liM rm~ &ignut ill:dinM ror thtHhtt.l .. d:r.euits (>>k':le 133 .1). The Control Out ch'·· 
~nit fllnptiQw:<l (()}as-h on. a ttt0ooqu m1 Conn11l rn, 

Th•• tr£1qmmcy tolerance: o£ th~ CS1 and CStl mg!mlll un. the CO d.rcuit; &mU he t:-15~ AM that of the CS1 
,Ugnru \l'rt. th~ <::I {.'!t.'(rolt shall bo :tl5~~. 'llro ttuty ey'ci.tl 1tfth(,l ~1:f1!~ "i¢.'n~ds i~ nmniau!ly 50<1Jb0% &.n.d sbtill 
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~no wo:rse than. 60%140%. The CSO signal an tho CI circuit shall have a frequency,"toleranceflflm.+25%1 

- 1119<> with the puli!€- wid.tM no laB!! t.~n 3fi na and no ~,enter than 70.ns at. the V}Yfi i'Tossing pn.ints. 

The m:enning oft!~ !rlgnals on w CQ.nt.rol Out clrooit (l)Tll!-to M.•\.'0) are: 
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IDL 
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norrrn:d 

ntGUJ<,Ulr.;.$91: {Q) 

~'Qlafe {0} 

llistruds the MAU to eriter \rem ~'lin ml nor:mal moil.e 

Requi"Mltsihat the MAUshould be. made ava:ilsble 

I:rt6trn$. the MAU t;o. ~n{'i.'ir {temnin :l.nl nwn:tt.or mode 
·-·······-·--··-·-·--.. ·····--···-·--·-·-···--····-·-.. ··-·-···-·····-· .. ······· .. ···-········ .. ·····-· .............. _ ........ _ ... ___ _ 

Signal 1.\!es.'fage. Tir.se:rlptmn . 
.............. _ ............ ~.--.. ··--·~_ .. _ ....... ___ ............. _ ......... _ ............ _ .............. _, ........................................... - .................................... __ ~~-· 
mt. 17Hltk_Jn~hfu .'btdicflt~lS tll.ai< "il1e. M4tJs rtorid;y to-. outpni; dntu 

C&l rnn:aJ~ot..;:wail<Jibte Indieatea~tthe M:AU is :not rea~y ro autput dam 
··e:,"'Q $iJtri~....:qu.alif?Lftrnit Ind:ic~s ·that. :f;he .MA.U has detet:ted an awo:r JJutpn~ ~ta 

7,~~~ Sif,'(naling &>te~ Si&<tmlimr ·;:ftte"a l)f'from. l tx,t 20 M:Ws ttn~ ~nmwnpns~>~'-d ey. t&us,.$tttndar:d. 'l1.rii! edi.· 
Q{}n nf' the standard. specifies a s~ rate o£ 1£\ niill.ioo hits per ~ti.nd ± 0.01%. 

It is intended fu&ta give;n J;ID1 operate at a sinW:£ data :rat-e .. 1t is not precluded that $pec:jth; PTE and 
M.AU desigtla b:e .manually switched i)t' set th aJternaoo ;rates. Agiv-M loo&l netwurk sh:illqpe.rat.e .at a ~n¥te 
SlJF'.cl.in~ rate. Th faoili'tm;f: ·th.e ~tiqn m IJPQ.l'Atinnnl sy\ltru:n% D~E rutd: MAU ~vi~ shall ~e
lHk~lM with tht) a~{ttaJ !!:igl)alingratf5 1.!.,.~ wi.tb tb.O.t il%Jvi(l(l.. 
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7.4 Electrical Charac.teristh:s. Terf!l$ rm and BR/2 have very !'pecific ll1Cl;l.Hing a;-; used in. thil:\ 
subsection. The term HR is used to mean the bit rate of the highest signaJing rate supported b:y any o:ne 
implementation of this interface, BR/2 is used to mean half the bit rate of the lowest signaling rate 
,;;upported by any one implementation of this interface lsee '7.3.2}. An interface may suppo1·t one or rrwre 
signaling rates. 

NOT8: 'The charact~ristios uf lhe driver aud rece-lver can bt: at·hi.evcd with standard ECL !og-le wit:h t.lm addition of !H! approp!1ote 
NiUI-lJi·ng network; ho'NPVer.., t.his imphnnent.ation i~ not mandatory. 

7.4.1 Driver Characteristics. 'The driver is a diff<)tential driver capable of driving the speciHed 78 C! 
interface c.able. Only the paramcit'r:o necessary to ensure compatibility with the specified receiver and to 
assure personnel safety at the inh;:rfacc ~onn<)ctor are specified in the following sections. 

7.4.1.1 Diffenmtial Output Voltage, .Loaded. Drivers shall meet all requirem<mts of this st'<:tion 
under two basic sets of test conditions !that is, each of two resistive values) . .For driver::; located within a 
DTE, a combined indudive load of27 ~tH ± 1% and either a 73 or 83 n ± 1% resistive load shall be used . .For 
a driver located w·ithin a 11A.U, a combined inductive load of 50 ~JH ± 1% and either ?a or &'l n ± 1% resis· 
tive load shall be llse<l. 

The di1fenmtial output voltage, V Jn·,; is altemateJy po8itive and negative in magnitude with respect to 
zero voltage. The value ofV Jm into either (Jf the two test loads identified above (I{ ·= 73 f2 or 83 f2 i: J%) at 
the interface ronneetor nf the driving unit shall satisiy the conditions defl ned. by values VJ, Vz, and V3 
shown in Fig 7-11 for signals in between BH and BR/2 meeting the frequency and duty cyde tolerances 
specified for the signal being driven. The pt·ocedure for measuring and a11plying the test condition is as 
follows: 

(1) 

(2) 
(8) 
(4) 

Measure the output voltage V d{ll frw the (lriver being tested at the wavefoTm point after overshoot, 
before droop, under test load comiitions of 7.4.1.1. This voltage is Vz. 
Cakulate V1 and V~~-
V 1 shall be < 131.5 m V, V ;l shall be > 4-50 m V. 
The wav(~f;).rm shall remain within ;:;haded area limits. 

The differential output voltage magnitude, V dn~> i1;to either of the hvo test loads identified above, at the 
interface conm~ctor of the driving unit duri11g the idle state shall be within 40 m V of 0 V, The cur.rent into 
either of the two test loads shall be limited to 4 Jn.t\, 

When a driver. connected to the appropriate two test loads identified above, enters the id.le state, it shall 
maintain a mirdmum differ(mtial <mtpuf: voltage of at least 0.7 x Vz mV frrr at least 2 bit times aftel' the last 
low to high transition. The drivN differential output voltage shall then apptoach within 40 mV of 0 V 
within 80 bit times. In addition, the current into the appropriate test load shall be limited in magnitude to 
4 mA within 80 bit times. Undershoot, if any, upon ~·caching 0 V shall be limited to -100 mV See 'f'ig 7-12. 

For driver'" on either the CO or CI circuits, fhe first transltion or the last. positive going transition may 
occur asynchronously with respect to the timin!t of the following transitions or the preceding transttion(s), 
respectively. 

7.4.1..2 Requirements After Idle. When the driver becomes uonidle after a period of idle on the inter· 
face circuit, the differential output voltage at the interface connector shall meet the requirements of 7 .4.1.1 
beginning with the first bit transmitted. Tbe tlrst transition may occur asynchronously witb respect to the 
timing of the following transitions. 

7.4.1.3 AC Common·Mode Output Voltage. The magnitude of the ac component of the common
mode outp'Ut voltage of t.he driver. measured betweo:m the midpoint of a test load consisting of a pair of 
matehed 39 n ± 1% resistors and circuit VC, as shown in J:.'ig 7-13, shall not exceed 40 mV peak. 

7.4.1.4 Differential Output Voltage, Open Cin~uit. The differential output voltage into an open cir
cuit, measured at the interface connector oftbe ddving unit, shall not exceed 13 V peak 

7.4.1.5 DC Comn1on-Mode Output Voltage. The magnitude of the de component of the couunou· 
mode output voltage of the driver, measured between the midpoint of a test load consisting of a pair of 
matched 39 n ± l% resistors and circuit VC, as sho•.vn in Fig 7-13, shaH not exceed 5.5 V. 
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Y!mv-- ~~~~~~~~ J 
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8T OR ST/2 

!NOMINAl} 

t = 3.5 llS .AT 1-10 M~z DATA "ViTES 

"~" 0.89 v, 
v

3
:.0.82V

2 

~1 

I 
I 
' 

RAND!. VALUES PEA 7A.1.1 

~---------------------------~-----r---.r + A 

A L 

8 
TEST LOll!> 

NOTE: The nme t in tflis figurs ntiS'S to tne rise time anvalcpe. J!ttar and t:lury ~'Cf& are specified Elisewhere. 

Fi.g 7·11 
Differential Output Voltage, Loaded 

7.4.1.6 Fault Tolerance. Any single driver in the interface, when idle 01· driving any permissible sig
nal, shall tolerate the applieation of each of the faults specified by the switch settings in Fig 7-14 indefi
nitdy; and after th~! fault condition is removt)d, the operation ofthl! driv..-r, ac<:ording to the spe~:iftcabons of 
7.4.1.1 through 7.4. ].5, shall not be impaired. 

ln addition, the magnitude of the 1>utput current from either out.put of the driver under any of the fault 
conditions specified shall not exceed 1.50 mA, 

7.4.2 Receiver Characteristics. The receiver specified terminates the interface cable in its chanH.:ter· 
istic impedance. The ·receiver shall function nornMUy over the :;pedfied r.l.c and ac common-mode ranges. 
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l n r\. \\ ~ .. -. .L. I 
I l ,. ' W 
: ' : \ I ! 

--··HI u··+-···-~V . "-~\~;t-····-·- -v-1·--r-( 
i ~ I R i 
I I i u : 

J i 
~·--- T 2-·.·-··- ··_j 

T 1 a 200 nn MINIMUM 

T 2 = 80 SIT TIMES MAXIMUM 
U "' -100 mV MAXIMUM UNOf~SHOO! 
C = STf.ADY STATE OfTSET INTO Sl'f:Cl!'!ED TEST lOAD 

... j- ~0 MV W.X 
+/- 4 mA I.IA,'o( 

R • RiNGING SHALL BE <200 mV PK-f'K 
AfTER T 1 AND Sf FORET 2 

Fig 7-12 
Generalized Driver Waveform 

B 

A 1 = R2 = 39 n ::t 1% 

Fig 7-1~~ 
Common-Mode Output Voltage 
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fSOiU.;t; ~tl'lh~ : .ll¥1~ 
ANSHH'!F'JiH~l::l S(J-2.it 1~ FAitmn 

Flg'l-t4 
'.ilrh'~'fft' 'Fault Cm.tdi&ru~ 

'1 •• u~s ~et>.i.Vt\1" 11rrm;hoJd I,ey~~~.!f. When th.r~ ~'e~)ivlng interfaCe ctr~lit, at the mted'ace oon.n~d:o-r ef 
t00 I<lt'dvlll~ t1{flliJI'Il.\il:rtt ~li dri•lfnl by a d]tfurantial input fliguul at eit.hDr ilfi W Hi\i2 mwtiDg the trt-qu$ney 
•~lui duty eyde 1;{~hmme(!_s epl•d·tlcd ·for the ~rehing cl:ri:I,.H. trthen the A hJad ·Js l~Q m V' pogiuve with r~~ct 
to the B lead .• the inU!ll'f~ clr'cult is in 1he)'H t.'i:.rJ..t.e; •md u . .>illm. theAiead i,.~ 100 roYJwgati•~e \\ritb :respect 
t11 the}} leadj t:.he: in.tmi'..a<Xt ci.renit is in ih<t 'f..O ~tat.e. !'be ~vnr output shall a&filume tba initmded HI \llind 
IX} stll:t~s forth£ cmn-lSJXfndin.g ilt1mt c!ttl.d.iiwns. 

J1 tho ~"''iver }las .a ;;queld1 l!Jature1 the S,pei~ed te1!dVe thl'flSboW.l~y(>Js appLy onJy·wh£\n fj)@ !K1\teithili 
;lJloviing the. ~r.U to pa&~ thmugh t:'M r¥:~t1iver, 

:Nl)'!'B: 11-.e ¥.~>cllled t!i."\whllM f,wvh 4<.> not t.;lm ~d~ mmr tha <lut;r ~t« ,'},t;lf jittf..l''fh~l>.rl.'¥~ ~dfil'rl ~bt.•Whw~, Fbth ""~" <-.f 
l1f::J&~&!Jci..ii:-..u ~itw~·~e l~:t:) 

7.4.:2..2 .AC .nmm:-tmHul fuput. im.I?'Yd~n-oo. Tho }1t diff~ntint inpttt. intpOOance f~ AU£ ~ven:> 
l~ateti ih .MAt!~> ii!hall hav~ a t:-ttaltJm:t ~)f'l'i$~ n, :i: !$?JI2. with the <*i!,rn oftha itM.ginil.fy part- p<~:it-ivc, and 
th$ p'OO..'I'e anglf,l of the imp~dAt!.~ in degr~J lens'thtdt !lr eq:tml1iQ O.t'Kttlii ti:ml!fl thu:elll parl; nfth(-l im:ped
an<>A~. ~'him :t:rmasu:roo '>tit;h a Jo NI.Hz aine: WH.V0~ 

'l'he a.:: diff~nt<iaJ input imp~a~ fer Alii teueivers l<Jeateti in ·th~ fYJ'J!; ~han h!we :a 'l'l:~al part of 
17 .g.,>.r; !l ± 6%, wit'i:l the s~g:r. nftbe i.maginm:y pt.tri-,poEitl.?t\ and ·tlw p.h!l»t! an.rr:le of the i:m}X\>ll.an~ in clet~ees 
Jeg•r ttM,n Qt eq);la:l ta <L0.183 t)mt'>E. the :re1ll p,.~M: t>f the i:mp~lln~~ whM m~~:a1ru:rod with ft H) Mlf2o cin<• 
W!!.'i'\1. 

A 'f8 Q ± $% resiefut in iJaraH.et with an indu<-+a..~ uf gr'ftat.ur th<»n 27 1-tH m: 50 .ElH fur l't'tl:'.eive.r:s in th~;~ 
MAll tmdD1'E N'l'll)el:tiwly; s-(ttisfteS~ tru. ... t<lquirf'J"n.ent, 

1~4.2.il AC Gnm.nlon-MO£h~ 1-lang'f.l. When the rf.!e!~!.vinc interfn~U~ ckJJuii; at thH reeeh-intrequipmen:tis. 
driV(>.n hy a Mffilrffitiai input rug:mt!. at ei'tJmr till l>r .ffii/2 ttl<*-tlHjj the ft(.lllUCIH;y. 'and dttf,Y cyul.e i::.Jlitrm~c.>£ 
~pecifu!U fo~ Hm ci:nl'Uit h~lirtg' dnven. tft(1 :rooci.v~1r outyut shn1l ~~~wue. th~~ ptopftr zyutpu:t .sta~l ~ B'}X?--eifl~ 
. ttl 'rA.:t.l; m the pro~~· net CJf a- !klak (!OJt'!.t'!lM-rtt(lde. a£ ~me W&V* vrutJ:~(ftli !Jith~n: !)f frilm. ae H:t t£j 40 kllz T1;lf
an>nt4ld ~ ~drnuit VC in n'H~i(n:itude from 0 to a \r, <tr ht magnitud•1 Q tlJ :1.mJ tnV for }H' Wllt&geS! of from 
40 klhr t~ BRas shmvn inf!g 1·15. 

'1.4.~A 1\ftal Cu~nm.t~n-Mode ~· '\J\ib~ll thC~ntOOiving iukcfure d'I'Cuitat tlw F'00C~:\'ing.equip.numt 
h1 d.riv(l}1 by 11 ditlen<.ntial i'n,rmt signal at eithel' .BR. 0t l:H'l/2 .~u,ng· tiH1 fr~tt(~fit.Y and du.ty cyde 1Iikr~ 
a.nt:ctv sp:eclfted for: the drcuit bci.llg drivtm, ill» ruQeivm: otltput shall ttJO!l\l.me t,h{', intendt~d· output 3tat-e M 
!!pt~dfit~d l.n 1.4:Jtl tn tbe. pr(!SIJH~ nf a, t'fJt:81 c;~Jmm~tn;-~nodu vult~g...;-, de J11!;!l:l W!, ~f'0rell<l(~d tn ef.t'{luit VC fll 
ma,g:rdJ..nd(~ rro:w o- h:di$ VI fts sfl()l;li'Jl in the k>st oot{l p of Em 1·15, Thtl ac (:mnp(ntent dh>a'l.lnot l;l~~~d the 
rt:qvi~me.nt& cff7AjUJ. 
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Fig 7-15 
Common-Mode lnp11t Test 
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The receiver shall be so designed that the magnitude of the current from t:he common-mode voltage 
source used in the test shall not excc.ed l mA. 

7.4.2.5ldlc Input Behavior. \\'hen the receiver be(,~lmes nonidle after a period ofidk on the interfa<:e 
circuit, the characteristics of the signal at the output of the receiver shall stabilize within the startup d€'lay 
allowed 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 to ensme that a HI to id.le transition is not falsely interpreted 
as an idle to nonidle transitiou, even in the presence <lf signal droop clue to ac coupling in the interface 
drivtlr or receiver circ:uits. 

1.4.2.6 Fault 'l'olet·ance. Any single receiver in the interface shall tolerate the app.lieatiou of ~adt of 
the faults specified by the switch settings in Fig 7-16 indefinitely, and after the fault eondi.tion is removed, 
the ope.ration of the receiver according to the speeifications of? .4.3.1 through 7.4.2.6 shall not be impaired. 

In addition, the magnitude of the current into either input of th~! receiver under any of the fault condi
tions specified shall n.ot exceed 3 rnA. 

FAULT 
CONDITION 

I 
2 
J 
4 
5 
6 

s 

Fig 7~16 
Rec<~iver Fault Conditions 
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SW!TCH SETI!i--IGS -···-··· .. ---~-----

L.EAD A l_t~AD 8 -··r 1 
4- J 
3 4 
4 4 
2. .3 
3 2 
z. 2 
3 3 
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HI<JII.~:c a!!ft.h> : l99:< 
.-\.o"'IISrtl!l:loE St:l $2.3, l!Al<l l!;;ilt\•ru 

7.4.3 AU! ea·hle Char.acteri:~ti£!!f, The i.n.Wrf~c<~ <'(tble <:ont!i!i"~ onndlvidusll.v jl:hiclded tV~-ibted. Jl&inl of 
wi1~~ with An <NHrail shield VOJ:("ring thct<c indivi<lu.U sh.icldoo wire _p<~in;. Thai<' shield£ mu~t !'Jr'ovide suf
ficl.E:flt shi<>ldin;: U> moot the requirem-ent'! <1f prc.tectidn ag:\il!st n int~.ri('rence and the f<~ll<'>vti.ng cable 
parameter~. fr.dhid,wl shit~ld..~ for ~.aeh slgnal pair ore ei~ct:rkuJly isolated from trti' ;mt.er shield lJut: IUlt 

r.~eesf!3rily fr<~m each <:•t.her. . 
The overall <:hiHld "lr>ill lle.·retnrr.~.>d to t.he Mr\U and D'ft!: Units vta thi'AUI rontlHCtor shdl as d<Jfir.('d in 

'Ui.2 a·nd 'l.ti.J. K n eormuon drai:n wtr(' is t\~d. f<rr o.U the signal pair s.hiclds, th~n. it £<liall he cnr.ui:'ct·<~d to 
pin 4 , ft;dividu<d drain wil'fl rut"ln't'l!! fbr ;zach ~ignal pair mt\._v bc. used fAAe 7.63}. It: is 'tetXImm~nd<Jd t~ 
tJtdivi.du:>.l d~lin wir<>s ~· us~ ~n ttll <.l<>ntrol ~md datil .<.'itettH sltie!rls l.t> m~Nt auti~fM.t!lzy c:roat.talk 1ev!.'!s. lf 
imlividmt1 tirain \or:ires a:t~~ Uli(·:d, they shall h\• intcm~cm.t\(>;(:l:~d Witr~~n theAVl ()41blB~t. .eath,e'mlumi H>hall be 
Mnn~tcd at. taaflt i:o 11itt·4 I>i ~ach «nd nf tit£• cQb}e. 

The. pm~nce ~;f the CMJ.ttul but ~i,gr~tl pail.' .i~ opti<lnat if <l•-iver or r(!ceitrer tin;uit- <xr.tnJ)(m.-ec.ntl; i<w CO 
m"! not pn:rvitfe<L ~nMidii.rathn.should be givon to pr<fptldy t<~rm1natinl.t th~ eo ~lgttalturir within tht>. DTb: 
at•d 'MAU to preeh:uhl (~t"rl>noou.-, !Jp<trntion; 

7.4JU C'.:ond:uet.o:r. Si.ze. The d:<; p<~WW" p~lr i.¥1 the intet~1n~r.ting cab1<~, vo1i:ag" (1£liJ:l.num az•d volt~~ 
minu~. r<ht,f! be ~OmJXl6P.<l of a twistlld pair of sufi:kioo.t [fuug.~ str,mded ~?il't'.S tu Ns11lt in a n<>rnfnal de 
!'eS.iiltr.ttt(~ fi(jf,t(a ~~~d l.-7ft n ptT tl')z)(i.ud<ff-

CQJ'ItJUCt.()r .!d.w. thr the sig:~1-al fX\its !lhoH be <i<'t<~mine-1 aecordiug to Uju ac: r•:-lat.e~Ipara.meter" in 7.4..3.2-·· 
'/.4.3.5. 

7.4.3.2 Pait"-to-P.ai1" B.Uanced Crosirutlk. The balan~·d <'f(lsstalk.frwn one pair ofwir~;s w t\ny ~the~ 
pa.ir in the sRme Ci.ihlJ:>; !lhe.fi.th ( wh.(A.:n ~h p::Ur i;:~ driv~n ~t 7.4 .. 1.1-'{.4-.1.~) ;::hrul ha~~ a min.imuKI'I value !Jf 

41) dB of .attenuation 1neasured over th(: range of BBi2 to BR. 

7.4..t~..S DHft>NlntiAJ Charaet(:r'fs'Uc 1Inp0d.rm:~. Thf! difl"e-r<!lntial cMrfie~ri~w:: impsdun<:e far all 
sis.'ttal p;tin; f) hall be ~G. u.al. within .ll ~1 am Mt\ll be 'lB ·.i; ~ n Ul(l('IBIH\ld ~t a fr\'({UeU(:y' (if BR. 

tO Th!\ !!omml.ln--mc.d<~ ia'rul&f<·tt·• imp<~lance ~>h~Jl Mt m::e<~i the vnh,tes sh<JW~t in. Fig 1,17 o~·t~r the i.ruU
t:i\ted :fi:<~tlu .. ~n~:y range. 

f2} The d.rrf<~r('\1.ltial mod<l tm.n.'i!fHl' impednnc<1 fhr all pair.l! glmU be t~t t .. asi; 20 t[B b~l£$W the <;o:mm<~n· 
m{)({e tmnsiar imp!xla.n(~. 

"1 A i3.G Attt>nuat;ion~ 'Ib1;:\l ~able ~;ttemmtion h~n>l& lx-ltW<'en driw•r nnd 1*"l;£~ive.r (at !l'0Jia.rnte stntJouli!) 
lhr (~t.u~h S!i.g]l(tl pu.ir s.hull :m>t t~~e~eti :J dB over trn~ f:<e·qucncy rll~e ~1fBR/2 to BR {Hz.; f<lt' s-in.mva.fie mea
suremEnt..'!. 

1 .A .3.6 Timing ,Jiu.er. Gah!e medin;J thi!!: <.<pec-ifi<:.."\i:i.an s.hnll exhibit; <.-<lge j i tte11 of no more than 1.5 ns 
at the rec-eiving end wh~n th_e lon_g~clt le:gnll<:lngi:h ~f th<! cable 1:1.~ !Sp<!cifk·d irt 7 .4.3.1 through 'i.S-.3:1 is ter·· 
minawd in a 7& ~~ ± lt;;, N>H'.stor at t;hH:r:!x:eiving end (l.nd ttldd...-en with ps~ud!n'a:n.doru M.1uH:h~~ ~m:odod 
binary data from a data ~ners.tM which 0~h.i.bits n<i mor{, than 0.5 n6 of (;(!g_e jitter on hal! bit ~.'ells uf 
exactly !J'i liT ant! whooe output meet.~ the specificntion..~ of7.4·.1.1 thrcugh 7.4.1.5. ThiS! test shan he ~~m
duviad. in a noi~v"-frt>e oo.vironm.er.t.. The abuve gpedficd Wt!tpbnent ~~ :nut M introduce 1I1<11'<:l th;;n 1 UF of 
~ jttt'.l.'..r' lnto ttw r!y~tam, 

7.4.::t 'l Dei"y.lbt:al si[,>nai deh1y bet.-w>;:gn driver und m:x~i~T-r (at e<,yxrrate ilta.tfmt«} ·fm; eF.tch iliignal P<'~ir 
~ll noi: l"XOOM ?.5? n~. 

7.rt.:L G~m.u·&l. '.l'bt' Alil cvn~i«1~ of l'it1wr thrtJe ()l" i(~r dift~tential ~jgnal cl:rc:uit>!, p!}w(Jr. mrd J.~tmd. 
Two (Jf the ci.r.;uits ~:a~ry ¢!1C04~d data ami bvn ()(UT.'j' fUU:od~ (:£!!\trill i.rtfufl.Il~tio:n. CIT-m.tits no (D(,\t£t Out) 
"nd (',.() Woutrol Out.) ar~ ffilll'<!t.-.d hy th~ Il'J'F~, and cix'(;u!l'I.Ill (l)ata .l.n) and CHCnntrt~llnl.a~'<• gourrocl by 
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Fig 7-17 
Common-Mode Transfer Impedance 
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the l'v1AU. The interface also provides for power tra.nsfer from the DTE to the A:fAU. The CO circui t is 
optional. 

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

-------·---- -----------
Signal Direction 

Circuit Name to MAU from Remarks MAU 
DO Data Out X Encoded Data 

DI Data In X Encoded Data 

co Control Out X Enwcled Control 

CI Control In X Encoded Control 

VP Voltage Plus X 12Volts 

vc Voltage Common X Return lor VP 

PG Protective Ground X Shield 

7.5.2.1 Cir·cuit 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 circuit is Manrhester encoded An output message containing a one bit is 
encoded as CD!. An octtput_idle message is encoded as an IDL. 

The following symmetry requirements shall be met when the DTE transfers pseudo· random Manchester 
encoded binary data over a DO circuit loaded by the t€.st load specified in i.4.1.1. 

Bit cells gtmerated internal to the JYI'E are required io bH 1 BT within the permitted tolerance on data 
rate specified in 7 .3.2. Half bit cells in each data bit are the be exactly 1/2 BT (that is, the reference point 
tor edgH jitter measurements) within the pennitred t1}hm:wce on the dat.a rate specified in 7 3.2. "E;ach tran
sition on the DO circuit is permitted t.o exhibit edge jitter not to exceed 0.5 ns in each direction. This means 
that any transition may occur up to 0.5 ns earlier or later than this transition would hanl (lt:eurred had no 
cilge jitter occurred on tlus signal. 
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i&Jllll:G l!lMJ:J.~{ : :l9!i!J 
A.t-i~V! RKE Hll.l 8{l2.~, lfl.tl!l '!f..litiv'" 

7'.5;2.2 Cl~uit· DI..J)tltt\ ln. 1'tti1 Datlt. ln {01) (:ib:tti.t i,<! Gt._·IU'~~d hy th@ .M-.1\:r..l. 1t t!i> 11 dUft>:re~J:Iitl p:nir 
r.oru•l»tin?, O'flH-A (nat~ l.n dreuit Al ti.r<d DIA3. cDu Wl ln d:reui1: H;t. 

t'h<~ rogru.J. t~t.Ut>.1lP-mlli oveT'f~li~J ci:rtmit :if+ I\1a:tllih~$tm•\enO'J(le~. An. iJlp;.tf., nlt'>!!l~l~ !:Olli:~in.hi~f a. 1:<-..ro bit. h~ 
encodHi~ 111::1 C:OtLAu u~pu.r me(;<=i:4.,"1i ~nt~i)'ing ~ (lrm. bit il)l t.~ncodt~\,:1 &>ll C'J}l . . ,\n i.r~{:'tJ.t_id.le J:n~s~gfJ is 
·liltOOrlbC!: ~({ &'~. lD).,, 

.A IlTl~ nHH:ti(\,¢' th~; s.!ped.fleRti~. lihu11 'he r.W1 \\' ·~ 1x:c~i';e, on the m dreuit with<rat ~. d'¢'.ed~lhht 'F'.GS 
!'.r.rm•, .nunn.o.l p,tt>~mble dhto,. arr~nged ln 10~\1 l{>;rrgt.h. pro::kt~;g ·~ !1('-.l'\l by :ll;l'!.otlwr ati.\t~on trr th~ Dl'E>: Th.e 
t~t L~]l(~·mun:: ·f.b,r lli£> data ()1! !h.e m ciri:u1t-gh~lfllllefJt, U:i: l'~([Ilirements fot· .driV(l~ in. ~'L\Uo; SJI~tifi».~! it~ 
7A .. U t.hmugh 'f.~. Hi I.U:id uhHll ';lr:hr.:;. t1te Df.~;:i.!x~itthto\Jgh a. ~e~ lC:l~hAU! ~:ahkL R!l.,l!h'tl'j1 al~4ilht.i'\' rif 
e-t4,lll jltta~ frMn 0 m 12 n-e on either· ~1iM rn ~ch transition ?-fl.nll bu £dded by the W'st g<m<rrnfu r fu trHnii
t,iml.ll ·t;n bhn Jn tlho pre.amhl<·l; aml ra.n1lmn flmo\1ntit uf Mw:JJitter o:f: rroni ,a to 18 n.~. <>n . .cit.h~r si\t(J <:>f ~~t;h 
tn\nsit;ion shall ()(} f~tled to th?. tra:u.~tti-:> ns ;in .all hl:ts tn ·~:fnulm, &eambl£> ler~gi'J1 L>:'Cto. the, test ~~mHr.atl)r. 
ilhall h~.; 4'1 bitB ot}lmlxmhi~.>, fbtlowecl. b:y·t.'tv 8 b1t:Sl.01t 

~HYl'E;A aigtiifi<'IHJt.p<m.krHlf tfll> <tytit~~jltt'Air tilit,p lw l>ill'm~ll:l(utl te. Mi1.1re !H\ll (.',>Mi~t.s fifri ilte:ld)'<itti\•n «Mtt. ¥ ~h•; ~ni<i!<lt Wt>.n:<ii· 
t.\G,.'m in,.rui..'to;: ,u~,., f-::r~n jJ\ll!ir ~'ll""'i~<·tl >~lF.<1~;·;~l~< A uq; na ~.~'ll )ltwc i~ a:o;~.ad m~ i-i•~· l.r.Anml'l!:;t.Ed lfi.j;r.al ;,t l;t'..ll 1•~h>i.rl[~ 
D'l'l'!, w;~n~t.t'lt'~<i: 'l':"'e'iliffi\rt.r.l\>tl l:i(-t:W<le.U 1SA'i h.'\ :t.t.cl1~ .fi..'fJ\tf-...l' ~~P~lM .I'IX"ein>r ~h~\i;r,. roarlfi,lt. 

7 .!i.:2.:i t;!i:t'tluit (;(}-.(;(il).trul O-ut. (Qpf.l.~l"nli\n. Thi.> cJor~tTol Oilt (C{l). ~;irmit is Slotft'cl"d by tl't~ ITrK It 
jg >) d:i:fl'i'rcmt:ia'!, -pai.~ <Vf1sifthlft 'Qf CO.A tC<mt.K:l Out cir<:lclt M and CO-B (Cont:nil Out d~r.uH .H). 

'.l.11e. ;{i~nui l;ta11ttW.i:ntt1 (I'll~ H1.:ir; cir~t1it i!l mlc::Od(.ii al!l tl.eEtt)bed:in 'ULL2. Ama.U .. J-cque~t mCl:illt~Ji.l.H i;;;. en~ 
.c.o.diacl !i.~ CHLA ~mrm.QJ itlt:~ls:~ili.!W ]$ i<"Ll.tf,q.~ ':\.>t. 'IDL~ A:i1 ii<(~lr;,t:e m~'~S"li!gt;;.if> en<:QllNl <!.ill C$i), ·· 

"1~') . .2.4 C'i'r.cnit Cl,...C'Un~ll fu .. 'fh(! C!)nftf.oT J,t (Cl) clt~emit is oou.rcM:l.lly the 1'\.I!Al,.Y, lt :\.!;a drilatenti~J 
pair c~n~ist;i.ng (llChA(Cxmt:r<Jlln ctn:uit AJ tmd, Ghl3 (f',;,.'ln:l;rd ln drtlllft :m, 

'rhe ~ grull ttansf'Hr~ti <>Vt-r'tnia dreuli; i~ r;nrod~ ~. q,eGr.tf~! in 't.3:. 1-2. A nwa.dwaitabU1 m.~fm!~-0 t.~ en· 
ccd(~tl&~ JDL A nMJU,]W(.{J.II«iiabie. tnfl:&'i!ti.g•~ is ertM;-dt~d !t'i! ·(';SsLA.:l{gtwl...gutJUf;r,J;>.rtor tn('GS!i_g'!) 1s enc.od.t~d 
.as a CSO .. 

7.5.2.5 (~inu.ii VP.-Vultng~ Plu~. "t'b~ Vci~g.: Flus(\.'!)) ,:in:uit. is a.n cpt.imHli d;r(\'tit that hHlJ be 
20!trred frmn dw DT'lj:;, If: Ud$ dn;uit :Is i!!mn·~P.d Jrom. tlti:1 I.Yl'E it shall .tu~ t:apilhk M f~Jl.e'r<lting: ~t pn:e"fixell 
'l(~l hetV?{;lc.!) ·~· 12, -.;:: de •'- G'Jf, UflQ + 15 ·v d~ + :5~ Ytith: l'(~5f)(i(~~ f.o ckeuit V'C fu.t· an C'llfiT('.Ui:S· from (I to 
.fl'{J\:1 m.:\. TJ)~ OOl.t.t>OO "'ha.H pi!'Wlde p.r!Jtecti.-m. ~br thiz ciFeuit 11gainr;t an ovr:dMd 1~1ndl:b6n. The tn()thvd 1;f 
13VX~rlvad ,pl'{>tectlon i!; rwt s peci·ff~i; rtqw~>ve::r) unllt':r' no <.(lnd,iti<>n"! Qf Q.}>l':~t:i~l, dtlwr 'll~ill or ¢V;.~·liJ~\;l, 
.:'ih~lt the lHJ\l'l:'(:{~ ,appf7 a vot~g.;~ io ~in;uit V.P. of l!~9S tf}~l.rt j} 0!.' ~t~E.U~ C.hr:tll ·t l.5.~m Vdc fl!i sp~'J(~fi.eti fil)l:)Vt,' . . 
J\.4-\U d~n,; arc cfrtrl;lonwi! that p:nltm~Jon I.Iteal'.sem_pkr)"P.d. bj JHrwtrt' £OUt<ct~'> ~1\aJ' canse ~ vnltll.g:r! 11't 
sig:nytl Vt" to dl:tlp Wluw the ~minimum ~a:atinrult vo1t"!~f'*" spe.ciiied witJwnt g:oin,g <:f).rnpl~4'lY ~a $01'il vu~ta 
,;..'htort lqads:drawlng in. exres.s nith<r> currt;~t $\rpplicil. iU'tHt{)_!)IiOO !;.>d?.V£,l00 V.P and vt:r Ad~;:qua~c pr nvinim1E 
~U\1\.ll. be tl'H>.dil.t$ J,'psutu tiv1t .t>'<ll:h rt wnditiliil dooo ant t!}fil.<!e f!.tH ~'tA.tJ to dis.r.npt.,tlm m<:.'liin:r.rL 

· Irlh~ D'l'l\; tlo~ls rwt supPGtt t:it{~ttH: 'Vft :it shall have. mr rcn:r;;(.;d;i<!n t1~ tJ:.W, r.ir1:u.lt. 

1;ii.~~a Ch;qtd~ VC-Voltag~ Conunc:m. (.:i:r<:uit VG ls, t.1w. gro\tn<l. r~utn to the J)iJW(!!." 1lonret~.ltn r.Jr.::Hit 
'\'?; <::<:q:lt>ble i>f' ainking2.0 A. Al&'i.'li ~{l con1.rnon·made Ulftnfnuhu,"l! ib.r ALi:£ cin:ults· BhaU bu nmd~ to circuit 
V<.\ 

'7.5~;7 Oi:rnuit P<'~P~;rt~.~t:ive Ct'.(>uud. Oi:r<:uit P(j ahr4l1 l~ ~~n.tt{:-ci:i:!d ·w ch.Msi» gi'olind thr{nigh !l 
m'n.x{r~n.:rm Jt te$i!lttmeg of 20 Jilf,l. At fil(~ lYfE enrL 

'i..S.2..8 Citcuii;. ·Hhi~hl,.ft>:r.m,inati.crru)!. J.ndivi.<iual pin t!.'nlli:t;a~t>tw. s,b.a:lt mi.'>i::Hh.(~ f(,lJuwiug:~u.irf.?. 
JT.!V.ltt'!i: 

(1} .PhtH 1, 4; 8, .ll, 1.4. CtiM~!4;ed f.() !ogk gl:'()u.nd in. tlw IffE 
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(3} In:q>o.?d~M:ed.() grVll.nd. ·< 5 s1 u.t t.b} low{\(if; (IIJm::•J>!ti<md l~ll/2 in t:lm MAl! ami }lt t'hc- l'righ~t .BR in the 
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1.G M~~ <".hlU'Iietell'imew; 

1AU th-ttnltiou fit Mi:lchllliJbllnted.ce.All (lQQJt~~ lJ.liled d:a.ll DE: u ~in 11U "rint DTlD 
wll u~ a f~l-o~n~ ddt\w~L\U ah~ ~"<~- • tnAle~r:~. 'rhc UAU =ay~ ~~>& d.ln·cdy 
into 1'1-.t ~ ¢.t 1111¥! be tun.tn~.etet! ~y {)n~~t ttt41'ite4b:kl ~~~ w~ t«ttll~ ~ ltm t!tan ~r "~ to 
6:0 tn. An <roW!; ~r.m s.b:ali ~a, mala wnvl(!d(lft ~~ Me ~ a:nd a fema!~ ~fltH':~{ft l;ttt thJa ~'hu end. 
J\n (&n~· ~~l} ti.~ fU."iHY thtt &1J~ 1ft~ imd tt.Jl nuta ~onoo.dcr~ sn~f! ~3.'\'e ~ \®\i:ing }WI!I!:s (ll .. 'O 

d.(dtfiiitll.tt t!'~ 'f' .. :ta, ':t~l~, ~~:n4 1~~J i.l$ tM fflM~i4H ~~t<ltn. 

't.tMJ Uuo lnt•t-1'n~4l Ccmn~wr.A l!J·pot~ MnJteMr h.tvinsr tn~ mer.li(Ultcttl ma~lltlity tHmen$i!}nli H~< 
l!{l¢clfi~ttti lti IEC ~ONJ;' rn with ~l4•Iilnted <Xltttii¢t.li ~u t0 ~ fnr. th.~Y lit'& tntArfaC$ cnnnootitU', t~~ shl!'.n .. 
at~ ¢0fiM~ilJ$ t<halt h~ tin Ww4'llt¢tl w ¢rwwrQ ~f.! ~!lt(l~t,y ()£tnt>: <tah1~ r.hleta t4!~ ~~If e~ut ~th .. 
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l::1(Jir l'i<: ~s<t.;.a : l!iiia 
ANSl!l'EJi;ii; Sw OOZ.l!. HltrJ ~ll\iJ-.11 

In or.rle.r to ensure intettuateability uf. connector!i! l)l)tained from different n:mnu!act.'tlra:s, !.he <nuned.or 
with t"\'ntale cuut:a.cts shall ronl1mn w !EO $07-2 l"'ii nnd h.n-.·e gold-pl"te.d ~.:on~ and tittNp~awd tdwlls. All 
addition.:~ tf) p-rovide fot fum,,;., "hell tamale shell cvn<luct.ivi~• shall be t>tl the. shell of the tonnecl>OT w:hh. 
male contacts, 't~~ro Bhou}ti he mulii1~le «!ntad. poin~ around ~he !!ides of this &hcll t-!:1 pro11ide frn' ~hicld 
ooni:i.n ui tY-

NO'rs~ r.;,.., .,; ~Amiln ll~fllt. .e~>rtlu><;O<<'<> <>m!I«.W romS>~el.<!rt~.ndll&itni!Ar ~.rt!it.tili.K: Ytuf~·~ ~~~ 1.\><t ~'~"~\.<;< !ilw.ih mbiJArms 1r.U· 
vnnleucticm oml rod;.,t'bd ~'l.!'lll:<ir.re. 

Tho OOnll(~t:or i~ not Sp<lcifle~ f:<t p~Vilnt operat.N· wut.let with th~ shield, ~lld pt~C<l'\lUOEt~ awn t~. taken 
nt intota.U,ttion tim~ to ~u-l'e t)taf, the in~taUct i~ wam~:~~l t.hnt th(~ shiel<l iH twt tt1 be br-uught into roniad; 
with any h<lza.rdous n~!:age whih' bdng handleAt hy OJ>erfltiniJ p<11:90Jmd . 

.St:'.o r(~fk'rmtC(; fA l~~j, 

................................................ _____ .. _ ................................................ _ . .,_ .......................................................................... -···-···-·---- ·························«<•-·····-····· 
Contact 
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<:I.-A 

Cf..i~ 

C!-S 

ve 
VP 
vs 
f1(; 

·--------····-····-·-·-··-·····-······-·······-···-························ 
Dati\ Out dl.'et(it A 

Dt~.tn Out; eircuil H 

Data O<.lt ci.r:vui!. ShieLd 

Datn In cir(;uit.A 

Dn.ta ln cireuit B 

Dab In ei.rcuit Shield 

f'..ont:rol Out efrcuit. A 

()l)nt.rol Out cirt.'Uit H 

f::.:.tlbxtl Out ci:r<.ili.t Shi<~W. 

(:Ont:rol in. ~imtil: A 

Conf.rol fn circtlit '8 

(',{mfitnl.ln c.irl::uit Shk,ld 

Vn1tuge Comniun 

Volta~; Pln;s 

Vol~ Shield. 

Pro~tlun {~.rni (Conth~t;:tiv~ Shell) 

NO'f&'J: (l) Vclh~ Pill<! 1md '1\.'>lllge.Ccml\lc~ QW; a llir>f;l\• i-wi.'l~ J)Bir in t!t~ AU! eM.t!t:.. 
{~A\" indi~at~>d ln. '[.~~.1, th& A lol-t.d 3! <> ~ir~db; l"'nit.h·" rnl.aliv~;~ C.l t.ltn R ~••H\:r "ni ocigr.lll =l u!!ga~ .fur1t Uhggrui!. 
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!SO/IEC 8802-:l : 1993 

8. Medium Attachment Unit and Baseband Medium Specifications, 
'J)rpe 10BASE5 

8.1.1 O~o-•t.•rview. This standard defmes the functional, electrical., and mechanical characteristics of the 
.fv1AU and one specific medimn fi-Jr use with local networks. The relationship of this specification to the 
entire ISO [IEEE] Local Network specificati()n is shown in Fig 8·1. The purpos(~ of the :r-..1AU is to pruvide a 
simple, inexpensive, and flexible means of attaching devices to the local network med.illm. 

OSI 
REFERENCE MODEL 

LAYERS 

LAN 
CSMNCD 
LAYERS 

APPLICATION HIGHER LAYERS 

PRESENTATION I 
LLC 

LOGICAL LINK CONTROL 
I 

SESSION I 

I 

MAC 
MEDIA ACCESS CONTRO:.. 

TRANSPORT 

NETWORK 

I 
I 

I 
I 

I 
/ 

I I 

I 
DATA LINK I 

v 
PHYSICAL 

AUI ,. ATT ACHMEN'f UNIT INTERFACE 
MAU MED!UM ATTACHMENT UNIT 
MDI MEDiUM DEPENDENT iNTERFACE 
PMA PHYSICAL MEDIUM ATTACHMENT 

Fig 8·1 

DTE DTE 
(AU: not 
~~posed) 

Physical Layer Partitioning, Relationship to the ISO Open Systenu; Interconnection 
(OSI) Reference Model 

8.1.1.1 Medium Attachment Unit. The lVLA..U has the fQllowing general characteristics: 

(1) Enables coupling the PLS by way of the AUI to the explicit baseband coaxial transmission system 
dd1ned in this section ofthe standard. 

(2) Supports message traffic at a data rate of 10 Mb/s (alternative data rates may be eonsidered in 
future additions to the standard). 

(3) Provides for driving up to 500 m (1640 ft) t>f cQaxial trunk cable without the use of a repeater. 
(4) Permits the DTE to test the :MAU and the medium itself. 
(5) Supports systHm configurations usi.ng Uw CSMA/CD access mechanism deil.Md with baseband sig

naling. 
(6) Supports a bus topology int-erconnection means. 

8.1.1.2 Repeater Unit. The repeater unit is used to eA'tend the physical system topology, has the same 
general characteristics as defined in 8.Ll.l, and provides for coupling togeth.er two or more 500 m (1640 ft) 

cnaxial trunk cable segments. Multiple repeat<~r units are permitted within a single system to provide a 
maximum trunk cable connection pat.h of2.5 km (8200 ft} between any hvo }1AUs, 
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~t]!fmc~ $~0~-~i ~ 1~ 
A.':\i~llff£ffi.E St-d EfHt3~ l~~~!l I::dithJtc 

tms~bm:ld oo~w.al «ri!tem. A syt-'te~tt wi':%nhlby ird'tirmat~ofi {$ .cllt·c.ct,l,y ert~:;ld.ml and i:m.Jln•s~W;<~ m:. the t:ll'ax~ 
iti.l i:ra:rt.8ll'lisaion tiltmium . .At .any f>?lnt m1 tht) m~*liuin, only m:t('; inft>nnation stgue,l at a tinv:~ can lH<t pr>t%ertt 
t•diht>t<t di$rt;wt:hln (:;~e wH'l!i!ion} 

t:1arrl~~ oonae. tn ill!lmiL"ut~ rmtwo~:"k, an ,>nw>it~ nd:ivity of a data -~t'.atil'ln •·t;o d~,t whethe armtlwi sta
ti{Jl'l.t>t n:a112m~tt)ng, 

~OJ~Fii l'~ ~n~~~~;.;:t. fttJJ~~,na~ :~~1~.11 i~ ·pro-~.~1~d by t;tw PlJY tc t}Je F~f--~ ~a)bi.gyi:t- to 1:::};;hc~tJ; Uaut ~~; ~ irJ.4J.(", ~t:~+.J~:li ::tro. a~.t~t~:ntJy 
i:rAl.llillllitlln.~ 1!<1 th~ tfti~l~ ~~lllU$J e~tbl!l. 

eallml c.ab~¢. ;\ tw<;•wrtdtid{;r (ee:ntct ~nductM, ll<hJ(!td i:l)'l>i:{~ro;J. .()()tH>:.mm('" 001lf>tanl; :impndan .. .;x~ ~m·ms·· 

@£$inn Hnn lll%i! a£.. the trunk :mt>dium ln Umh'"-<K,band 8l'stum .. 

eculxmt cable intcmee. :rh« •~ltlcirkal and nwcltn:niwaJ intetftu:tl t~ .. fhe :ihatwi c.t}itxh(l cahl!~ medh:ml 
<:tth.t>r eonh:thu¥1. .wJ,futu or oonn!¥:t(1ti to th~~ MAU .. Al~ knmvn as MlU tMerlhtm D~:>Jl(W<dtont l:nw:ri";:n~t 

<~ial tlnl,l~~ ii~f11l~.t. A t(mt~th <lf (::o1'£1ciHl C.i{bln m;ad(~ up '!Timt ~n0 (t~ mot-.:~' ~m!/(.:i!tl r .... ah~ ~eetii:\M .and 
M'axiatl!"(rrtMl!toni, ar.d. U7rmirult~ld at, mtch end in \b). Gfu::.taef~tit ifttf)(>if~nce. 

(')()Uitli()U pNfit~l\.(:~ A el.b'ltal }1t~vid(\li by th~ :PLS to t.htJ Pt¥-!A auhk~y•w (\\iJllin iih.e data {iiik 1ayod i;(l Jndi· 
c. ate th,~t .multiple ~t..at..iul'4"! ar;;; ~tlt;-e.r;&it~g fur l.i~~q !1'.0 the b-a .. nsmi.s~tm llli~iliu:m . · 

(:>om.pntfh!Hty int~ri:u;:e!J. 'fhe M.IJl mf.n:lal e<thte tnter.f.r.tre nml th(lAUJ, h:rnnrh rmbh~ htt0rlaoo., the two 
"!>oht<' at whiell htm.f:wa~ ~pf:dJbilHy l!l dt:>t'hmd ·U> ~~nnw cnnnt!ction of inde{llt\Nli$niJy (t(JSii.('~'*.:"<l ;\rtd :msn, 
tl-factured r.omp!.ln~;ts to ih$ bai>el:?<m:d txansmisJ.>i.~n.~stem, 

M~diu~ Attne.lu)~,•nlt.. Unit {:!!~tAU), In al!:~tal tire-a :ne~'C'tk, n (~ie~J used in. A datu ~>ttltl(}n tu ;;cup--l(! the 
~~ tei:-mtnal MrtiitfrtK,nt t.u the l:tM.;gm"i,saion mildiu~m, 

M~Miu:m D~pendt>Jut lti:tm•fae;e (MJJl}. 'f.h!li trtet'!hit~ical and..'~tlf>e!:ricHl int;jl;J'f&OO b~>tW#eo the hunk t:!!hle 
:nt(!!il:um tmd tJ)& 'MAlJ, 

~~h.Y~~#l ~tgu,~{ng WLS). 'fh<J.t. vortion 1>f tru) f'bynicul Layer, Cl~dained w!thi1~ the D'l'E th~tJ.ift)\•lde" 
th~) l:t~t<;it!al and fu.!:l£t:itmal ~tipli:ng he1NN1eu MAU and Oata Li.tl.k LF.i,)'mcl'l, 

r*Z:p.eater""A d,nvi.;e \I$<'Al to e:rt.cind tl:m 'length. tu1mf:~; ~Jr infert:\mncci;hr{ty of'thta ph;vmca1 mwi:U!tl beyoml. 
tbst im.P<$~d hy 11 s:ing1e f.!e~ttH~r.t. u.p tt) th~ maxim.unt .ai!oy;<ablc~ 'end-to~nd. tnmk ~;mumi:i&.-rim lint>, 
lm~g:th. ·R~peatcr~ pu:rfm:m tth\ b<t.-::k ;~L{i.ung oLn;r.it-<;-r:htg sig!ml a,-:npntud<~, wavnftn:m,!lnd "tittling awli~tt t.(t 
:nm:md data a.nd c.flllhllim. alg~lii, 

8.1.:1 AppHmd;i()'It J"entpl':ct'tve~ ~U s:u:.¢ MEI)IU!IIt Obj®'<\~iv~ This ~'titm #t«Wiit tlw hroo.d t!.q)oc
tive" tmd NMnrrnption6 l.l;l1(k;:riyiOJ;f th~ M!fltlcifi(r.t~tl¢cM d£<Jint'd throug.hant. thm ~WN:'..tian :of the $!\\nfbu:-{L 
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TS\)IIlliC~O~·~ : .t003 
~"'l>i~1.il~ ~t.d $li'ni .. ll, l!J>l~lli!<l!.ti::::• 

(}.} 1'!-ol;(ide the physicallue~ms tor eml .. nuu:n.ication betw{*ln l!Kr.iJ tw~workdata· Ht!:li: entiti(ilL 

X(J'.l'!;\ 'fh!" sitmd<Jnl.c'""'·"" >' il»~~·~~' f)! iJ:l,o ;;J;pkrli t,.,..()Ot rl,. ~.Olllrt.~i ln i.hd~t .!teil:(OO::~!J\,1J.><llu ~ud, lu a~lllth.:ro,f1R> plly~· 
lrAll w,ii.lutult.~<:lt wru.-ibJr, ·~;tOO:d t,'ttl ~ ...... ~· oi ~hv. OSllWf~?rt>-ll<W MO!.I.1f 

DeH1te a ~thyil.lc<il i.r!ted!loo th~t mtl h(~ iml)kimented indepenrlfl~~tly amx1t),g di...<fcr0nt wnuuf}ll~u:re.m 
{rf hs:rdw{tr«! n:r'A &t'f'·,_l<·lVH Hm 'lt&tencled.kwl-~.1 •>f enmpnfihllity wlwn ill bltOOnr>flcted in <t o:inmtoit l:O.::a.1 
lwt.Work. 
I>it·vido ·1i eomntun!cni:ion dumnel eap·able tif i1i;ih hattd:wiclth nnd tm\r !>it m:Hw n.tl:~ ·pcriQ<~·m?,w:c. 
'i''b~J r<'sn}tB.nf: ttt£irul bit c!'lXJ!' :rt~tn, ~t the phyai{;tlll~y~t- ee.rv+~ irrwrfi¥:c. shcarld be Ie&i'! th:Mi ~n() 
J)art :if~ 1~ ton tbo.utdcr ~: (}n:0 pa~t in io9 at tha hnk'ieven. 
Pr(;,1ridfl ·f'<xc i~t~@:~ 1~i: itl>lhJta:tion t'l:nd ;Hcnice, 
JJ:tuv'hJ.tJ for high U(;k;W'Q:.rk &V:~illnhil;)ty \ahili'ty vf asr.::iti<i:ti 'bgpin UIX'e&'l f:(, the mcJi')u.tn fHid (>lUll,~a 
· t.h~) ·•h~tr.;. Euk ~~>nrti:-..:!d.on i.n fl i:imety f<*:hitrn\ · · 
r;:nuhl<~ ·~I;\tivdy ·klw-cl)>!t' impl<>mt'\ht$.t.iMilr 

8.J.,:',l~ C~Jmp.t!.til~iliiy (;~&lil"'t'~tJq.\':1~ ,AU .m;pk:1mmtat.~iln.s. .l)fi:hl&. h>lt>e.'brutd ~l:K:i\tl. &yii.ii~lW .'lih3.H. oo 
Wn\pr ... till~.>lt J.:h() 1\UJL 

'rhi<> ~:tfm{brd p:nwidet> tmc .-xplkittn.m'k cahi~ mtmimu tlJll).citicati,..n thr the inkr.t:•>nn<..c1;on o:fall MAU 
l]p,.~~ellt 'l'h<s n)P4iu.m iif.cif; tht; funct.ioMXl .~ap._wility <>f thb MAD, and t!w. A 1.!1 ~oo '.i~olfi.n':'d. tt) Jll"tn1d<~ tl.m 
hi:zh,(,s·t !)!•VMihlt~ .lev(jl ,,r 1:vlnpat.lbi1lf:y amct:n,p, d~-ie~ doro6fgned hy diffl~:nmt u:w:rmuwtut'!?!.IW Uesi.gn<t!'l} are. 
f.riw to Jmplt>Att0Ylt' t.~r1:uU:ry wit.h:Ln the M.A.U.ht atLapphr.,ttlou· <l\:'p!mdrtr~t tnf.m1l0t prwid!ld,tho Mn lntc.r~ 
:ii.u:c ;m ti.l\UJ: Slll!~t-i.fielfitiona &l?(~ SJtt:istl!!tl. . · 

~:M.wyst'i$.1.4 b~{t)l~ i:hh il\;),(ld.ti~:!t.iO.O ::tiiiy hi~ 1'11lJI1errtcnted. ·in !!!<WeTnl diff<rrtmt. way,:r p.t·<xv·id,~l~mpnci· 
hi.\J~y (.lit th<dtH~itl:ttl. ifi II~!!.intaiu~l.d. lt.'iti pol;.ll'ihk for. !~tunplo, t;o rJLY.:iigll •an i~tt!l~"tt~~d. SiatiQi'l Wb{')m W. 
MAC is ;cmlt~(lllC(l '?t·itl,\.H tt plt__\"$t('<.\i .lYl"E $J'$~)!l'l.tpn'iJIOntmt, thi>ra!Jy !ill:ntirtati·ng th;;< AU.I ~:>:h!e. The dJ)'.iee 
dc~l~i;r (t~nd r;yt\tem u«nd ~1mll th~!'l ~\•i;d(lt" ~:.teh tattn~ t.l.h! top.>lol.rkttl tl<,'!dhllity, ~y~t.:;m (ivuilabiHt": 
·~mi:l 'I:Otll1gU.l'H.bi1ity. , • " 

8, 1.3;8 lhti~t$m:tsiU:p tu .tJ't.,...") and AU 1:nt'>d<t(:e, "rhla J>'ociion \kfuw~ th~> ,p:timtAry .Phytrleall:J.y<,r !Q:r· 
Hm 16<;.:~1 ntczo nctwurk, u la:yn: compl'is~>d ~f bot.~t tJ,.e 'ph;;-tti!ialmr0ittlt't.l a.ttd t},.e rttdi·rr;~::nt£'tty drt~titry 11.et:·· 

~s..:;aiy tf> CflUpl(.: t1 i<t~th>lis ltt!iaim{t'er)rd.:h. dite1:Uy 'i~t,ffh;ti't'ilifY m<'l!i:itnli. 'rhit . .:i((m~J1!>:tB l~t(}~] physic<>:! ~~~<r 
<tf thv lm;r;.l lll•(J~. m~\mHrk may rood.~ II~W~tl:ei\lly ill twl> diottind; 1t'l.:~tl!}!+<>, the Jl...iAtJ llj).q the lJTE, '1;1~\).l.~~t<;, 

· u dt>i&o rdRlhn.shb e::i:.'mf;; hHh!!B!lii ~hi>i·~tinn :!lM. Sed.i!}G. ·r_ This i:'ndim1 sp~ffit<s till i.!ftl:u• nh~>'sieG.l 
medium Jl<H:l~m~.h;~,, nU ~Nh<>'PY.u\ hgk-s.~l fuu~~;iox~ rwidill#. ilt the .Ph>'c~;s~l M'AU. a.ntln;J.fe..rf?.lillet> ·th~ AI..Tl 
~~>tv-ciate<l ·with and d~:frn~'d t}irou.gh%t l:kciiwt '7, 

~N<Y~T~: -~'1 t~ i~twf;;.~). t~f .t~ Jl}\)'tt.i·c:W ~fAr; ~)$::1i,liO~"'M\·t. ::.t!>tiO~ O't•·s. tht~' ~X-~' !·){ l>O.dt-th.ia:. \"t~i.-'o.t .»nd Ss.--ni.Lt.~ 7' .f<:x· ihf!. l)t .$ u. rul AlJ:t ~9l~d.fi(,;,t .. 
1~)ta:.n~ 

$..)..~1A. ~i4rlef! (?! Op(~l'aliQ:tr. The Ml~oU i:H::r·qm.bk; of ¢1pcr<ttiiig in either <1 "'NJJr.tr.uf' :m~1dtt <i'r an 
-optbn~l1 ''~'tt~u:imi'" m(\d.e, 

{.1} Nom~l 'M.(;J,e., 'l'l~e AiAU f<4'1I:'Iit<r..s as: a dir.:~t,'t: ~nnJw:>tl.on hot>v(x;rt the 'ha.tiK:h:mtl l'Xlt~dJurt.. ·ami tlte 
In'B. n~t..a output fi:'Qul ih~' 'IY.l1~ b (l!Ji~::~ut ta the W(l;!'.tl:)l t.rur~k: meai!.)m Jml H~Il {h~t.fji. o:n. the l:l)~inl 
t:.m~k m~M\imn is inpu\: l{) the IYl'K Tlri.>! nt{l(ic. it:< th~:t "lt(lrmaf' utt.th.\ of Oj'>CI:".ttl?l!t fO'.r the iT~:tcnded. 
mt~Hil{;;t' tra1!it: b<;twe-en e~tati(ll1~, 

\21 Moniim' Mr!(h .. Tb~ MAU 'I'l-an~1uit 'F\m~;:t:i.m i~ d.hml,Jlt~ to fll~,v~ni. dat~ fi:<Orn hui'll£ ~~vu:t Cf,\. tn~ 
triHtk C<tc&xi.'l.1 medium while thv tt\(;e.ivt' fim(:tion arul Mlli.!;'lion pteh'lertc<l.f!;ttt<:tlQn ~llntli'n :activo fm: 
pu.rpn~!~ Hf u:~orriwl U..f{ Jn<e!:iiu:m tn.<1!'.S<!ge tr.aftl.e, Tb.iot modl-!. atlt'u S~.'iweB R$ll·Jimlf.e4' tt~st 11tQd.e at: thP.~ 
!~anit ti.tbe it is£Jate:.> t.bi 1)4~\J:.J trMSnti.ttm: froin thtl mo\.Ul.tm, Utld!~1- .tni)~t· ]'ll}d.t fthttt ill. i:nf.rR3hl .. 
Htm) fuu1t C(f(~ditkn~ 'tb~ mt>ni:bor m<.-de eb.~lhlt~i! ~x>u:timHnl: U.$16 oNJw 'n€>twar'k whi'k) t:~ ln~:l SiatiiJU 
is, b('.i.ng_se!Vk~<i. 

~~21).1,..\.'tT .'f.'u:rt~tJM.al Speelficatio:ttl!l. The l\ot:.4.t) t.'~>mpurm.:ot IH'U>~id.eM the .:nt>?.ll.8 by whJ.ch signalt~ 1m th.P. 
v.m·qihyt<iea.\ly f!HJ!i.o.l."i.l.ttlAIJt slgnttl ci:n::uit» t~'rom :tiw DTrJ and !:hdr ii.">.'i'Odated int;~i.la_y(jr ma;:;~Cl$ ~lV-' 
(:oupbi bu th<- <~ingl~' <:~Y~xk~l cable b!lsdmnd sig:n;:<.l llne. 1.'\} 1lrihl(:V'0 thh1 b!l'a tc ohj<'><~;i·N, the .M.Al'J ~ltl.l(lr 
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J~~OI'J-X ~02.~; 1993 
.ANStll~l'! 3td &Oi.UI. l~n &iition. 

n.t.nt rontru.ns the tollowii!g fum:'donal ~.a:pab.ilitie~ to l"-.JU:dl{ rue<>~~-= flvw bst:"wetm th~ DTE and the ~e· 
ba.nd medium: 

(lJ 'lr~vmit Fur..cUM. Tho a.hil.i:cy to tmnfilllit ;:;erial cifJta bit .. tr('<'l.ms nn tha b~rutd medium from 
~ !()tal DTE <;'Tl.tity txnd tv une or mvrE> r;:n){)W DTE ent-ities on i.h~ l<!Ull.o network.. 

(2) Rt>wive Fuflctvm .. Tht> a.bUity to rectli.v('serial tl~ta bit 5tl-eam3 over the lu.L.<k>;banrl m«lium. 
(3~ CrJitisim~ J>rv.l!~l!l':(! Frmciioo.. ThB ability t.o de!A:'C'L t:he prosenct' of two or mere Bt.'\hon~' rol'.rurrent 

t.'ral.l ~mi.lt!rionl>. 
~4) Motlitor Fwu;ii..o'l?. COptinnai).. 'i'he nbi.li.cy 1il'.l i n.hibit the r.t<lr.mn! trnns.mt~ dt\ta ~tt03m to the me(!ium 

tlt ehc t>am\' f.im(o !h~ nonnal me<•i;·co .i'Un<:tion and ()Olli~ion pre~~?nce t'unetii.m t'tl<l'Hlln oper.ationRl. 
(~i) tlaM~;r F'un::fwn, 'l'he abilit:y to a11tonm.tieully i.:ntcrrru:pt th!j t;t.tl!\.!!mit fh.tte1\Wn ~nd inhib:U. un •ll:.mn.r-· 

m~l.Jly l()'ng output dat.a strtH<m. 

8..2.1.1 TronsmH F'u!n-cl;ion .Re'fui:rement& At the sta:rt af d :fta.rn~ tna.ltami.<~sio-n t."n tht~ coaxi~i eabhl. 
Ill) mal'1.l t.b~n. ~ lti(.$ (2 full mt ool1f;} ofin:f.'i>rml\ti<m roa:r l>e re~<rived fr!lm tho DO ci:r.-c.uit and net lran::unit;tt1d 
Otlt.f.: the euaxhll Dl(,diuu;. Jn addJ.tl;jl1, ·jf. l~ pi;'nms.rrihlo fur thv mat bit !U>nt to rontn:i11 en~ded ph{(ii'e \'·i.\:)Jl\·· 
tion6 ar i.nvalid data; h<SWev~r, ~111 st:~sive hit."! Qf tht~ fl't\Ule Gh"'ll be .reprodveed with no m<;t"e than the 
£pecifled runount d jitt¥-r. '.l:hl OO('()l'Ji hit cell trnn.~mitted {.r\to Ute coaxial cable ahci!J oo carri~ fr(lm the 
00 ~ignalline ;m<l trnn.;mutted onto tb.(' comris.J trunk <'.Sble medium witlt thf.' ronect timing md si.guill lev 
eln. 'fh~l !i!1;end,v~r.taw propll.gation deli~y h~wcen tha 1}0 cireu:it rooaiv~r input awl the ~axial w.ble output 
tlbailnot ~c.'1ed ont>-h>llf nit etlll The~ ~Shall bb no lo~o>i<:l)l signal inven;·wns h\'tween lite branch eabte DO 
d.rcui t u.nd tha eo.ui!d trunk ~hle (frtr ex!unple, t\ "'high,. l<~Wc lev~ input w the MAli shall ~rut in thc
le~r: nogativ& t<urrHlt ilow valut! on the t:nmlt roa.xial m<~diu:ro). A po!!iti.,e signal ~n t.1rt>Asig·uo.l Jend oftlw 
00 circijit e.ha1l res,ult in a mora poDitiV{' ''~lt-il.gl.' level on t.h" trunk ooaxiaJ mfldium. rt i;,; llS~rw:ned tlmt the 
AUI shan provid<C. ad~qua~ .!J:ro~<-ti<)n ag"Aim•t n~ise. rt is ro.:omtr•~ndnd ~:b&t the <lesign~r ·provide an 
irrrp.1('m<mi:r.l.t"iQn 'ill whkh a mit~imnm th.t'e~hlJld sign\11 ii:< t-C-quin.m {·a ~~bli.lih "' transmit bit ~:~tn>.am. 

The Transmit .F'tmctiau shaH tmtpuf.. a.sigrutl m1 tht:-: trunk. l:na.:ld&t medium w~e levels· and wav.~form. 
•:muply ;r;>ith J~uu .3, 

In .ndditiM, when th~' DO CUX.'lrit nus 5,'0l1Q ltlle a.fl:.e-.r ~ thuue i';! out:pu,l; r.h<) 1\fA:U ::-hall then ad:ivab! tlle 
~.Jlilliun .Pl'e~nce function pm do¥.ieto Hw tnm.k ctnudnl ca.hl(l a.<~ ·p~lMibl\' Witlwut ht~dUl;:ing .an. ~txtr.an .. lClte 
t;ig'!'l.8.1 on. Uu• b:llnk .c:OOJ!;hd nt£1tlimn. The MAU shall initiatt:• tht1! t;Qfli~iim pt~n.c~.\ st~H.e within 0.6 Ji~ to 
1,6 ~ ~ltet tlia !~ta.rt af th~~ ()U,tpnt idlt! s~~tAl and aht1H .mniM·ni:t.t !l.n ;ictive oolltgion p.res>m.t:t~ .~~ fvr a 
time cqni.,.aleut to 10 ± 5 hit. c~?ll~ 

~2.1.2 ~eeive .F'tmdion Reqw.n~ments. Th~ :i1isrmd fr(jm the ooa!llial trunk <:able ;;~ht~.ll b~ dil't'Ctly 
coupled U:l the l't'ceiYer Hnd aubs\'q,Uant1:r ac couJl]~d bt!fjm! r<~ur.hing tJ~ t't!C.:~1ve cirenit uo.nneded to the 
D'l'E. 'rbe r~:t:>ive fun~ti(ln shall (>U~nt -o. r:ignru o.nto the Dl ('lrC'uit ofth<' AUT t:J~bJ.e that cl)mpl:k•s wit:h the 
Allll'pe<;ifh:ation fo:r drivern in. ?rt:AU:i!, 

At t:he sta.rt cf a f:r.ame ~ption ii<>m th~ OO!\xi<ti c<~ble., no mon> than f> bitl! tfivf.' full bit ~Eli} of infar.m&·· 
t:ian mn_v be rec.t}ived from ~ c.oaxlaJ c3bl('. ~na not transmitted onte the mC'a-ive (DT} <'l.reuit. ln addition, it 
iss J:)Ct'Ulll!.iribJe for the first bit SP.Dt O'>'t!T thl' f'e('~ive C:il'tl:lit tn Wntain eni.XId~ pha&9 vi..alationS or im-alid. 
dnta; ho>'i'f.'Vet. liU succe~ive hits of the fram.e shallt-eprod~ the fl\ro.:nU.tg i!ign.al with nu mQ~ tha·n th<! 
a'Wve spooiled atn'>IL')t aflittm·. This i.rnpHe-<i that t.he sc,cond bit rell Rf.'nt on.ro t.l:le m <.ircu.it present£ v'did 
data tf) th{; hrancb. cable. 'ibe. sready.st.aw ~Q_pagaticm dtllay betW\'en !:ha ecyruc:ial c..<thle and t:be rt.><:eivt! (Dl) 
ci re\lit out.put >:~hall aot <'X~P.d oue.ha.lf blt ~ell. 'I'hero ar.e rw logical sig-nal in'\-ereiana hf.'tween fbe C'.oaxi!d 
tt.run.k.) Clllll~ and th(; 1\.t.AU {lrranch) CP-.ble rect.>ilf<1 dn.'Ui.t. TI;e d.recit bandwidth ~the! r~iver- f-uncti<•n 
.?.huH be 1imited to 5[} .Mfu. 

A. MAU moota~; tills ~J1et~inmt:ioo ~haJJ e.xhibit adg\' jitt.\•r into th<·l 01 pair whc.>n terminnted in ·thc a.PP'rt~· 
p.r[ll.t.a wst: l<18d spe'=ifie(l in 7 .4.~H~1 o:f: no more than 8 .0 1'\t> in ~ithm:· dimolion when i.t m inllt"alled 1m tli!~ dis.
tarJt eml or ali hmgthti hetwe~n 2.f:i ni an{t f>OO m of 1;ha ~~b'le ii!)edfied !u 1>,4,1.1 th.rcugh 8.4.2.l.{i 
OO.rmlnated at both <mds w'if;h ie('nti.r\>a:tOt't\ m'eeting lb.,, imJlCIIanc~ 'r"'q.uinmtent.a af8.5JU. u.nd dii>Jtm a.t 
om.> t?nd with P9eudo~ra:ruiom M.ru.tr'~'l<lati!~ t.>h«l<k'il. bh\acy datil from a du.h1 g'(inr~r..fltm.' t:hat oxhil>it~ riD· mot-e 
tll!W: U} 11s o( (odJ.~jitte:r- l:11 cithm: din;ction on haJf:.hit (~n~ of (l:Xt~ctly l!2 BT rmd wllos& nu~put me;.•t._, t:b~ 
~pecl:lications of 8.3.1.3 ~"'!~pt that the 'rii>el:ime of tht~ si.~~mli. rmnd: be! 30 l\i;i + 0, - 2 n~t 'thiE te~t .;,h£~11 h .. , 
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ANRTilF.F!F. ~td AM:~. 1"<1Q:l R,j;,;.,,., 

condurted 1n a noise-free environment. The combination of coaxial cable and MAU receiver introduce no 
more than 6 ns of edge jitte'r into the system. 

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

8.2.1.3 Collision .Pl·es(m<:e Function Requirements. The signal presented to the Cl circuit in the 
absence of a collision shall be the IDL signal except when the NL'\.U is required to signal the CSl signaL 

The signal presented to the Cl circuit during the presence of a collision shall be the CSO signals encod(;d 
as spedfiNi i:n 7.3.1.2. This signal shall be presented to the Cl circuit no more than 9 bit times after the sig
nal (fm· example, de average) on the <:O:Jaxial cable at the MAU equals or ('.;KCeeds that produced by two (or 
more} MAU outputs transmitting coneurrently under the condition that the I\IL4.U detecting collision pres· 
ence is transmitting. Under no conditions shall the collision presence function generate an output when 
only one 1\iAJ) is transmitting. A MAU, while not transmitting, may detcd the presence of two other .MAUs 
transmitting and shall detect the presence of more than two other fvfAUs transmitting. Table 8-1 summa
rizes the allowable conditions under which collisions shall be detected, 

'l'he collision presence function may, in some implem(~ntations, be able to sHnse ai1 abnormal (for exam
ple, open) medium. The use of lVlAUs in repeaters requires added considerations; see 8.3.1.5. 

Table 8-1 
Generation of CoHi.~ion Pr(~sence Signal 

... MATT- .. ... Nun1bers t>f'fransmitters 
<Z =2 >2 

'l'ransmitwog N Y Y 
_N_o_H_r_a_n,_·m_i_.tt_ing.:_ __ __,_~N M11y _ ----~ .. -----

'! ~ will gcucn;.te SQE me~sage 
N "'will not wmcrate SQE me$ sage 

= •= "'=""=w.mo==...... :t'l"J= .. ~;;.,';.;~~ .. ~~.~;;;;,~~ .. SQE meesage 

8.2.1.4 Monitor Function Requirements (Optional), Upon :receipt of the i.sotate message the 3-l.t\.U 
shall, within 20 ms (implementations: solid-state preferred, relay switched permitted), disable the trans· 
mit funetio11 in such a way as to prevent both the hansmission of signals on the trunk t:oaxial medium and 
any abnormal Jnading by the disabled transmitter on th e trunk coaxial medium itself. The monitor hmc
tion is intended to prevent a malfund.io:ning active component (for example, transmit driver) from bringing 
down the network. The isolate message shall not interact with the receive or collision presence funetinns, 
th~us pel"mitting the normal operational mode wherein all data appearing on the trunk coaxial medium are 
carried to the DTE on the DI signal circuit. 

NOTE: Verification lOr bucccssful executiun of Lht: isvlu.t~ message require-s usc of til(~ 1-nut..~ cnaxialniediura ltse.1f. This J~vel of guar
ante~d perfonnance :requires use of syste;::• l"y~n: abcv~ the physical layer aJ1d implies some interrup~ion of normal tr·unk coaxial 
nu~diuJn tnessa~e tra{fJc. 

8.2.1.5 .Jabber Function Requirements. The MAU shall contain a self-interrupt capability to 
inhibit transmit data fi·om reaching the medium. Hardware within the MAU (with no external message 
other than the d.etection of output data, bits, or leakage, by way of the transmit fi.mction} shall provide a 
nominal window of at least 20 ms to at most 150 ms during which time a normal data link frame may be 
transmitted. If the frame length exceeds this duration, the jabber function shall inhi1,it further output. data 
from reaching the medium. 

When the transmit funetion has been positively disabled, the MAD shall then activate the collision pres
ence function as close to the trunk coa:dal me<tium as possible without introducing an extraneous signal on 
the trunk coaxial medium. A lVlAU without the monitor function and powered by the DTE may reset the 
jabber and collision presenc<l functions on power· reii\et onee the error condition has been cleared. Alwrna
tively, a self-powered MAU may rmHlt these functions after a period of 0.5 s ±50% if the monitor function 
has not heen implemented. If the monitor function has been implemented then it shall be used t<J reset the 
Goll ision presence and jabber functions. 
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8;2.2.1 l)TE P.~~ La~ to MAXJ I~nymeal Layer MeK1lU~li. The· follmvil1g m(1S~agt:~ can he 
oont hy the DTl!.: )ihy%ic.illayer eRtit'iett i;o t.h~~ MAO l)hyska! lay£<-:r entitles: 

M'l's&ng'~) Gi.t~ult. Signal Meam:ng 
....................... ,.., ___ ,_ ...... -............... -... -........... _____ ... , .... _,_. ---··-·--· -----·------...................................... -..... _ .... , 

m.liprtt no CDl, COO Output ir.fQm.-ati()n 

aulpu(jdli!. 

t~ornu~l 

((Jptll)nal. C:i~;-cu.it} 

(j{) 

HlL 
H1L 

No th!ta tn lx«mtput 

A~mn:~ the zu:m:!:ntntiltlVH s-tnh~ on the: 'tmnk C(~iuial 
medium 

Po.Uthn~ly di:mht~ 'the tnutk ~~mal m>xhnm 
trtmsnd.tt:·l!" 

~.a,~ MAtT Phy$lce:l L~J.'.er to tl1'E .Physiv.all¥Yt>;r. Th.!:t th11owiug me~£i~ ~n be st\nt hy t.'l:tt\ 
MA U phyrumt layiO!I entities w tn<l .U'l'Il: phyffiet:U.layer <mhti<~a~ 

=-:::':::~:*:·~~::::::.:.:.::::::.:.:.:1!!:-=:,e.:~====:.:.:!::::::.::.::::::::::::::!!':~'!l'.:::::::::e:~: ..... l: M ~·~"f~~~w !A .... .........,..~~:.:»"1!~·*:-::~::.:.::::::::.:.:..-:: :::::::.:.:::::::.::!:::::.:.:..-::::=:::=:: :: 

1\!~kwag(~ Di:n:uit Signal Mr_..aning , 
••-•••••••••••••••-••••••-••••••• ••••••-•••••--•••••••••••••- ••••-•••• ••••••.,..,._. ............ -.......... •••••-•••••-••••••-'"_..'-·-······--····-·-••••••••••••'- '"'"•"""''""''''''•._'"-••'• .. ••-•'•"""'"'""'''......,.~'--····--••'•'""'".,..' ••••••••-••••••• ••-•• ••-•••··----.. ·--·· .. 

it:put 

in:put.)dk 

t1MSii..3ttfdlJfllJl£ 

~'d~ .. q~J-4liiy .. .wr::ror 

:ux 
.m 
(!! 

Cl 
"''""'"'""""'....., ............ , 

em, cno lnptd< infiinmdis:.m. 

ID'L 'Na.inftn:;m,rdiur.ln lH~ :hrput 

mL lvu\'U i~ evaihibl,; iil:r nutput 

CS'O Enrot< deteeted by MAU 

8.2.2..2.1 iaptM: M~g~ !be 'MAU p~~l .l»,.'{IW sends an i~pu.t m~~~ t& t}v;;J)'r~i p.hyeicaJ 
Ja~~t w~J:t ·~ MAl1 ha11 a hit ufdattl. to s~tltJ fn th~ P'f'E, 'l'iw phymk;al nm.hzat.inu of the itrrx~;~.t l!H~~'%,'li i~ 
a Gl)Q or CD 1 ~*!n:kb)'~'the MAlJ f.l~ t.hl<\ DTB m1' tba d,,a:ta ht ciretlit. Th(;! M.AL1 oonds {)j)O if the input bit fr..; >1. 

zetf.Hll" CDl. tt tl1e input .hit is ~{me, No ·w.tirrd1~g· of th~ !iDJ or C.OO $ign.~J:s t4l\:e$ l)ltW:& within th~. M.ll tt 

8~..2.2.2 in.putJ#l¥1! M!>'.lllfl•· 'the. "M.U i!ltysicm1 hi;Yo:!.f semi~:~> M ihpui,j&e ttlf)~t>>M¥J to t~e lYi'l!.i 
tihycltili la.SW wh~t\ the MAU rl~ n.ot·h$,ve dd~ -ta :send tn th~ !YJ'E. T~ tih,;,;ekml :tNdiz#tl!m. of~. 
~)tputjdle ttt£lflS~t~ i£ th~ ID.C lligntti oo:nt. by {hi$ J\1:AD t(l th.e. 1Yl':fl.': ~>n tb®> &Ats. in r.mtnit, 

8,.3.2.22 ~j:tntU.tablu 1\i:e&Dage, l'lu; MJ\tJ ¢\y.smal Jcy-<tt otmid:>;; th~ 1htut __ m.;ailab&! mtm"<>.if(! tu· 
i!1.8 rxrn physical Jcy~r whM the MAD ill '!VIl,lli:ibk' fur oatpnt. l'hH mau:_fi.ruli!rkM£~ 'm(($SagB i,; OJwey-g i(;(~ri.t 
by a. 1\1..-\U that i~ ilJwsys p:re'j)!Xr{!tl tn Qut)?ut; dnta unles~; ibn sigrud_,qwzUty.Jlf'{'YJr me£Ba!,>e shall '00 stmt, 
instead, Snob. J> MAU d~cg nct NqUit~ tMtt .... rnt~t ti"l i•r"Warei:wt1lf for data output. Th<! ith}1$iealtw.sllz4· 
unn <lflht~ m(w,_mmilabk ~sage ia an UJL signal senl:. by :the MA'U j;Q lihH Ifl:E Ptl: *"'~~ Wlltr.)t !n c-k~lt, 

$~-.4. ~~~-~~~'.:.~'f' ~1\..~~~ Tf.w tl'igtutl .. W.mii:f;y;.<ii'I'W' mw&;tga maJ! hi;' iml}lmr}e.nt~ 
in th(t.f{ill<rwlng f<a$hhm~ 

(1) 'l"he- sig:rml ... mt4t'i:ty.J;f'n.'lr mt'.:i{$.age ~hafl Mt ha :s(!'tt~ b;y u~ ?\.1.1\U if rw Yu\U or only one ~~\U i~ 
t:rn.rumJ.Hting on the l;ru.nk ~#L'rlal mtJdium In th~:~ n<;rm~l mo~. 

(2i JHwo -ot 1uor~ retn~M- ~1AU1t t<rotran.<~m!(?ting un th~• trunk eQaxiaf meciiutll, but the 1\.:tl\.U conn~:ed 
ro the local n* i& bat lr!<U.i:uuittin;;. Hum the 1rutnl 1\.1.!\tJ sh.alt nend the fli8.M1 ... r;tMiit,•;-_.(trrer m:r-,s .. 
~m~:;-e :ht iivery instance wl-.en it ia N~ibl~ for' it to SS!Xlt'tnin thm mqr~H~rtll n® M'AU .fs tt?l.ti.S:(rtiM.lng 
mt t1~~ trunk ~¥iH1 ffi(dum. Tiw M:\l.J ahall ~fi~sk~ thk\ l:)~t d~t~rniitatiM l1<lii$ible, It is a~ptabl~ 
fcrd .. b,a MAU to fail to St'Uti thnsigu,cl .... qtu!tii)'_errm- Wf:>'i!Gngt; 'Whr~dt is un11hlr~ t'!J <-..o-neht:~iv(dj' ~le.U~r· 
111itm tr.at nuwethm:tn:ne MAU ia tr~llh'rrtittit\g, 
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J$0fl EC SS\1"1.. 3 : 1\lS~ 
ANSlil.~ .St<'! 8ft~.<l. 1$!$~ tdir"loll 

{3) Whtm tlte lo~ "MAt! is mmfinritting on th~1 tnmk. ~a~iat lntxhtlm, all oo:urtenOOll or a."le or more 
additimuu MAth> tmns.mitting ghall cause the ,jgn.t:~l.Jiucluy __ err<.;r m~'.:i!!}lge t4 ba sent lw th<.' 1vc<"'l 
:MAU to it<! DTK 

t4J Wht>~"l the .MAU ha.; comp~etoo eadl output fi·ame lt srulllt)(~f<rrro an SQ}~ t~t .;equeru::e. ~s ddir~<:d 
m Figs 8~2 and ~- ' 

({).) Wtwn tho MA'U hm~ iubibitcrl th('; tl·an,:;·m.it fur:ct"i~n it ~hall !:Wttd the :,:.ignal_qrmliry .J!rn>r moo.<;~ 
in a~rdall{'.e '~"ith. thn Jabbt}r function rcquir('ll'({>nt~ of tt:U.fi. 

Th!.' M~tru'.l...iJI~a!ity,_errm· messr~a ;;hsll h<l as~rtmi lef>S th1m. f~ hlt e;:.Jls !l:ftcbr the nceut'roll~ tffthc multi· 
tJltr!:nmt;.-.:;:~iflato:r. eondil:i<m is lH'(>.e:tm.t at the :1\f.l)l aud HhnU M llmg®t he ll$t>Hr'J('(I withi.rt 20 b.it cell~ .af'wr 
th~:: il\d"i.cotit~lt <Jfmu.ltit}l~~ tr~mmi3Sitll1$ C<.."il..%$ Uf lm ~(lllt at the MDI. It i..~ tn bu· nnted that HH e.tt(onded 
d•~lay ht tht~ nnnovul of t:..M $igtrl<i! .. tru.tdi:t.r .. t.Tror tne£N>li{(l ttHlY Hfft~l:lt 'td~re~dy tht~ a~XJHSE tn(:thoo 
ll<~rfm:Irum<~~. 

'l'htl physieal ·real.izatiM'I of thC; uignal ... qrtalit:/..J!M'Qr 1t1.e~sr.tge i~ the CRD $ig1H\l .\l.ent by th~ MAO to th<! 
I.Yf"F! ttn t.h£1 i:ontrol bl ch•cdit. 

N<•te t.hait the. MAU ig r.>lquirw t4 assert the -~·igr:.af..JJ!l<Slit;>u;rmr tttes~,'%'~ at th~:~ !lJlp.t"i>pria1x~ tim(!S 
wh\lmw·»r the MAtJ is J>tt'"-.(1:'!~ and rwtj'ust whE'n t:htl IYl'E iii p:roviding out}mt dat!L 

8.2.::l MAU State Oiagrams. Th\) state diagrams f..'i!r-' 8-2, 8-~. tmd 8-4 di~piet the fuH lw.t crf <~livw<'<i 
MAO ~tate fu!u:tion,.'i ·riJ!ative w the <.'untrol ci:rcuiw ~'the DTI~lr1AU int~·d';,~· ·nrr MAU>l without C£llldi:tiun
i ng req nireru.entg. Mef;.sag~ uti!ed ll} d~ state diagmms are expla!.nf>d belvw: 

n} J)Q..~itU--e_.dil>allle. Artl\.':a.tes tht,> positive Trl(IU~ Jii:'VVid<ld in the MAU t.l'"lJmmri.tte.r 1H prwent. intcrfe.r
euce with tht> trunk.eualflal medium._ 

(2) crta.bli!_dri;.'(;r. Actwat~ \·he path <:-JU!)1o~~~ cluring normal nperation to catJoo the .M.A!J tnl.Mmlt.t<ot 
ta intpres:~ data Mtv the ~r..;nk oorudal mf>.dt~\Jn. 

(!U di.s1J.bw •. dri:t!(~r: Deaer:i:vt•.U't> tim path empleyed durin~ m•r-rm1I IJ}}<ll:~li;ion i.Q ea. us? the ~tAU t.T;m~mit
t.er w iu"iprees duta rmto Hw. t:r"llnk eo~U~:ialuH~i~lnt. 

(•l) 1W. ... collisirm~ SiWJ.ifi~m tlmt thu cunditi<m of multiplo 1;r(uu;m.ittcrn l•inm.lhm.oouiil;y 4\Ctl"l:"(! <m tlw 
t mnk r.:t)W»l mc.-dit~m dt~ n~ ~.rim. 

(f.i) .;:<JlJ¥.~ion. S~n:ifi('s 1:hat tl'ID condition ~f mu.ltiJ}L(i tm!ll!mitwrn ;::imuH:t.tnt!<mt~ty a<!tivG on tho trnnk 
~{1axfuJ ru.iliiium. does ~"1tiet.. 

(6) IH~(J11'1Bi(ille.Jfi!'W.-bb. n,mctivai;t'.,S i,h(! J)OsJ.t.iv.a menn~ pro\l{de<t in th.~ MA\J tl:"'~li}H\iti&r t~ prX-"Vtmt 
inWn\ll'-®H4:1il with ·uu~ t-runkt:umd.ul mi.".JJ1l.rn, 

s.::u MAt.r-to·Coax:ial Cable Inttrl.aC'-e. The l~llow1rtg !i!<mcltms de$ctibe the i:nt~rf}M-'t.' hetweer! the 
M.A.U and tht\ cenxi<~l ""1bls. Nt.>gativ<~ cummt is ~Ji:~d CiS cu:rnmt" into tJH~ MA.U (out ~fthil·C<~~ticr rondm~· 
t:o.r nfth~ ('-'ibl<:}, 

8,3. t.llnput Impedance. The !!hunt capacitan(;(• v:rctie!lt~d to tht'" coax.i.al (.;llble by tJte MA U cireuif.ry 
(nat includil~ tht) me<ms ttf. attachment. to th<~ cotJ.:dal eahl<o} i!l recommettded. t.<~ be~<> g:n"!<~Wr lhu.n Z pl;'. 
T.lm :resist.unce to the t.m~"li"i.ai cable ~hall be ynmt-e1: tJ-..un 100 k"fl. 

'fht~ ~tal oapadtive lolid d1u:! to i\t:AU ei.roui tey and the 111.ecbanioal <lQl"tnect<n- ll~ specified '.r 

in 8.5.3.2 lihall b~ no ~sU..r t-han <i pF. 

-------------~-------·-··-· 

Thc.ore oond.itions !ihan h•.~ met in the pQwer·O"ff and po;;wt.>Nm, not tra.nsrniMillg statml (yo:er tbe'fl'oqu<m· 
(:je;'l .H.R/2 tQ D.It). 

'l'he. n-u:.~gnihule ofthe:rdl.e.r.dm::~ fn.un a ~ft\U ehalJ not be mon) th.a:n that prod.ue>:id by a4 pF capacitMct.> 
wht."..n m l~lututed by both ;, 25 ns ri~ t:i:m(! and 25 n~ fill! tim~.;• wavefiJI."nt. Thi:t sh!:ili 1x• r.ut)t, in both the p~:~w<::r 
l)n !'lnd 'p-owt)r (~fl~ rv~t tr!U.L'lmittirtg ~t.i'\:Cs. 

8.3.1,2 Bias Current, 'nl<l MA U ~hall tl:rnw (from i;hH tnhlH) ll(>,i:WnHn. + 2 1.1A ancl ·- 2f> (.!A in t:.h:~ l,)(}We.t· 
off an<l tl-t{o J:lf>Wt',I'·Ol"t1 om tmr.sm.ittbg ;;t.ates, 
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.L~'U!lC !t&lW ~ !A1 
,\.~!IEEE Std S{):U. ~S :&~~ 

Figs.~ 
Tnt~e FUlletit.~:m Sitn:pla MAU Without lst>late C~pliliiiity 

S.3J.,.f1 Coax.idl f'Abl~ ~gnlllling Lev¢'1.&-i '!'he :tt\g:ttal ~· the t:mt,ll:h!l enb~ due t\1. a S'~ngle M.:\U a$ 
m.~asured at t:ne NtAU tl:'anatnittl.>1' 1mtput Ui oompti.wd nf an ae oom:ptmant and an offi:l.et rom.pone3nt. 
F..iq:rteBoof in t("h'l:\S ·of c:ur;rmnt imn~ediaU!}y ~ennt m the ~1;A'U t-inlt:l~clill'!1 {just ~r to splitting the eur
r«nt fibld m ea$b dirt!l!fJ(Jn} th_e -~ lms <tU. of:ii:let; (l(lliiJ)t}tlelit {d~"t. CU.t'i'e'ttt inclttdfrtg the ~~~ct:i!l of bn~· 
iag d1.<it<rrl;i~n} ()£ f~um -$7 'tl.'l..A lllinimum tn -45 mA lllli\Xl\UWl1 and an ac O<llllpon~t frQ.m +2& m:A. u:p to the 
cl'll!!et value. 

Tha ~en:t driv~ limit gha.tl oo nmt ev~ in the pre~:w-noo €~f' nn.~:~ ntit~r .MAU t-rrms:mi:tror. A M:AU sh!ill ~ 
capable l)f mai:fitairrl:ng at le~t 2.2 V -<tf a,vera~ de l~Ncl. ~m the oored£il cable in the P:WYi!ence l)f> two m: mote 
other. MA Uii tra:rutmitt.ing <!tmeu.rrently, 'rhe :MA.U mh.till, lin mlditiun, i!drik no more thnn .±2:10 ~ w'hm thtl' 
~olt~ rrn the oonte:r <XJndud~r of th>!:i eabk dmpa t<!) --10 V when the MAU w t:l:at~mitl;ing. 

'l'he M:AU mall ~tit\k' nu :mote tl:uln. <'NZ5 !J.,:\ wb0n fhe. vo1tafr¢ on ti'~ ~rel\tet t:onduct~ qf t~n ctfhlu drops w 
--7 V when the MAU i~ ~tlGmi~. 

'l'lie · a~11ial c\ir.r<mt'iriew.i:t:r.ad ttt n- gl'f'f!n· _P?hd: tm tim cabre it~ a fuM-til)n of tiu1 tr:fJ~mltt;:ed ettt"rene ani1 
l:h.~ eab'ie-loai~ t0 th9 point mr nt~UI:'ell'l~nt. Neg.ativ~ mtrte:fi:t i& defln_@d a,..; '-"Uttent out ;jf thel::enter (J(}mluc-• 
t,(Jr a( the eable {inf;() the M.-\UJ The 19.-00%- r.i'l~'f'llll tilttas ehs.:U be 25 ;f. 5 nil! at 10 Mbts. Th~J ris~~; and fnH 
tint(lll shl:\H. match wtt.hin 2 ntL Fi.gttw~~ 8-5 <t1Hl 8-6 9h<rwtt eyyiefll w~v(l:fm::t:nll pr(3st'..nt on th~ ~able~ ~~~ 
t,\\'(lnic OOi\~nt ~nura.'Wd ~ltl thE! HR fu!idCI;m(tt'1W ~odi<~ h1put Hhi!Jl 'l:l:Hli)t tM f<)H<twing nqu~mtl~f¢1: 

2nd mtd S'rd IJa.tmQbks; 
4th a:nd 5{;h HtttmO'l'lic~: 
6th and 7th H$"tnm;;ic&; 
An lligh~ T:Il.i:mroni<:s: 

at lea !It 20 dB be1~>w fu.n\it"WJenml 
ethms:t .30 fin heh}W ftm.dittn!'.U.M 
at let~et 40 dB oolnw fU.ndltm0nta! 
atle$!-at 50 dB helnw ·fimdllmmt.t-Hl 
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-----~ 

OUIPUl 
····~~~'~0( 

·~~-~ 
· lndU..-~~ 

Of ~eolll.:on) 
• SOE {!! ~r~) r-·----=-··-· 

e~Jtrtlit-kfta 

OtJfl:'tfr ftltE 
IC~[.~~:~il~~i' 

··~~ l • SW-\!f~) 

l·~ t.f M-~*") 
~\V-' ~~ 

S.'fAM:r -1' -~ t 
·.-Mt:~;;:&• 
·~~ • oor ('lf~.V 
• tr41t_e" ... ~t. 

(If r$_C$l~l\) ! 

!~":--,t·~~"!..".~..l 

TM ~ ~&ntron!i ~nl.ng' ~~ ~ut ~ tt~ed by• ilt}l.l~ftil'e withe~~"" 
t'J.l.W. no!' t:!lm t.ha$J be Slltildti:<.d by an outp-ut W"~ ~ empb.ving ~nun~ w~ ttddi
fu\nlil wtwab&ptq. 1'tw ai~ a» ~ hm tbb e~ within PLS ~fill ~Pt*r em. the coW.I!il 
cUl«f ~ aJlY imll:mionS ($00 Fig-8-4). 

f..U,.l.-4 'li'a.ruu:Qit-Ot'lt:pnt l.t.w(!'le $1fnm~. Sigt~tt~ roe~'l!'e-d from th~ A'Ol DO ~mdt l~tt&l be 
trnn&mif;;l:!ftd nrtm thtl tmxta! etlblh wtth 'liM i.thm..'aet~ti~ ~pWfie<l rr. S.3. U . Sin~ tho tt'IIU!ittt eahi~ poo-
eood.a in t~\fe. diwet!mm ttl'rtn thi! MAIJ, tho tttt'f'OOt 'int~ tJ:n; M.AtJ is nnmh~ twi(U ttw iiumntt mc~d 
ou too «MWnt table. 
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Fitr84 
Jit~ F\la«it$O'Ji 

•roo ~¢put ~1 ~·" MAU ~tb~ th.f.lt f~t.m ilhtill ~bihlt~ji~ of~ mm-u tWm ~ 11$tn\t:l 
Jt 2..~ 0 .t t~;~ ~t:uh$tirut~ibt W.Ql~ w ~ ~l~whM ~ 00 ~it kith f:hlit MAU 
i~tdm't\l'i t~ a~ te.~~hAlJl .~(t~ith ~~~ Man~e:~ hlrt~U:YUb h1ta lta:ia 
gmt«ittJ\w tU:i fthlbl~ .nu ~ &1m iU t1$ !I M~ ¥itm' oo h&~flrit mf:sl .ttf "'*li~W ~ at wh-mw o~put 
Ji\.OO~ ~ ~~catiumt ct·u,.u thtu~ 7 . .t,U!. nw ~& ~~ ~mmpunem ·ill; Mt tc intr:~tlt:e m~ 
lM.n a rm~~jittu intttttw ~. 
~MAtt ~t nQt tmm:mii D aoectt.iVfll .~«lgu aAw ~or~ CO nutp.'Ut data •~ au .00 

11r bctt'urllt thv l:inot edp of th6 ~ ~ t~u ·~M 00 cirtU.kt 

&.fM.J$ t'tnootw t'..oitisioo Detect 'l'h~Wtd. lt i11 rooom:mer•xh.'>d that th~ MA.tr \mplumoat ~ ttttUi· 
t>icyn Iii¢~~ fun{:tiU'n With a -·1..4$:2 v t~ -t.e2w 'V thNtJ!.lwld rM@.;>i tXtt:r.tlm?undin~ to ~~a :mmtt'ltt\ondt~tl t<t1e;t·· 
a.l}({lit ~f C!Ui!t dri~e lJUttentl>. ~!ioo m 8.l!.Ul. '!'lt~ th~!d "V~lta.gil i6 ffiflQ8Ufl*d tin tbtt ¢6lilt At ·fhe 
MAO l!l:iUUi!dDr. 
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~rnA_____. 

··'Oi}mA-

FigB-6 

lBtM.DG i$8!}2,~ ·~ .mw 
A$!1Il!:EE f:'tii S(fl,:t,, !mill faii~wr. 

l~r:tmmm~~nded Driver <>ut.t:t"at lli,f.r:nall.&~v~tls 
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riO''f~Sc (1) \l¢;fl\ii~!l gf"'i¥i'i <iff.'> lli>J&!IIti, 1¢.0U~!11!}~Ht!ln~mi!Wf 
tll} fll$() <ir!d t.'!i tlM!ll~ ~S m: r,mnin'<~l :i! tO.Mb!!!l 1'0!1U 
£3} VoH.~~ ;m.~ m&i!lillfe~ 011 W~tr>f!llltm1t(».AA;/li tii'bl(!i illJj.(lili!'JI~ t¢ 1 t.'l.h$1'!'\ltlit•q M'A~ 
NJ Ma:oo~;s&liJ~·t~lqJ 

Fi:g8-tt 
'l)rpi.Q.al C<!iarlalTron:l$ Cill,l€> Si~·fil W}£V~falfnt 

(lclli;:;im~ (lctt.>?ti<m th:rl~~hoJ•l wh~~ t.ighiut tl:~aJl fhosc 'ttiCi!mtfieJ'ldfJd above m.;'I:Y '00 used to .improll!). 
Wl.hi!IOlt deteclimi j)tl(lbfi.n!l.fiW in th~ fX!"€00fiet1.0f no-,;!M illl i;ll(; (~l4.X1 _prul.f S.}f&t~-Ym ('Xf,1.'1.1$X)Den~ t.ohr~net'S., ~\Hq 
co(i~l tn:tn~:mlt lev(;lit 4Ut!>idc oftl:te ~Ci)Ml'tl.frh(kd Nl:ngt>. 

A MAU ibdt 1rnp1emeitt.\\ the TeNlrttm.c-ruled retBi'W~ fht~shold lihall ·~:m eonflicl~r(xi. t~ ha'ie i:mplem.ent<Od 
t'(."!;sive trn)(ie· mHh;iftn det{"ct H.Bt<:eive mqt!a Cfi!iision dHied,fudi<"!thn;; HH~t: a mtnkru:tHlmitti~ .M.A U h.aa th~ 
capahllity w !lHbX<I= oofli;;:i(}nii! whm1 f:'l'<\1 or more .MAUs- an> transmitting simu.ltnnevm>hr, 'R~n1.ter ttnita 
·F~J~ire 'fx.nh MAiJe d,inoctly mnm:c~ ti) it to imJ)]cm:~mt t-eA::Give·.-:.1n~h~ ~!ht~.~or; dett>etitm5l 

fk~.i.E1ee.trh..-all8olatt~. Th(: MAU muiil~: I~f(rvid.t) isolntiori bet,'i."t;~n fiH., AUt t.rthle and #te e~m.:¥ktl 
·t'nm,k {]~lb)t;. '!1t~ ioolaUon impt~@.tt~ :m~a!*urcd h~t:w~~r~ <:JtH;\'l wn.duek>.r (in~:h.t4ing ~hi«JdJ 'lf tho ~Ult'I\hle 
and e:ither thu ~:11ot1.:1: eondm:t~r or t>hid!! of'th('; coi1'Xial. cable shrut be ~n:at(~r tlum. 21m kL} a:t 60 lh and nilt 
f,trtl!it..er ~han l .G tl hetw~"Jn $ MHl); ¥nd .~0 Mt-k, 'tlHI 'brxl?!WI¥Wlt ofth:(J 1<'01attn-~t rrw<;~cl:t~ JH'IN<ided. ~111 be . .at 
lt\J\,'4 251) V nc, rm,.<r. F.;6~ rW.l'tm~~ fA'fL fA&], ~ml t,.;rn" 

i.'H<.lp'tro~:d netwark.tl ;:r~-zy ll'!<'(Ui!.'fl ali \tAU <X)mJ<a<\<J"-<tM i» ''""' the t("ml"''11i0<..&ud '""""'"'( t!tM> t'<im>& t..'Yttll,. 1'hl~; a.nltt.ct· il. ·um.k~r 
~'l'l'fM<!<h:l<it<lllilh; 
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JSO/[E(; BOOll·3 ; 1993 
ANSUrr.~ Six! OOl/.3, 1~~3 8dit1<!!1. 

8.3~.2 Power Ccm.mm.p1ion. 'l'he curnmt drawn by t.he MAli shiU.I nat exaeed 0.5 A as po~'«rod by 
the AUI ~()ut'<le. Tit<' !.1AU sh.'til oo capable of "(lpet·at.i ng frl)m all possible V<lltage sources as ~mpplioo by the 
DTE through the r~ilistance of all :perroimiit>Je AUf. csbJea. 'l'hH MAU shall .tt<lt disrupt th.EO tr'llnk. ooF.Vdal 
medium sh.QU.ld t..he D'l'E power source frol below the minimum <>p<.>rational ievf:'J untWr abnormal MAlT 
loa.d oonditiona. 
Th~ MAU ZJhall h\" labeled ar.ern<>.lly w identify tht' utax.intum valu<i of eurt"Bnt roqutred l!y the deviee (t.t 

any !.1Jmcified input V<l1tage. 

8.S.2..S Reliability. 'Th$MAU !i!hn.ll he d~>Jignt>d to J)r'l)t·ide a.rtM'I'Bli' Gf iltlcaet 1. mitll.an. hoU!:'~ trf¢mr· 
tin uous 0{)6Tntion. wifhout eamdng <:ommunic;ttion fai!u.re mnonr. crthm~ statiott~ .attaC:.lwd. to thl' .local D.(~·· 
work liledium. Can:LJlCI:I"l.ent fui1ure<> within: the MAU electrtmia. should not Jlrevent oorntnuni(!Otion ~mnng 
othet· NIAUii! on the wax:iru cl\b1e. Con.nentore und (}t}wr "fiWISive (lOinJmnenit. oo:tnp:r.i:sing.the Jiteane ofoou
necli.ng the 1\.'\AU to tl1e ooa:.d11l cahla shall l:w rlesigoed to mi.nhnbe the. pt'(lbabilit,v ott-Otal nt!1;wor'k t)l.ilure. 

It ahou1d be 111>~ld tbat a fault ~Xm4ition fhat c.au~.ea a t-II.AU w draw ill e;x<:ess of 2 mA ·mtty -eau~e cvrttmv.· 
nieation fnJlnre ll.mM"g' ·<~ther st.atio.nl6. 

8.8.9 MAU-DTE fCleciriew. Cb,aracteristics. The eler.trical chllt:nct.:~riaties t<.r th~ dri\'\'fr and -rt!ceiviD" 
oomJXL~nt.~; oonne~ ·to t,be bra:nth ~bk ~~tthin tilt' MAU shan be lde:n.ticru ·te thoo~ m< ~peci.fted in S;;c.. 
tioo 'l crf t.'l-tid s~sfld,ard, 

&.3.4 MAU-DTE Mf!clumical CannectiorJ .• The MAU shall be J>l'OVi<~ed with a 15·pi.n mal~ connt1<:tor 
as epe<."ifit.d. in detail in the AtJ-:I !!peeiliCL\tion, Se.ction 7. 

8.4 Charaeteristi<l8 of thto Coaxial Cable. The t:run.k cable i!'! of (;(Instant imJled~. co.W.al contit:.ruc
t:i.ou . .It Il!i tetmina:te<l at~ end by a terminator(~~ 85 .2), ~m.d pruvidee thD t;ra.nsmiii!aiDn path fi)r M.'\U 
devi~ (;U[wect:iorL Cnaxi.l'J. eal>le «mnretnrs il.r~ ttlilld to make the amnection foom the ('able to th~ tiU'minn
ws, d.nd betwe~n cabl\.l $<ltian.s {if n~)d~l}. Tile ¢9.bl.£1 h.ls variou~ ele1:trica1 All.d ttlechanicr•J nlqui.remenis 
that wll be :met t(} eneure proper operation. 

8.4.1 Conrlw Cab1a .El~1aicjll Parnm<~t'.s 

8.1.1.1 (;baracteristi~ fmpethmoe. 'l'b.e aven~ge chAro~'t.eristi.~t r.~ble inrpeda:nce 8hall ))e 5(} ±?.A 
.measu::o:ed acrording tu l.'EC Puhli<:at:ixms 9&·l [21 and W• lA l~l. I'eria~io vatiati9'.!Ul in imiX->dru.H!>e along a 
singh~ ~li~l-c:e of c~ble may be tfp fu± a &"hinu.<wicla.l i:t'.ni~'r«~ arourt(l the Mt>.NlJ.>~ vab~, y,..ith. !l p<·riod of lt.161~< 
thru:~ :2m, 

NO'rr~: lf U•~: n!q~;~Jrem"'u~ :n ~4.:U. i (~. l'.l . .f.:;,u . B..4..'A.1,:!. 6.-l :i, l ; i { '.l) ·~ m.;~. tho<> lt is t~e._'i.!of. tbat tl:.i> Gbar"1!<:~ri~t:i<:: i.J"JX.od· 
:a nuo. p~.~r 1ndio!ty l'll<fG.il<!>sm'tl~ £il:.u.ll.le tll'tl~idee\'d met. 

8.lf.1.2 Atun.uat:ian. T'n<~ a'ti:€.."ltu:\tio:n ur a 500 m <1640 fl:} cablEJ s-t'~rnaat shall Mt "x.cae<i ·g.5 dB 
(1'! d.B/km) measured wHb a lO MHz tdne ws•-e, nor 6.0 dB ( l2 dB/k._m} meaSul.'f3d with a 5 .Mli2 ;).i:M wave. 

8.4.1.8 VeJ.().city o.f. ·Propagation. The minim wn n!qui.rOO velority ol' propagat.itu) .i.;l; u:77 c. 

8.4.1.4 Ed~e JH.t.er. U:utnpped ca~ UntapPed ooRxi.al <:able mee!ing ·Uliaape::ifieatio:n shall exhibit 
edt,>e jltt~r of no more th.e s .o na in eith.ru' direction .at the receiving end wh.-n :roo m of t:ht>- cable i.<~ ~i
nut&d 6t hot.h enda with. term'inatllrs D.le..,.ti.ng the impt\denrn requ.it<ements of 8.5.2. l and il\ driven at one 
end with l)Stludorandotn.lvfancbester elW!)ded binary data from tt data g('.nlfrat<>r thai ~ibi:ta M morn than. 
1.0 nl!' of edge jitte-.r in eitiwr direction. on h.:dfbit el:l"lle of e:~ra{.1;Jy 1/2 B'I' lUld whose output me.lts thH SJieC.i·· 
fi~ltione of 8.3.L3 excflpt t.hat the rifle timo ofth11 sibrn31 mu.~t be 30 ns +· 0, ·- 2 ng, a.nd r1a o"ffiiet ()()mponoot. 
i.n t.:he outp\tt currt~nt. l<~ r~qu:ir6d. 'Ibils test sha.ll be conductk.'<.l. in a. noiS€-froHl MVirnn:c:nent. 'rh.tl ltbove ;poo. 
ified <mnPQmm.t is .. not to int~·odu!le m1•re tban 7 us of edg~jitte.r intt> thl:' l!<yfi~tn. 

8.4,.1.:5 'U:'MSfer Jrapedanu.e. The coaxial cable med]wn shaH pNmde !iultici~nf, sltieldiu.g ~:apabili~y 
tt:\ nrlnimize l!;g s.u~bilrty to extcmu.tl noia<o ~nd a11!<o w minitni:ro the g<m.e-.tntiCil d' inter(f~""'JC'e by the 
medium and N~lat)ed iil.gnala. White tlte ~able ecrultru(:t.ioo iii ltl)t mandat;ed-" it i>~ m.><:Y;:$liia:cy .to. intli('.a'ta a 
me£L'iure of pc:rfmnaace expec~~d !ruin the- cubbn.Jo!liprul<mt. A CAI:Ile'~t~ EThiC ~rfin':r.M:n,ce is dal;Gr.rti.i~<..od, to 
~large (!l{t;(mt; by th~ tmMfffi' in:l.pedan~.> v-alue G!"t.ke cu.bl~. S.)e n.>fHr~n<:¢ (Al2'L 
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ThilS tl'ans&rimp(Jdim~(J rrf th$ cabk} shAH not ax"CtJed t1m. va'lt~l8 shU\vn:i.l:t F.!g tvr:us a fnnttio-n .. m n" 
qU>¢llt:y. 

~6~----· 
a 

f. (; · ' 
::.. 

F. 2+·~@~«·-~~ 

'fl'iglVJ' 
:1.\:1J.t;achn wn :Corud.ul OatJle 'l~lllfer lm.pedauoo 

'9.4.1 i:l Cable DC Loo,J.I l!Wstatauce. 'l'b.J.:l llUl'll of thi) wn~ ronducror wsl.stanoo J.thm ti:<.t} !1!h:'itdd ~i!hJ
tlmc;,\ met~aurod atZO "Cr-ehalt U()t ~ed 1:{} 'IID)fm , 

&.4..2.'1 M~ehan:I.cw Reqtd.'retnents. 'The cable u&ed shltJ.llt.!he suitable fur. :roui£ng :ht \itili(>ri!t ~vi:rriri
mant-s, inc~udln.g but Mt lim:iMd w, . droppr;d i!.:>ilint,sJ raised. flour..,. mble trough~ a~d ~t'!:l'Ug:}wnt (}pen 
'flilO.l': s~. The j!U!~t shpll pt'!¥-Vide l.l:1iilUlnp()~ ootw~.u the {lf.l.ble' sheath u.n,d lil1l}' mwdit~ stl::uet'!ltbl 
metaL Also, the cal{lu sht~ll 1,:ie w.pab!e ofn~::i11g rosxia1 ~.tbl6 Ga:n.:neefurll, a(lacrrtb'(~d fu 8 S. 'th~ ea'hle 
.s.!:w:U .q.onfOret tO" ·th~ f'Olbwi:ng ~quit®xenw. 

0 } 'l"ht!· ~al cable shall curtsf:st t>f a .~. CUiul.u~1.u~, (firil~ic. shield. syst'!:rn" arnl ovurall in;,ul;ailng 
j adwt, · 

{2) ~ contt$nh-ic.it.y (fur ~mampl0, pi)a!~iG.(J1.tl relalitm.ship br.~·oon etm~r i:'(>.J:!lil:m:t«r f..:-) shield system 
.ar-t~ oo~ jnelwt) ftf ~ ()():...~ihl c.ahw (il£iu¢nt:s ih~:C ~ gr¢S;t~ than :92% e~s: mea~tttt~'i hl aceordat:we 
witl:t th~ Mlowin.g t.,>'~mf!raT ~<}nfi.gU:rfk.ti(lni 

(ji:tcll:e't; rruihm) -· (eente:t Off~t) ---.............. :.-···-·; ... -...................... -; ................ -......... : ... -... ,. x 100 :~. 9a% 
,Iack"t radms 

It ifl ,a~mt:ru:md. ~t. th<e; tiff set a:r..d t"?lPius valu.t)li are 'wol"l>t c.at\0 at IU:\Y poi(d; within thti meM4red 
i'fj'illtero.. 

{~) Thn txundHl ~~tblB jachet, $hicld. .!.~rti, and rliclet,.trle ma~W ahaU be· p1erte~hle <ttfh!tr' by. m~~·m 
():f th..e em:rnemor t:vpa fipooill*ld Jn S.l:i.ft2 or by an. e.rix1r:rud co:re u~L Overall C!lhl~ $,YilWm m(j~ah,il
ity (!ll.e· ability cf a tap p"tCOO' ttl pi,e.rrie tha j[~tlmt, f&hit~lds, and dielectric e~bl~l &:yllt{!t'tl Witnoi.<t 
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J$(',..1EC hBiJ\',.3 ~ t~hlll 
llJ~~!rUEM Sl;i! 8(l~.l), lOO;~·l!idithm 

gutl!:\l;M.n.tia1 -diHleg>t_rit' df'Jtfrlna.i;fun a1.ufw·~th~t ".au.eim; ~t rill:~&.":t cir.m.tft betw~~n .~mt~r t.{l!idtH.:i;<!r and 
shield. $,V'l~it..'ln1 ~i$ a W.4>.1 pMa.f.;eru.r a:tl~c~; t..ap oonn<~:t,i(m t(lliiihlhl,.y, 
.Ph~~•;.bi:ity ofthe ca'Nt1 S}'Sttmt nm hlil rm~nwiTKlin t<-~s nf th1: prtioo's ·lm1.d VW:flu.s;.di;;phl.$:(7HH~nt 

. /!. piHn:~e~lhle mhh~ e~ wh~rt~ the diap1ateme:n1; l$ ;(! L52 rum (G 00 in) h<:l.:'~'\.'\lM :rupture 
rein g) ofth~ sM.dd sy~~m ·and (J(mtru:t ~iih the ~(:'1h)r oondud.:or. 

(1} '1.'he ~lxitif ewlt.\ i-!hil1 he O'uf!lchmtly ft0-.'tihl'(\ to SUJt,porf; !!· bend t't1d~u% cf ~154.. rn:m. (Win), 

ft4.2~L.2 C0nt#:r Cund.uctffl:". The eNit& CIJti!hu:W.f shr~H b:e Z.J. 7 mm :.t fLOi3 •~"~m UH)85U ± 
QJ)O{}fJ itt) m~m0tl;u' soldd eqppu:r. 

$.4.2 .. 1.9 fl'i<~h:~drifl Mn~l .. Th~ dic-l~ic m.ay be. ohny ty-pe :m'cVid<Jri the C()fHtitfmtiii of 8.4.L21 
BJi . .l.)J, and 8'.4.2.1.1(3} a:rf.l ID(tt, 

rn 'fhe 9.b.i~1ding. E}"i~tlntl may mml;rtin both bntd aml feU ~)!emcnt;s euffi~:;ix;nt tn !:!lf.'.():t ti:t€ t.tn:n~f~l!' 
unlmdun<:1e t>f S.-1.1,5 and t:h.!.i gMC l'iMetfkatiOrLE of 8. 7 .2, 

(;;J.J 'l'be lii.$Jtde d}amd.'<:!t eyf'tJtdMe!ltao~i shielJ walt l:io {U5 m.m, ({1,~2 in) mrn.lmuru. 
m) <i''he outrode di~lm~~t~r (lt't<ht"> ()n~r.moot shi(~kl ;}>hi~U h<:} g,:z~ m.m ± ~t11~ mrn (0,/J~f.l.t OAJ07 i'nJ, 
(.4) The out{>f'!UG~>t !>hiehl1:\hi'l1l h(l gre:\\(':f' tlnm 9fr!f eu\H~rag~. '.fhe use uftinru:~l <:tJppi.'Ot liraid l'' .}Jdvi~ 

i-n m«ei tlw umtact. 't\dclsuuiW tequiwru.ent$. 

(f) Any mto of'sevm::aljadn:t rrW.i;Gn<~~sclHlll tm wmd pnrt'lded th(H~l*->ci:fr('lltil.'l.tl:-; nf 8 .4.1 aMd. £}<4 .. 2 ~m' 
met. 

(2) Eithet" {)f tw0ja;:;li;&t d\m&~sii,;ns m>l;r hu ~!! ru<' t)n~ two. !>.ro!i.d da&sil® f~f material<!, prtlvidt>d tht 
SJli.\clfli~utkl:n of ~A.2.Ll &:r<il· met~ 
(:i\) .F<IlVVirl . .}"l. ChbridQ {f~rr mtampJ(~, PVC) (11."' equivf!hmt lw:.vi.tl£:. >Ul OD (tf l.62S7 tnm ± a.1:7~ UHtt 

WAOO Mtniw.U ± 0.~7 in}, 
('&} Flu6ropol:y:mm• (fQr ~.xamplo, Fl<:i', E . ..{!'f'T<'.E) o:r ~>rttii.\m.l£.:~tt mwing- s.n on !~f ~U~25 mm ~t: 

~}.254 tttru."~Q,,fl'ti no:mhw.1 :t U.!H.O ln), 

the ~••hh1 $hall itit.'et t-tpplictibla tla.!).HM,MHty and .~lri.'lk~ ctit~ria an(i h1e11l s.nq, l:'l.atiqnal Ntduw fur thi:i 
it~ill(!;ti tmvir.mrnltlnL s~){~·s:L4, nm:~~n.t typ~~ t)f ~~~Mt~ sed;i®S (j(rr ~x~nt!.Jtl~, poly~rinyl clll<:1rid(t and flun, 
rop~lym.e:.- <liel~t:ri~) may- be hitt)lc'<1>:H:mect~>d, whih1 lll.~ting ttw sce'ti(l:t'ting !'el1.Uiremen.t{' of S.K &de 
rof:eNttC$ lMJ and !Al4J. 

BA .. £!\,2 if~oli:.tlf Markrtll.(. 'f'.b.a t:i·lhl0 ja.<lk<~t: &1HiH h~ rum•ked wit.h antmf£lr rings in a Cf.l!nr (X!tlt'r®ting 
with tht;,\ b.'> ... d~!!J.'(i'\tmi C1)f{lr of tlw ;i-1'\clwt. '1'\n~ rin..,~s. f}hnll ht~ ;~pac(>d at 2J) rn ;to mn ntgu.lady a.lm~ the t\t.lti'tl:i 
l<mgt;b <rffue e®ihl~ It i~ pet'llti~Hible Fot the. 2.5 r:n ~pfl.oei!'~.g t<i .be ln:~'r%u,p~ at diM®tin,tdtic'B betwl!#nt ct.ihlio 
..wttii<!t'i3 joint«l. hy ooxm~lnrs . . t~~. f.\,ti:td~ i'nr Th.£.\U plae¢m~t 1>t1lm~ thf<t nt!Utd!it~ ¢!\Me u:u:trl:;:ingsj J~ u~ 
l:"\f¢J:'Jill:~ndv4 th.ut the: l'<l~ c~lo!: ofthG cable Jnckwk Hsdf'~ a. hri?,.M .;.·ohrr {fin:: ttztm1:ple, y~How'} uthex: thtul 
t'hil!t tlotmtiJ\y u..>Hld fl}:qn:twttt main..<~ .. 

~4Jftotul St~<mt ~c :'Laop .i'{(~Witance, 'l'he sum or tl!i, f..{~J:' eondudm•, f-<>tm~~H$, and: Shtehl 
resi'Btance eh~H ll(}t <;}1:.;.-e~d 5 fi t~lt-<(1 J?'(W Sf.'fJID(mt. 

?;;~,¢]! in...JJnH a£tn.neetur Jmir. or MA1,J ShttU btl no mQt~~ than 10 nL(), th:H~ fiE these ..;orupommt.:. tt.'.!lU(~tn3 t'h(o 
(fVSta.U aUoW»hle S~gtThe.nt hrttgth !.~urdir.~lv. 'V'tl.htt~i;'! glvt>11 ·~~"\"(l am itt ro <>C. !•w 'fk).Ul}1enrtl:f.i'e ;;miatiort~. 
cahte length ~lmtt be e.dJ1u:lt~~d tt~:riH,t!.ftly swh that the H .t1to4:tl h•JctiJt~xoocd.C~1 , 

Ir <i tt"Unk' Ci.'ll'lXm.! cabt~ :Bilgtrlnt(t conl:d $l.;; d' ~:&t.~r-al r.abl~ s~!;ioxt~, ili.(m, .~tH cmmectott~ otltd in~rr.ul :n'%1£. 
'~nctY <rl' thzy s..~icld nud am.ie:r ®tduc~r $.MU bil incl-uded itt the lwp re~+i~rt(llt!OU m~u~,~~m~•enL 

S.J~ C!Omcial 'll:-u:n,k C:s:bie (}Othi6~'t~ts. 'fh('. hunk (!(nu:ia! a.:md)um. n«tu.h--.. ~ ttn:·rrdna:tlru:t ~~mi. muy b-o 
W~:f-t':ntk'lo(i ~~r Jttl.rt.ition,t;~d .htto lit.'\(.1~<nta, l)evk#& ta be uttaehed tJJ t~ nK-~Ium ru; 1\iAl.Js req1;1irw 3 m'IM'ti!i' {)f 

-f:'fJ'nnc;.;ti.un t<J tbe med:hmL 1fwol.'! btw~€ Ol)Ull{trdot i;'f'Pth:! ptmidtt:tht~ .ne.;.o.e~a;y ~rtnecli!')n, mmu·.g; 
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Ct; St.<tmhrrd. ~type N .~!rimJtr'wrB' f!EC F!!blt<:id-ion 16iHfi f&"D 
f?l A OiH~1cl "t~p..; Wlmoctor 

l SDillK'-;-'&O'l-~1 ; llHl1 
,f~WViKRe ~~'"- e;o::.<•', t~*~ fi•<l't.;;,.,. 

All 'I)pe N.'-;::(1nflcctmli ih~!l h~ hf th.~ f\1J H ron<?ta.nt, Jrnpedtmo:~ ty:;y;_ $.line:<~ the frcq\.ti'll~k:s .i>I."(<.Sf.\J~t i1~ the 
l:n(r::;:;mit"r .. ,d dm'.a »'f.~ wdl hal<rN tJH.F rr.u~g~ .Cbt~illll,' ba.nlHirr;itc!l -t:o upp:rvxrauttely :tO Mfh.l, high~~~'"'ality 
V\~r<cio:n.;; nf1:hc <'nmmeb:>ri< arn n~d; :reGuir{~j {b!Jt am ri':c.mtmtc-m::l.<:'(IJ. 

All nftlle ti·~•~ial ?.;.p c;::mn~tt<)rs .sii~J :tolh!.Wt.ha t•Hi1<i.n:1iMnti< }l'i! de.thiced itt ~u;.H, 

SllJ. htlit~~ Coa~:ial &t~~~ou :CS»tin!l'ett~. An ,:n,txiltl ctt.il]M !l.h.o:H bt' t,t)rltrillf,\t(J.d tvk~. trH'> 'fyp..~ N 
pin~; Nm:nectn:ro;, A. mmml~ -snr._n he flrov!ded tn Pll.'lll<.i'l t.h.nt tbn Mmll'(~(>£ ahe.U·{vc~hicl\ conn~.d:;;; t.(l the t·t~bh: 
.si1N~ih) d(~i& not"m!lke eortta<:<~ >-:rith n:rq imik!ing m<i!ttt1 <n other mri-ntcnde>J Cl>l~(hu:itrr. A!l 1n:mlating- gle0v~ 
(•r hll(•t. ~H'.!>!Jod (lV~ tnt' ~mmcd.;;w at in;;,~ta1luthm ttrm'. iH ~uituhk. 

Iull;n.(>·(::Of.t.XJ:u.l (~xt .. tnsi(,t}.."! h(,tWl*.n tW\~ S(?..-:J;ion!! of oo;~xl.;~l «abl·((iih!lH hP. tnf.tdt> w':fth ·~1 puir. trfT.';po N r•~Hf~· 
t~ck- l;;&Irr.u.•<:torl~ j<>:i:rt,,d t:>)g(-;tihm· to Jorm m•io "b1,UTf1!/ Al1 b.sulHting ;s]i>·wve or· hoot: O!h>l,H -t1l~:~o pt;;· JIT'Jvidttl 
with ~<l.::h ~m:rcl a~s\•mbly. 

-~6$~1 'l':e.-xminad.(l:tl, Cotl:KiaJ 1:abl"' te'nniMUH,Il a.r<> n<iOO. tv p:n:wid1~ H i:m•mhl.<<ti(m -i<mJ)t>.!hm~d<>r th~ 
eabb '-'G.:ual in ><1ll<V('. 1;<' i~ ~:hanlct~5n;ot:ic impcliar•v<~ th.e-Nby :r.ninrmi;<;tu~ n•Rf~d:i!m from(~ 1md:'!· nf !ihe 
.C}lbk>L T~l'minaton< 1/!h,<f'i Jx, J'X~:k".g~ ,.,,tHn l\ll iriHn~ i~JWi•l~ t<ei:C}tb),d~. cmm-cd:<rr, 'fhe, 'tertn.\Jtr.iti<>n. 
itnp<'.ol<l:j),C~ shall h~, fiO .U :t ;t ~_;, mt~:asun~d ftv.m t~ - .Z.Q MHz, v.1th th~ mag~,itu~q <)f the pb~i'i<l :-n11,~h: <)f tlH~. 
imp<l,d~im~e l~Di tn c.xc;-xii 5". ' I'htl ~;;::nninr.;:br, P(•WHrn:\tinguhall h•~ l W or~r..1:~t.:'-':'. · 

@..a.:t.ii:- Earth1ng.. EiHwr tim t:(~mriril ~qhl<r U>nwttJr.tt•~r nr inli.ue l1Xil.in<dnn. ¢~>ttr.N~xw J1l'IW.id~>l; (,\_ ~nrw<t· 
tti(JM ](l(!)lt.ioiu f\n" m~ti ~~ H~o N~rtll gtv'l'm.<lin~ ·r~~i1.~irN~1~rnt t>f S.tt}t<;, rt i:! rot~mm~ndeii. l:tu1!; 11· grl'iu.mi. lug 
wH.h cttn<lttl: mtk.g (lft1t le;l).,t Jl}(l() ~lhlp}ldty ht1 pi'<I,Y,id<;d <'ln.<m.~ uf !:h-.!1 tw-:, t:etlhinat<.rtt <lr 01~ on(~ md:-*ml<>'hm. 
·>-'V:t>:.ri.«±.:tr ttood within ;t t%tbln s .. -.:gmeni... 

.!"-a)"l'J?.~: ~::t) -'~ ..,!.o~{!.n J;t:m:xt~d n~~~:;.~·,; h·~ff, ;>'~ ~n fnlh\·~ ()')r{~f.."(~tc>~ ·li'"t~t<;f1 i.f·: th·~ ~·Ht~~>.-J' of tfl(,x:d:~.~~ t~·.~r~~mj~~t;N~ttl-'l'":~f.!.-1~ .n:1or bn \~1r.:'d, t!; 
·~14·!:h~~ !·hi~ :~;'tl_1li'!i..~hl'~t: ' 

f_:'~).£ti.i..\q.U[.riJv".f-Jy~ tae.r-mJ:ifl't.K:t.\~ Jl).ig:ht h.a 'S~t~tp.Md in J::~it\E> i~.illl:: wi!:h n:~il o-:~~ ~)thir~t lb;~ ft~:o_d h~! k:o;nt:~i:i.\}lt. l'!i)ittt. 

s.~-~~ MAU~t·~·C(t.«:ditl <.'-&hh• C.~mu.~ct:ion. A ti.HYat;~ sb.aU he f_I~IWid~d {() !i.H<JW fi)l' 4t<dthlfJ a MAU to 
±~ C!ttlXiiU cuhle, TI'•o tXlml',~ti;:;n shuJ[ p:(li:.til:.1:iJ:rh tim t;-r~l'..-~srni;,mion.lhw d1(~ta:!:t>riit\tics of t."l;1 e~\;!le <;ignifi· 
mntl,;~; it shd.'l J}.r'eAent <a prt~dii1:~hly lvw ~hunt <io.p!)dthn~t>, and, ~hn:,:;t~ il. tl(o~od:i:itlhly $h(trl. s:~\t:~ ]t1n1,>1h. 
Thhi it\ fr.!cili:U!t:.~d: by tll<) &TAts lXJ:i~;g, iuf.at.(ld <4(> tk•llei ta .its c;~ble '\!.1ttlled,\im ilii }1!~~~;;iblo; ttre MAU nlld. <!'1m.·· 
rl'nctm-: G;r{•llotrnH~lly r:mmid~£~1Ho b" on,H »~>s<~nthly: Ltmg {gre:(tt~r ilwn HO mm}·enttn<;'ctitm~ b:etw~'en' l:fu.' 
tMlxl~l <:;lh!e aml ·tlV.' inp\1t; 9f til{> litA,f."i j~)j)t~t·di~t) ti:tl<i ()oj~d:i\"1!, 

(ly(rtall SJ"Stf..m perfurrnanm Js: -rl<fpi:mden.l: htrgtlly (lit tht~ J\L;\U.tn-•:nr;,l:.:i}l] <~a bk 1:<.lnnevti<•rt h-ei:nii uf 1ow 
,:.ih:un,t t:.np<ldt-rmQ>, 

If th<• {bs:i£tn nfthe t:ll.!1l'IC<!tit.m i11 ilUdl Qll;l:t tim ~·)~~:8int ~il.fllu 1::~ w be s~\,.,1'(>d tn 'im.;!;..qJ.111\o 1\IAU, th~ ;:t)<tx• 
ii{l ~;.abk sl?f:~m~mt &fwH .:;t;HJ mc;et th.t~ !?<'l-<::tion3ng t~t<h<ement.~ ~·f IH1,::u. CmL'ti~l Wl:tli{:>~::.tm;s m~(~tf on Jl S<N

lW(;u •~il blc shaH be typ~; N, tlf'l ~f><1cl tr<o& ill 8.5, ~, 
;.ftw :tnH~ N co~!),e.<~~:<J~'i >!eletwd~houl~ lm ofh.~h q j.tii.hb_-<;· {that it>. bw ~:pn4Jd :tt};oiat~lnk~•) tu t'1.;ln1nllze the 

imp:-wt ~r~ s;~t.f:;.fu P•~i:t'hr:ma.n~. 
lf·~.h~J ~-kls~ nfth~~..vnn~mti.tm 'ill !!!l:H>h tlmt t;h<t pi(~t!:htg t-.111 ~nufJd:vr i~l tn 1)(! ue;.e-.:l w~thn1.1i i:iC¥·m1ug Hm 

-erJ.hi<•, th~ Uifl i:a"_iJ !:o:tuli~(otO!' ;,;nd ct~.ble !.l~~mh~v:, ;ol:u.<ll conibnn -~ thc n-Ht~bv.nical il\nd eled:l'imxl .!'(~({\tiro· 
ttwnt..<; <lli:t Q()t1nnd thrnngh~mt. ~U1:.&,1. f.c~<.ffH.i.A.1. 

(t) G<:\p"'cik\nt:~·: Z ;)}' u<:>m·lmtl (10mted'l•t· hadk.g m·~~!'lun('(l ~t 1.t1 M'H:"~ 

J>:lO'H:\ '1b-41l C...pi~dtan~..,., d f:~>,l "&1 M'.:.ivr, ~-"r"-';lili'J G)\:;~~>«,{;(><.1 ~l®ll:r ;>bll ta· ~'" ttm!im·,rt;;rro. 4 ;!It &):&di.ik lini<kru>!a
H:'.mi m;.,y ,.;~ll-:>E"...:.~~e· :H~ix~-~~.n('f} )(~:._~>}\to~'!' ~~~~d cL"'t..irl~ <'ill th~:.11li...~. iilt~;r;tiaW, 

\.2) Chmt.Get t>(!St<:t-<m<X~ \tll>I>lit:'is !:e ~!T.te.t' cu!tducun· and 8hinld r.antact~~ M) mf,!.,_maximl.l.In fhr bfrth. 
~:'hid!i a;r;d <:<~ntet ~·miiuctnr ffi'Or ug,crf(u.CO:UllH'l::tnt Bf{:tlll)fJ, 
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{$} 0@11~ r:rmfA•mt %urfa~ m~ m ~l p~ or Mi~M ~~t :00 ~ •mm; r«flis~ 
~~li$h~ envi~~~d ~tUm. 

(4) ~~· ~tihg:: ~ V de i:tt' m:t ~<rM n~~hnq_, 
fti) i't:ifUlatian: de l~ge ~!Urumoftap h®Wi~ abd ~ ~~ l 00 ~tw~ hrtllit and ~kw· 

mat oott~ m tfre ~mill ~rati:fig 6flvitmm.:u:l1r¢. 
(0) Proba t~ rntin,g: O.lA.~r ~(~and ~hkihH 
tn Bhlald eu~mt ~ng; 1 A$utg% fur 1 s 

S.~.$.2 Mec}lUlt.;-al ~Ul~tite1itlfl 

S.lU£1 Cun~itnrTl't)'tUdttg~ :e'hhtltfutg thatiret~tw: > 44.} t'lfl-!rt• 60 Mlh, 

".3~~.$ Ct:1~~cl; .~e:U~IJ.itlt,}-. Ovet!ill}'h.Wfutmm1¢tt uf tJte U.~ ®~ •perui'l h> tt ltttg,e ·on~--tt oo 
the ~abilfty nf the roaxhil ~Mv mllidittm mrtiti ~ ~ott m ~~t fflMiitan, ~P eh.~m ~ 
~lt@.ttld e:~ the m1~.tn,t ~fi~ ~~cal p~r.tn'leil>m a;t ·tha rm:~t td el~mi ~ 
~Mn t;g,p ~ tuid <mU•~ ctlfi- ~tt~ t:~ *lh'H'Ire· that a; .~llnh\1 m~l ¢;t~ :itt :tllJ'irltt Qd 
Ntained thm~m1t the t~t tifu @{ ~ ~~~' Jt i$ nJWn'lmi$lltt~ ~ idfie ntMr.ta 1mt pmvi&e-d 
w ~ t!i!l'!tti~ty ~nt ~ntn.rl;, l~· ~ tl:~, with tl't%"iJ$ in ~ru.~mtw, ami typit;al ~vfJ!U'Il~ 
:tMltt. "l:YPiml WJ.\$isl tap ~n~ Mt~tttio~ ttr.it Ghuwn in ·~ fi.$.1 rtrtd &~. ~ ~em.llltV$ \AiJ, 
[A11P,$ i!l1ld [Al$:1, 

N(1f'iit; 1\J~f 4ftly tw4 .wt ri~A •rt ~tl~iim 

~u 
t-~im ~n..'Ii ~M~et4.-Cttdgu,ritti'otl (;QtiC~I)t~ 

~2.& ~1tmW ~ t"httt<HfR~ Th<t ~ltield }tJtt~b<f t:\ltitU -~~m ti~ e~0 }ntkitt rurd. 
~tm- ~rt'a} af the s~d ll~¢m. w ~W;£ka eil~ti'ffi ~hnm of the ~uttv bi'iltd ~ilk $ mr m~ typkn1 
w~). 

1!.6l-i ~ruiim-. S~m ·~~~in~~ limi~hu'i'a b;w.n plamd ff<'% tM filtv~'tral trnnsmi&·· 
gkm i!Yiits:m, 1t'h~e nn.~v<f amu;nt! nuud:m~ ~!e.t~~ {ar-m$~Wi p~&~ ti~),. ~ ~I 
d~ tlrl~ be v.ahteS ~ ti1e <i~'CIJ tiOOtimitwthtliL '11te;,w ~adrn~ In tJtt<ma nf p~timl thn~~ 
vwn.<¢ d#d¥tW frmn tlw.Jmyhittld. oomlgurnt\'ilu rtl~ol ~~~nixed h~ if{M~ mtt.mwu ~~tim Is att fhi~ 
lt~\'\l#t 

(l) A h'llnk cua.wii e~ble, bt41liintttoo 'ln its. cl'.ftn'acw.ru<t:tc impe.danr;e 4\t .eadt nnd1 tlm£titutes ri w~hd 
~gnten.t. li ct}eu:ial ~~unt n'il.\Y wMain a !11ru:iinxum <1l f{!O m of w~udal ttmll;} and a ~-&:XiirtHL-'ri fff 
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(4} 

Cc:iAX);I.J-. 
OABU: 

Fi~8·~ . 
'T~rvlca.l Coaxial 'fQ):l Conne!!tiou {.";ir<~:~uii 

lSQ1t~~~1 (fi\!Jt<; ~ l~i 
o\,loSUH,:t~~: $.(;11.1-Q:i .3-, H~llr·EdliJ!i)l 

1.00 l\<lAU(l, '1'hi! p.t'tlp~tiim vel.ceity of the {Xl,(i~<U ~ab}o ill $$rilUnt~l w b<~ {LTf e :min:i.inv.rll {c ""· 
~~Q:O UOQ km!s.). 'flL<~ ma'!!<imu:m urui·tfHmd pnrf~'tfi"!Ativu d~l~y fbi' a •!lJ,U~.ra,l i:!O:igmcnt \~21~~ tH. 

Alh>int~i•?-Jii)Wt'H:nk con&t±tu~a lin:ks(Jjplwnf:. l'11tnk w~gm~..mtm'l;l}' contain •~ ma:~"imu:m .~nd-t(~end 
preyagaH<tttd~l.uy ofZfl'fO ns, 
lfi$~te,~.· $C~ Me rcitU.i~>il for t:!(if~~nt 1n~rcon;ru:~Jtio.n. R!)l)tl3t.e>t ~t"' <><*~~py .:MAU portii.:lonu on 
~md.al. S€j.~m~m!s.: kfl1,d. eutmt t.ownt!l. th(j mll'xirlllmLnt!mh<!t oCMA1Ji!OJn C\ c·u.:~'R:iw iii<Jgult'Jl t .ltmpi'.'ii.t~tt 
6eia nn~y h!l\{)CEI'>:e'd. .h~ RilY lr'h\U pnsi.t:i~:t;~ JJll a ~:o&.~l.fJ £~egtt'lMt t:mt >!h}1l~ only be locatod nt t!H) :ertds 
~fa ,J ink Bl~~rrH.nrt, 
'1.~e m~1!1huv,nr 'lertgth, befi'lf~W.n dr:iy(H' :a:n.d.:r.l'A':eiVf:\ffij of t>n ATJi .~'tl1:>ltt :la !.10 m.~ 'l'.he pnipag:at.i(Jn vd<te .. 
tty ill t;h~; .. ;\:tr:J:. eabl€ is as~lllrH'd tn be tH3:Yc :m'in1mw:rL l"ln1 m~!Z:mum ttUnw:ahh~ .end-i:Q"'i'~l~d dFila:y for 
the.A'tJX oohl<~'iiil 257 ¥w. 
'l'hR,: maximum t.nl;J1(l!:ti'l~l0l\ patJ! }Jffi:m.it'.;m:i OOtWt,.,'l'll. 1l.'il)' fc.Y<I $U!:OI~Iltl· t!ii five :ileg;me:nf:'-!'0 fhur 
:r~-i.fX".ai:r-1· .~~~ \h:wlnrlbg (opf:iottill. A Ft.'>), t;wr.:~ M'AU11, £mtl tw~ Avis. Ot th'it f:tvt> $.~gr.rwnt.'l a n:u~:x:imu:m 
of 'l;h:rv.e :mny .h.e cmLrial ~il'~rm~nta; tbc rt>maim:l{':r ltm lirtlt. ~$tti~t, 

'Cl'f.}lt'J:h I.e {;Jll.y t>~v llnk i.'l(')'gm,Nlt~ <'.ltt:' <.<~K;d bl I h.•: ~?..ntir<; l'.lct""<rk' Jllr.<l· d'll• y ·.,;.,,. n.1JE$,!>t.. . tl•~ .rP.f!'!'"'lJ!.!l' <'l':'t Jm•i:rAg them ~-; n..'lt-
r«~'lniJ,,.I \~M~ H~f tl .. 14l. r'4lil-w-.~ud )'i ~tor, .l!""i"'i,(<l,tiun c!!llll;)'. and .. tt.;mmtinn rt>riuittrum.Tttl t.'l.1-ll at!ll be n~li!!. · 

T'm rna.ii.mu:m trr.m6l'lli<:;;;ilm. path c.m~»llita l)f o segment~ 4 rep~~t--Jr Mts (:...'ith AUli:i)~ ~ M' .. '.!\.·tJ<~. ~r1~l 
!llAUls'{soo f.'ig .8-10), The totul n~tmbc:t M: ~"tl.t6¥lt& l,quals thil ll1xmh~·r o:tlink ~f)g:<n~ts plus tht:l nmtihe-r 
of coaxi-al segm·tfl'lb. '!ft;here am two-.link 5ll1f!W:mts on tru.dra.u5nlimsiar. path. then:~ tmqr.he a m·a.ximu.m.nf 
th:mo Cl,;;,a:!>ial segm(mts tJ:rJ. that path. lf the.rc t-Il'<~ lw link ellgm~d~ t.~n a ~msmisai.on path,. thc.r.tl n-.~y be· a 
m.~U:.im mn vf th:rQe C<J!.\.Jdal :'Jegm~nt~ on that pa.t:h giv~u t.urrent. rt:;l~l:!at~r techndogy; 

l;<ig-.H't)W-.'8-U, ·s~12, 8<13, anti &-l'l ~h~ :t:r.-.m»mis~iw:: 8.}~~p1·s 9f'yarhms !ii:r-61'! t;n iJlu.,tt.a:u~, thti lx.rundacy 
C'Qt1ditiih'ls on t!Jpult>~e"' g~nei:~tt;:d. accotding t4) tl,•<:·spedtk~:;.tim·11S in thi.'> 1H~J:tion. 

tl~ .• 2.1 Cftble Setlti()ning. 'TI:.e 5D~l m (l.6.1D ft) nur~imum laogth (JrnM:i11!. (:fibla Si'!i~Grtt rl.t.'ltaa nut. btl 
made il'{)m a sl.ng191 .ho~~~.~m\O::ms !t~ugth of t>~hle. ThE lx.HmUa:ty h~;woon two cah1n. !.!(~ctioos (i'u.hmd. by 
t::t~mdn'l re.nu>e;;tx>'rs" two tJ:tttle plu~ ~ud, a hRn-el~ rt);;")n~sl."nte a.,e~~~ rt~fle~t!m; ~(lint dlJ<~ to, the imrmdv.rt(~~ 
d'is~n.tltilnnty -c~msed by t.he 'biltclHa~btltch h:nped<J . ..".lCi: tOlerance nH'r1r.etibl£l, 8boo the W()~fi.caile "."liriat.i'(ln 
ihnu f>{J fA itt2 s.~ ~ piX'sihJ.e WHI'St··~.i!e rcllecti,,n. oJ:' -~% m~1y ma;<lt frutn tlw jnm.intLCf tw1> ~hl•t S!l!:tionE. 
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Fig f:l-13 

JSC'J'ISC ~~t~<J: l!.~ 
.~.NI:lL'll!;r:li; s~.l t;t}l:.9, 1.vlr~ £cl"ltllln 

An E•qr.nple of a 4rgc Sy~tt."m w 1th Ma.)';inu.un '1:.-~nPli.t~ait;nJ ~4th!!t 

$Ti\TK:l~ 
r -----------1 

COAX l i <XVv: 
SE-iMElliT ~ ··-T···- Sl4lrs S:::CMENT :'> 

~ . .q ... 1 .. f;i.-:S.~-i-~--[})~~~J.;:r~:~~ti;~· ···.:s··: _4·-·& 
l ' i r i~ ; r l ! z lJNK SEGMEt~TSI T. ' I ' i 
~ ~ l.r"J I ! l V}-l : l ,.(-'\J : ~ 

I _j ~~~~f}; ~E~TE·R·; ~;,~~E-j L ..... J 
SrATION SET SF::'T SE'r STAT10N 

COAX 
S~~~NT2 

Fig&-14 

J 

An Ex-~mpJ~~ 1>f: 1\ l.~fh."e .l'()jnt·t(I-Pt>.int Link Sy$tettt (!.tid{} n/f[ 

'I'lw nltdiguratiml oflong ~ahl& Ne.gtu<o.!)Ui (up t<J I)Ou lltJ fr<>m a.mn.lli-.r Rt).r:f;iont must be. mad~· ?.!ith .r:<tie. '.llit~ 
t'foll(}win;: n?.::orm1~r.d.1tiom.! apply, :md. ::tie gi;,oen it> <7r:ier vf pre{ert.'Ti('<~: 

fl) l'f .Jff':~i;ibk;, tne tof<~}llf)S'ID.ell.t .!;tllnJ]d be nl!ldl) from vi\C h(l:fifl/t(:llC;I)U~ I no br~a.k.s) ~able. '.l'hi~ j;q fJ:'<~;.;i
hle lor sh<)t'( ;,:eJi'm~lli.", and ·::e•~n1t..-.; inm.inimal rd!ecf.il)lL<J ft·oml cahl~ iu:t[l(:d<lncc ilis~;ontin.uities. 

(2} ff eabl<~ ~nl~'ntfi ar.a tmiit up tl·om s.nlRlier !!(."<'t:ions, it i;;: l'eCJ>IDrnQndi>d that all se.<.'ti<:~n~ eom;:• fri.lm 
i:.h~ sam.; m;u1uf'Act~Jrcr <:.nd l•)t. 1"hi5 h t>quivalHnt. t'<1n~ing 'l. sitlL,>ls e~lhle, ~inoe tha «able d:lSC<Jl'ltinu· 
itie~· aro due t.o !\..XtJ.<udet u.mftati(ll'lr:;, 3.11U tll)t ~,_trut.lat<-t~-t>X.i:rurliir tol£,tar~. There ar~' uo rt!btric
tjons in <:nhl\" sm~t:i.oning if.th~ mej:hod i6 iJ...<:.<;O. However, jfa eahle s.-ctior; in ;m!!h a ~;s·~t~.>m is l<\1..\:r 
u>pJaet.>d. it f\naJl he rar>lMed ~'ither \•.oith il.nvtbHr eabk frr,.m UK' ~1t16 m.aJwfac:t.umr and l<:t, \/l' witl-1 

oui' {>ftha st~.ndat·d l<?n.gth,, de(;{~t'ib~~d bell}W. 
(3 l If Wl<:Cttt.l•r.lled t:abl<-1 s~.-~t.ions muat be m;&d in. building up n limg~r ae;,;'tn!.'nt, ihe h.'.ngtha ~hvllld lx' 

d:HH;\'n so t.hr.o.t t~~dfm.~.;, when thvy <~Qeur, dv rwt hnvfl a high fll'l>h!,bility ~f <~dd.in$.! l~ ;)ha!W. Tlti~ 
l)lln. b<:· a<"cm:np-liw.Eid by using li::lll.f.11~ t..l)at r..t1'6 tt(l.:l integral mu11:1pJNI of ~l .bf)if wavcl<mg>.h in. u~.~ 
-~able <it 5: Ml:lt~ t~i' .. C~!J'(~r~nclG ln U<ilng ltmgf;h;:; nf .23,4 In, 'lO.:.l tit, "nd 117 lil U:. U.5 m; for <~ll ~CC· 
t'it'>or,;. Th<l~~<l sn·l f:01n&irlf!t't~d l'..<} be 'th~ ~>i~mltll'd l(;Jnf,-th.s f(!r nU t:Hhle (;P.d:i£Jn.~ .. Uii<i~;g thHre !m.J.gtb!il 
f}Jlt'lur;ivel,y, m1y ~liK ut: t!la\1:.h (rf cahl!> i.¥l~tii>ns may lx~ Ufi\'(l ~;o h,nil~l u-p rd'\.DO m !le~.(l.1lcnt. willwut. 
il!IJ:uning ~~:r .. '11:,&11i'~~'o ttJ1li'Jt:t.io::~n;,. 

NQ'l'B·: l{ Ml>\f, ~egooM!.1> !l-1'"1 t..~ I>(• ~i't'><t t<> ~isti!lt; ll);.}l~ll!Jti<luo. tl<~;n <'Ar•1 ~it~il b<) tl'-"'"" f..,;q}flci~ J:i.b.Y.i!li-.>11 ,,. 'f'DR '""~l .. 
P:J.n\nae-,1::.~ ll<i-el~~\UMJ t.tu.H. L:'i~ ln~ JJu:.~.\ a. !!QC t::::. c~t!~ ~IOgd"~t ,.~~tt It~ 
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!SOIJJIK! $8{)2-(f: 19!!3 
Al'if:WiEE'E$hl81l2.ll,10il:l ~lt.um 

{4) h u lilSt n~crrl, an arbitrazy cmdigu.ratilm uf cahJQ soction.~ may oo e:mptc.yedj if it hnz been eon
.firml'd by analy~i.s err n~ur~eut that th~ W()~(! ~ignal reflection due W -~ im~danct. cU. 
Cfmt.i.nuiti.es nt any point M the eahle d006 not. etcecd 7% of the incidel'lt \'+'a~ wbiln drivf>n by a 
MAU m&eting the~ SJ.leeificatkm"s. 

8.6.2.2 M.t\.U Plaeement. N..A1.1 ~l)mponents and theit aiU!QC·iat•~d c:.<mn(!(!tiona tq the cablu at use signal 
l.'('fl(;(:tictns duii to their noninl:l.nite b.rldgit.,g imr~d<lll~). Whll~ this impOOm:t.::-e shall. to<!¢ im:plem:t$1tte<l. ns 
specitied in SC1:-tit.m '1, pl.a~llfmt of M:.:"\Ua al(lng the co~~~ ~·able mu.~t aJli() oo ~ntrol!~ Ul ensure that 
retlectinng fro1n tlte MAU do nutttdd 1st ph.a.se to a signiti~'-tnt degroe. 

ColO.Mial <:<ahloo marked ~~g !tpt?.citit'-d in 8.4.2.2- h&ve M}l1:ks nt :n'gular 2.5 m. SJ»lc:i!lf.[;. tt M.AU ~m..u m1ly be 
phl~'<l at a nM.~·k on the ~ahl~. This guaranteua iwth 11 minimum gpacing het..w<een MAUP.< of 2Ji nt, and ~em
tr.olling th£> relative $pa¢iJ~g (tf MAUs tt~ ensure non~liW'!.ment <m hctional wc~velt'llgth ks<:>l.lnthW.tL 

The t(Jta1 numitf-::t ofMAlls !!:tl -n <:ulJI.t~ i«-!j&omntshaU not •~](.C~lt~d. lO<i, 

8.6.2.3 1'h:.u:tk Cable Systeni G•'OU.ndin.g. The t~hield e<mductor of ()ach cJ>rOO.itl cable ~et,<:m~nt s"lmU 
maiM ckdrfuc~ ctmt®f with qn Erl'!l:t-tivc. wl't.!~ 1'<1/i!r~'-<~C<' (~oo i\:unt>.x} at eM poir.l. (;ttd <thaU not make cJ(J('tri· 
col eontf~ct u•itn (UJ.rth ~tt:sewl~~G (m !i!Ucl'l. obj~ Qil building BtTtl(.'tural :tn~:•Jal, du.<!ti.ng, {Hmuhlng fixtul"(:, Dr 

<Aher uoir..t.md0d.ctm(luctor. Iuso.iat.<Jrs may he US(!(i to ®Ver nn.v OO."txi.al o:mnectO"ri! used. to Join cahlt> seo
ti.or>.$ ar".O f.ot·mint~t4Hll, w (lfl~tl.n~ Uutt tbis requ.irenlfJnt i(; m<lt. Afiloove ot lxlot attach~ at: in~>t..'lllation time 
U! ao..:eeptllhle. 

Thi"' i!'pt.-ci1i{:ntion is intend~ !or usc withi.n (intmplant} buildinWJ. Applications .requiring )nt~rpbmt c<>n
nec:1'io~ by WTI.Y of exW.J:J'IJll. (outdoors} lllOOilil may require sp!X!ial aan..~ideratiml ooy<lfl.d the i!i;Ope of the 
stnnda .. d. 

The lfOOl.dh cmuiudm- ofthe AUl c.nhlc !!hall bP <'<!n.ne::ted. w thl' earth rf)fe:r~.>nr."' ur chas~is <)f'the !>TE. 

8.6.3 Labellng.lt \g l.".:!oomroen(led. t:bat each MAU (Md sup pam~ docum~tUl.t-i:®-) be labeled in a man
ner visible tc> tn<~ u.Hcr with. at IE·.a.% theoo pat<tunet<~ts: 

(1) Dttb:l rnte capability in Mbil> 
(~) Power. lev~l in t-ett:M ~max»rtum cutt€lnt drain 
(3) S~ty warning (fur e:uunple, ahoek httz.~m"l) 

8..'1.1 Gene.-al Sakty Reqtfb•ements .. AU station a mc<ltitag this standard gfmll {;Oni'tmn f,(l one of the fnl
low:l.n&"IEC Publkatmr:s: 380 !,'>!, 4$5 [S\, nr-950 tBl. 

N'O'r~~: Far liiO/l.tC l\SO'.C-3: l$:9;3. ~~niP""''""'"~~ ,;h;>H t"' t<i l&C 860 !ll:J, 

8-7-:.! Network Sm.,ty Requ.i.rmnenUI. Thifl fl<lc.tion~fo:rtJl a number ol'recnm.mendatiotti.\ and guide· 
li.t.l.elt relAOOd w 8nfety coru:en:s:s, tbc liat til. neither (ompl~t(: Mr da~Yt~ it addre-1"3 rul pns!!ihfe safety ~suHs. 
The dEA.signer :is urged to r-onsult. the rdevant lQCaJ., nati<mal. &nd intt\tnational.'Hl~'ty rt>.guJaUons to t'.nsure 
rotnplil\nte with the appropriate stand.ar-dl;. ~..rencel! lA5J and jA9] pt1r11'ide additionalguidanc~. 

I..ocal ar~a netwo1it trna.k cable systems as des~rib<ld in ·this standard ate ~ubj~ to at 1l!a~t fow.- d~rect 
ek>ctrical safety hazard.~ dul"ing their use. The~ h~!ards are 

(1) Di n-et contact between local netv;m-k emupaneo.ts and power or lighting cl~tt-~. 
!2) Stnti<: dui.tge buildup on 100l.l net-.vork tables and (ont{)l)nertt:ss. 
(3} H.iglt-e-nergytrs:naient;o t:<.~pled onw the hx-.alnetwm:k tabling sj'8tem. 
(4) P(lt(m.tial diff!'.ranc(!S b¢t;we£-'Jt oo(ety g,rmmds to whi1:h varlous network romJ)Ments Mt; ;:onnected.. 

Theil(~ etecirleai safety ha:ta:rrls, to whi~h ail similar ClihU.ng systmns am sui~~" ijnouhl ht; a.llevis.t~Xl 
pn1pm·ly for a .local network t1) ~trr.rn properly. In. ~dd~t:lm to prov~)Q:nz f'c:tr ptoperly lumd1i:ng th.~~ faults 
in ~ll\ <Jf)et'&tiimal ~yg{;c.gn, spec:iJ.d nlMIHlN!!I nl\ltlt f~ ta'ken to etHlttl'e that tiW ffl.Wllded Sflf(,ty i'"t".atu.res ate 
not net~Ht;ed dun.ng inat.Ula.tion of a nevrm;twnrk ar during nmdi6.!lation of a:n Hlri&hlnf.[ n~tWt}rk, 

l"'mper impl0ntenta11on. orthe 1Q.ll?~wlr.g pl'Q\Ii&i!>ns will greatly dacreatSe the lik~lihoi:1!i t~hhuck har.ard~ 
to pemOtt61MU!.llil\g and. !)}J¥:ratin~ thH lm:-a! ama netwcrdt. 
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15.()!£{<,() ~jf.l.:l ; 19)J;$ 
ANsumn:& SM ~·;;ts, t$!X{ ¥:<lit~ 

S.'tJM l:Mtd,a.t.ibnti. Stmnd imrt~1Un.tiun prrtetice,.as de1b:tedl;1y a.ppli<:uhlc ]t)~utl q.1de.~ ~nd regulati!1na,. 
itb.ull be folktW\,d. in Wtt'!.ry mtt1;am~ in 'Wili4l tiuch p$$i;;tiiX) L'l appUcabl~, 

S.7 .2.Z 'Grot.mtll:ug. The shield uf Un~ tmn.k t:t)axial ¢nhl.<?. tlhall he 0ffecti.v-el,y grnunded at only one 
pzy(n.t aiQJig th hm~Ith of the cable. E:ff?ct!v~lly grouncl_qf m~'l permanently t:mtnededt:o emth throu~h a 
gl'O:und. etn1inection nf tl'U.flicti>lltly htW WtpeUrute¢.rutd l:u:tvin.g $Un'icient atupa~ity Ui ~vent tl.1£\ butldir.tl.f np. 
of' vcl~~ that nray ttt..<fult in undue ha7Jtrd to connected eq:uipmMt: qr til pl.'.rsmn!, 

8.1'.2.3 Saf~ty •. Ali portl,o:ns i)f th~ trui:tk eahhnli system that. are st the i'!ttm0 pt)f6\thtt sa the trunk 
<:~bl~ !!haU be in~t!lak>d by ~eqrmte .mtl¥\c!t!f to. prov~n.t hl'~ir eont;act by either !)efiloo~ or by unl.nt(mrl,<ocl 
eandur.tors wr grnuna;S, '.l'ln~ itum~atim.t empkly!'ittsillulJtr!Thide the srurm ~:r gr~.:~t~;r d.telecr.rle tesietam:c w 
eurrtmt flow as· the i:rumlat;ron mquin:HH){l~WtltiU the Hl4:lil:•nrt.i.ll>t~hin1d. t;ff;he trunk eahlto and tht~ ~PBVtt·:tl'.l'fm• 
tiom~ ttnin~.n.d.mi (\(J.ndud\l.lm The tt\~c nf in~ulatin,g hMi.'! is permitted) -p-fflvid(~d. that tmd:t bouts (or: 
$l<Ji.'lvns} ar:e .rrwcltumc;tll;y <~nd a1e(.tric.a11y t}.((uival~nt w the t;runk cable al.lh."t' irutulation d:~>mwtm'istlrll 
and ttro nat teffi{)VtlJ:i easily {that WJ fh.ey sha11 preventJ:nad'\.xe-rt,ent :removal hy ~ S,Yii!tOO'l Qjli,Jr<ito:t). 

T'hu t:fAU s:h~U h~ sn designetl t.hat. fihe pro•;{gion.\5 (;)[ 8.7J!,;'j £¥nd.?S, :t.2,>l tl!tt} not ®fea~d i:fthe conhitd:o·r 
aifimg> ilia AVT t.'fili.lM~ tll~l Mt'\lJ is Nmtwoo. 

Pt»:'rllitl..* oftht!,trunk~~l\tlg ~y~ten::rthlit m»:y ·)lB~~~tM U"~m: dTI:ri>'l{\' th<1 d:i.!l..'lipf)tffl'rt of a hig)Hmt>rruttran
.sif!:nt by fb<S cahliug sy$t~ slmn <~let~ b!l insuta.~~d Hn rl.e..'l~.Wihtltl m R 7..2,3, 

3. 7\2.4 ~mtwn Psth. MAlis moe.t1ng-this i!!t<i.t:nh~l'ti. fihmtld p:r{)V(.de. () roni-rolh;d i:rrl1Hkdo""'-n p;~th 
fh:at will shurtt hfbri:Hmergy tra.tt.'iir>1lb; to a.tl r>t.fellt:iw·~ ermmd either through a Si'f_pal!'ete safety grotmd emt~ 
T.i+)l;'t;j.(m, Qt. thr>:tttgh th~ ollt~:'A.ll £1ueld of ~h(1 htfl:ncir cahl(~. 'Th~~ btotikdr;n¥n vtlh~ge ?>f Uti~ tot\tr~Uoo hh-'.alii.w 
UOV'lii :patl;l. tn'lll!t m•~et the .t5o!nt:ion 11.\(jttlrel'l:l.f'.:n;£8 ~:r the MA11 Sp(u..>ifi.m i.rt. e.a,2 ,1., 

8..:'{.2.5 lmlad.on B:ou.ndary. Th.-<.' iSt:il.at.1on 'hunnda:ry betwe•m t;bJ .!::rranch ~tlpie m:Hi uvnk ~lire sptlci·· 
fiOO. ·tl'l S,.il.Rl $bail b(>; l'll&intatnoo ti:; p:roJ~Iy OOlJl1ttl:t~M1l.\tynntQ.ili~m~t~ ljf'thi!f gt~ndard. 

,---·------~·---·----·---·---·---·--·---·----·---·---·---·---·---··-.. ·---.. ·---·-.................. ---.. ·--.... ~ ..... - ... - ..... -.,~-··--·"-'·'~---.. ·--···-.. ··---···--··-···--.. ·-r 
i WA.R.t~NG; I} i~ ~sumed that the ll1'l'l: e(ttll!rtt®.t .i!'! ptt)pm;.l$• earthed ·a:tul not l~:ft ftuatin~ M s:vrvir:rrd j. 
1 by "dou.bly m~tulatml ac JIDWef di.'!;!;rthut.i<;\ll ~~~m.~ Tim Ulli:l of t(oatiug~r itl8Ldat.&:l I!Tl~s l!l beyonil !l-;e I 
Lzeupe: o-fthitt ~~'.:~~_:__ ... _ ..... --... . ····--·-.. ,.~.···--.~···-··--"'-·"""·-·-----...................... -............................. .J 

8~7.2;6 !nlf.talla:t.ionand t\fai.nf.tmaoo(~ Gllidolhttl$. 

\1) Whtm 0\i.}.,o~ing ·~ ~hl!.';id of the tnmk. t:t>axW ~h!e. !'or a.~y re}il.&!m, <mt'e .shnll ~w -ex.e-t'ci~~d to ~tsJ;trtl 
tll«t the l>hiccld <lows h1}t mak(l ei.ed;ri~u txm:t~H:t wiiJl an_,v<· tmmttmd(Jd (;ouductQr11) or g:tt>unds. Pcraon
·rt.el P*n:form~ng tlm 1lpHm.ti-6n al:ronld not do !ffl :i:f d]s<lrip;U,ion of nl~h t!n'il~"Y trun.s-le:nt ey the rmb.ling 
~yatetn i{'l lilw.Iy during Hu) time thu ihwld i$ to be ~oo-e<l, .Pe.r.sooool :'!h.wht n.~t ~mta.et. ht!i:h t'lm 
llihreld and any gto~.ind(l{t. I::'OU.d\xd.:ilr a~; any tim~. 

(2) B~u m~akiug tnl:l trunk 1:tJaXI.al cebt~ f(~r .al)y :r.mt?.un, a litl'all with an'\p~clty t>;qtml. tb that uf ~ 
M:i.eld of the tXm."'.ml . caNtl shaH be atli.~l to. tht! <~~hle shii$ld ·in aueh. a: ttfl:i<fitter mt to j1~in, the !;vto 
pi nr~s aptl W maintain ef>utitmity wh~ ih~ shield of the; t:nwJ•: c1~h1t'! 1a. s:eve.roo. Thi~ 5i;:tt(p sh.all not 
h~ terrwv('tt untit a~r llll~al Sb.i'll.ld 1:o~tinu.tty h&t~ bWJt ~swtti<.L . 

{ll) At; nn tim~ tth~tild the $hield ot' ~tny pb.rlimt n£ tl1e ooulAl tmnk eahlt) to ·~"h:kh an MAU -w :N*..:AUs: Uti.t 

att..'lche-d h~ p•~rmitted. fu tiMt witivn:.«t tm et1'ectivtt g~mund Ct)rmtJ.cl;ltm-. 11' ~~ tw.r:tlo-n (lfftct\tr.tlg eablt) l$ 
t.~ be added. fu an eilat.lr.g cable 5~U>ru, th~e mstalt~ I!hall t~ ~not i<t &~mpl!Jte the; cin:ul~ 
h~tween th(liSh~eld ~)fthc flt)tttfng c"'ht~) ~i:lo:n and th~ grounded cabl>:: $"e:etion tln"'~h hudy (xm.t.aeL 

~4) 'l'h.e inn".a1J.nt.;fi1n frustJtud.im'lla f;">r neiwotk ~:orop~n.e.ntu sha.U oorttnm lmtguage which .titmiU~izt>5 tho¢ 
in.etall4'lr with tbe t'nu:ti(llls lnHnti.orreli. itt the· above ~lXt.agra:phJil, 

<5) N<~:t~r~ t!mnporu:mts snail <:ontain won•limnt· warning btx;;t.; tb1t tafer h'l$ia.llets am! ~ieu pe1" 
sunnel i.e tltQ m¥fmt.y l:l(~f.l;* in fh~ ltl:st!iUation ilisr,t~ttt.i¢ns, 

8. 7"JJ.l ·Som:eptfbility lA:!vels •. .Sou.rv(!S of iutcrlt>ronee frmtt 't11e il-ti.Vit'lmmeut i:li.eiudn ehd:roinafrne'U-t: 
.itcl.&l, \ihatterQ$Wlli<! d.l.i:~(!l;t~rr.ge, transkm:t volt!tges. h;,>tw~•t esrth cut.Mct.funB!· fmd st.mnm- inw-rf\i\t'Cil~. Mu.l· 
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f,."'{HE(: .S.'W-2-ll ; ~W~ 
.1'\:N.<:i_[{HI\~S: SIX!. 802-.$, !9'fi:'t E<tltil..'a 

tipit} aM.u~e..<t nf'ilit~rf(!r~ce, ma,v wntdbutt> ro vclt.t~.go buJld UJJ hetwtr(m th!> ttlaxiai .cab1i:f rmd ~;t.le narth etnt· 
ne.cthn af ~ lY.t'lt 

Thll pb.ysic~ti chan:ncl hu:rdwa:n1 ii'hall nloot i"'~ sp(1cifu:nt:itJns wtwn ,<)!)0-i·ttthtg in eit:hrr of th!l f.t1lluwir~ 
w :uditim1s: 

CD Ambient plal'l-C wavo field llif' 'Z Vtm fn;m 10 1.:11'11 through. 30 MHr-, 5 Win frMt i!O '1\11-I:~ thl"'ugh 
t GHz. 
N01%; .w.~~jg 1(1>1,~;~\ly I lm.1 {n;w. brv~/l.:k~o;•t&~fu>n~. 

(2) Iuterf!6re.ltt'(1 'i"')Ju:t.gb of .1 VIm~ peak srope, ~t*~ ~XW11:id ~~ $hieJd ?md D'l'Ei (:ttrth co.muJCtir.r..tt; 
thll' e)(Atnj'li~, :U~Jt v ,J,1e;ak t~ It w M.H:r. !iine wa"fe with a 50 n &rltr(X~ rei.'<istan~~e. 

};L'\'lis Ilt~wj;i:ng this t~taml~ shtH;ld. provide adcquak1 d' g'(t!llitd rt~him ttl :~~a.i:trd'y tim :i~tfbri!nced E~fC 
s~~1'i.catiml\'.. 

&7JUt l>~$nl.wott l,ev(tls. The :phJS:lenl ll<tAU mu.d t.tunk <:ttbl& ~y~tmn Sl:uiU. c.m:nply with. appHco.hle 
toe.:~La.<•1ti national wd<~s i!llWh *H'i F'GC Uuek~lt 2:07$1)--1~ fAlH iu tht> USA- Etiuipment.E1haJl oon:tply with 
I<\W~lru'l<i nntlon1l1 tequ:i:ro:m<rnts ihr Emitatiun (If eill'<.'tlxm:~etl:c intert~.reiii:!l·. When! n<~ Io<:a.l ~-r n.a:t.ionai 
~f.1l~t!:'t'Jments e-xist, ~qulpmzynt. *'haH <XJmply with CISI-1t l:U,.lc;!ketion 22 tiJ. 

8.7..4 ~:tnperatn:r.e aud lh.~mid:it>y, ·n~ MAU and tt~ls~)tb:ted rumi~{1tk~irb!o f,-y~1oe.ui~ am expe¢red t:6 
orwt<Xt.e ov¢t a, r~.a$Vaab1£ r~ge of ilt<Vitill:nnental Wtlditiona relahld tn 1:.:1mptu·.J.~ture, .hu.mhUty, irnd ph:rli\i-
eallu:utdli.rtg ~uf!.t a~ ~'hf'..tJt ·and Vii'ili'>l&ion. S~'dUl~ ·requlri\mNtf.a ~txl -valum~ f~r tt~ef). ~~tnnt«t~~ m-'0 tnn· 
~!<id<1r~ to h<~ *:rmtd · thH. J'l{~J)IS of th:i10 sfB.oori.!:'ld.. M1~nufael;tl~t!i are rt·qnfml~i t~} indkate ht th.~ Hwrt~.tu"l'¢ 
a&:H,x.i!dl!d with the MAU (aml o~J .th~ MAU if poos:wL+} ttw o~at[n;t ~nvinm,rnQrtt. ~~ficatJort$ tu fueJH~ 
t~i~tJ Aeledhm., iMtallatio:n, &J,d maintcm~nre (){these ¢0EU}lt4'i~ll,b. S!t~:~ 1' 6fe.'l:l0-nOO. f.A HJ) ·fvT sped'ficJttiar. f£1.'" 

m.hlOUJgy.. 

8.7..5.lt0t,t'Uinimty .Rti<l1lir<emetlfs. 'J'h!'> derugn ofMAU .and mt.>dium eo:m:pol'umts ~nld take ~n;u; <:00'· 

l:'idcr~tio:n appHctilil(' Jm~!ll or naf:i'($.r.Mtl !X1ttttb:enentj$, ~l :r...-t'~(..:ttm®>- tAl5l, fAt~. 1A7L !A$'J, [1\fll, and iAJ.U 
tm(t.A~idix: A fu-r h~lpfnl >%'MUlti>(~ :nw_t;<trml. lf} · 
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~u <Wetview. 1'hi1ii sttditm S!)l:dt.mf; a :t(.~&t~ ftn' uae with ~(; IOI:lAiif!.lS) lOlU.~~. ~nd tQ~E-T ®t'-' 
wadr'il tuwl ilJ:m~: ilf$~~ hfWf'.r~p!¥t~ tinkt& ~'\OtRLt;;t A ~pmtt\\r far an;y d;h~t !80 ftS:QZ-3 n:~t\vark ·~pe i<J 
h~yw:lrl ~ $~pa 4fthl$ ~m<'titn. 

A ~~tf.l't s'ltt oontt~¢'t<l segmtint'! tn' ~~t'WJ:Wlt muiilum t£Jg8l;3v,~r, t.~u.~ i.dlwl'ftftg' lii.rgar topoh.ll;tifji$ .and "! 
lMget !'.!AU bauo tb>:~rt an~ tdh;v,t(!d ~(\>" tUhitr gttvttrlili:tg ini!tirid\mJ ~~l~lftW (that t~. fw lUllhSES, SUO m 
;tnd MIG &tiit!Qn!!l; thr 1(Jl1AS~}?, l&ihtl am'! t:!O !!Utl1m.s; :fur 10BA$£..~r. :w;tcit:.t<llQO trt link a~gnlant}, 

.~JmaW UN ·ne \t.Stiicl t~ .flSW.fld :th& ~m,rt>R length n:nd ~til(~ bcyrmci whni erruld he mdllm~ hy n 
$inwe tmt:al.tt ~nt;, &s ~fmm in ~At o:r lJt 'l o gegm~ts 11:nty ~¥"' t~P~n~t~ dft.eetly by:.'! !'.epeat-er • {'Wig 
S.lJ wr hy ·~ ~t Npetm~r u:n1m wtri.th s:m. in turn; t~mwe¢m hy inte.r·'f't:l)t¥£f4tr ~ ~. Alltl'WAhle 
Wt'l©~ l>iluttl ~nhrirt 1:mly w!Kt ~att¥~ ~ ·tJt>th ~iwfmn g:ny tWtt poitrl$ M tits ntftw(li.k, A ttil~Xl
mum ~r tbw ,.._.w $<.U ttli'I:Y oo iu tlw ~ ·puth b#ilwt)l(fn Any tw ~aft t;\rt tk ~ark (tbJ~ 
@,$$U~lwu Unk~f.,~l 

FittfJ·l 
1~~pt11lt®t' Be'tr Curut-to.Coif!t Con'ft.g:ul"lttiwn 

tn\e ~P*titP.t l!$f; ~Jr; MAft;; conn.tl¢tli& '>'in AULa tt.1 a n~pea:t.el" unit, 'tita ~tttr:tw.1 :MA:Ua shall he brwie 
L1AO'tl with t.'lw· ~l::ept,lon ~f tl::e Sli,g.Isal.JJ®ti!jjsror rust ft.m<>ti(}n,, A:;:n~tJUJi!"..<!et:tn'ar mayf ~tJnnsliy;, inte-. 
wm~ ~nw (Jr ;ut 1\~tJa !ubl81 l>g.agtJ.~ ptrl~ w£th the ~!i!lrt~ mrit tJ:uiemttt ~U~}. ln ~n ~~m~. tf:'U MAJJ 
~n af tim re~nter sd mm.i: b.~ ~1.n:t6i: h1w$~rtt tm m$.~imurn wml.w..:t u£ MAtJ~ oo e~ ~t, Rs 
$tmttthmi in &6 ami l<l.'L A~~ RMt iii ill$ n ~m~ rum if~ not ro1~ ~vrm ~ w;rqmll limit af 1.0'.!4 
atl@:ll# i:tfi tt n®f?~%. 

A ret)~U'tr ~t •:a:llt~:.il.k~ and 4~ ~ ~ at:r;y ~.u.t Ult•\~M..~ n~t~ timing, ilrt¢$ ~""! 
<tt~u<W ~l:t.iw~!t .rctra:t~&nita t$:11» dMa lt~ a:il ~~ ~m~~:g <iitiacltr-.d. U! tt w1ih tim~ nru:i nmpli· 
Um~ ~. The re~t'l>i®~ <$dam <Win£'& ahutlimnt:~ut{ty wlth naptian. if n m11ts= ~.:t:fni:, ~ 
til)pi'!fifxt't !Wt tmJ~'#:~ tlw wl:.lit~i® tiMe:~ \\kt~;~i:l.l¥'.1~ the ~.tftw:orl! hy tNmarrtl~n.g .m JJUo ~t 

dtlttt ftu;'rn~ C-utu<ist:a rrf tfm .DcstiMclotl AildmM. Bomta AddtX>.ss, l,;)nl.!th INdii. :Lt.c Datil., Pad_. :tni 
lframv ChuQ{ S<;qtumi:e, 
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lSQ!IEG 1590:ba : 1 ~:1 
~NS1ii:EE!'HiliJ MZ.J; l003-Jl.4iti.on 

li'iber Opti~ M:OO!unt .Attt~ebme1n :U~it .{Ml\!Al'J} •. The ~Oi.t)u tJf: the p~kal layer bet.wt>ert fua. 
:F01\Ull amlAUt (or t:01J<mf~ unit phy<;ic.all~iYt.tr signnliti.g fP.I.SI w'hmx theA.m: is n.nt imJ~hml~ll1ed} w.hith 
"~ntaiM th* eloctru.ni~ th.at tratt$ll);it1 re~eiva, <md tl'Hft:mg'fJ HH~ >?inco£ktjlllignal& im.pres.zed on, und nmv· 
Hred from, t.'lte l)ptieal filler euhl:e. link segn:tenf, 

Fflm!r.· O~c M~dium~~~ul~n-t !n.ted'aM (.F'Q~I). '1'he . r~har.liea1 Mil .;..ptical inwrfM-e batw.e~;m 
the Clptical fibe"T eRhl~ link. ~,gtn~nt a·nd the li'O.MlAU. 

m« Qnde ~h;yi!dellil. M~ .Att4whmoot (WJ>MAJ~ Th\} fX!rtlmt of th<: .F',)MAU thnt eonta:ine the 
f~£netiM¥al ~frcci.tey 

FO:mL d:otn·pndhi.Uty Int~rl'aoo~ The li'OMDI ann the A\JI (apttM'..n.li;: th~ tw.o p~rin.t$ at which hll'.rdwarn 
~pa.tibilii;y i!' <tedned tn t)J.1<JW eonneeti<m. of in.depandantly designed: nml marmf~d~U: .!iOtupmxentll tf.l 
r.ha tmoohand O{>ti~1 ~er mble lh~k f*}gntenL 

lin:k ll«g¥rul:nt. 'the pu~nt.tv-_point iiili duplex 1m1di.unt t:onmJCtion bet\~ twCI !alld. tf~' twn ·r.-ra&ium· 
Dependtmt htterfm::tl:S'(MDittl- · 

6ptw&i !Nber t'.1ahle Link ~~:n¢, A 1oi~~ of il£lfii:ial nb&t eiibte that oont.cins tvlro opti~ fl~s. as 
$pecitted, in 9.~.5.1, Md i~:~.eomp:cl$ed of une t'i: morn <tpti.c~ illier cable: s.~'tioos <'Uld th\$1;r mwans nt: in:tem:m.·· 
ttt}(:tim::~, with eaeh uptlt.:nl Mer tlt.r.minate<l a.t eacll etitl in the npti~:al cunn.e!lb.r ~u,g.~lfted hi ~.UJk2, 

Opt:.ieal Idl"<' Sign.W. ~ fflgr.n..i tta.<»m.'l.i!..bld by tlux 1<~01\:'fAU in.~ iH tit~ttJtmit opti.c~i.1 tlbcr during tho i<H<~ 
lrt.at~ QftM DO cl:rou!t. 

P~ck¢ Cons.io!l:rt. of a da..Ul.. frn:me M .dtlfi:Md p~vi&Uatv; pr~~odM by tl:w ma~nb'f<t !fnd the Start l<"mnle 
Delimit:i;i.r~ 

9.4· Compttt.ibl..lit:y lnuni'ae~. Thtl ~paatet aihall .atttl.Gh t.(l i~ network &egment.~ by tm.y of the n1oona 
Bpedumi oomw. 
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CSM..VGI) 
1SO/lEC SSOZ-3 : 19$3 

Al\!}~Hf'E.FE S!d gt_l2/~~ J993 Edhio!: 

9.4.1 AUI Compatibility. The repeater unit shall be compatible at its AUI cormector (if so equipped) as 
specified in Section 7 with the exception of the sigrwCqualit_y_error message Test, 7 .2.1.2.S, whieh shall not 
be implemente.d. 

The 1Y1AUs associated with the repeater shall be as specified in Section 8 for type 10BASE5 or Section 10 
for type 10BASE2 with the following restrictions: 

(1) The 1Y1AU shall implement receive mode collisiondet!~ct ns defmed in 8.il.L5 M 10.4.1.5. 
(2) The MAU shall not implement tbe signal_qualily_error message Test function as defined in 8.2.1.1 

and HL:J.l L 
(:J) The MAU shall not activate its Jabber function when operated under the worst-case Jabber Lockup 

Protedlun conditian as specified in 9.(L5. 

iv1AUs aswciate.d with the repeater unit shall be as speeilied in Section 14 for type lOBASE-T with the 
restrid.ion that the l\>1AU shall not perform the signal_quality _e.rrnr message Test function as defined in 
14.2.1 .5. 

9.4.2 Direct Coaxial Ca ble Compatibility. The repeater set, which includes J\tlAUs integrated with 
the repeater package (internal l\>1.>\.Us), may have any of the interfaces sp!.>-cified in the following subsec
tions, 

9.4.2.1 Direct Cable Att~chmeot Compatibility. The repeater shall be compatible at its coaxial tap 
connedol:' {if so equipped) as specified in 8.5,8 oftbe 10BASE5 standard. The ~1AUs associated with th(l 
repeater that are connected in this manner shall be suf:lject to the restrictions ofMAlJs as spe<.>if:e.d in 9.4.L 

9A.2.2 "N" Connector Compatibility. The repeater shall be compatible at its Ty-pe N connector (if so 
equipped) as specified in 8.5. The MAUs associated with the repeater that are connected in this manner 
shall b<" subjeet to the restrictions ofMAUs as specified in 9.4,1. 

9.4.2.3 BNC Compatibility. The repeate1· shall he co.mpatihle at its BNC c{)nnecto.r (if so equipped) as 
spe.cified in 10.6. The MAOs associated witb the :repeater that are connected in this manner shall be sub
ject to the restriction~! of:MAUs as spedfied in 9 ,4.1. 

9.4.3 Link Segment Compatibility. The compatibility interfac<'.s for link segments including IRL seg
ments are either vendor-dependent, as spe.cified in 9.4.3.1, or ;m, vendor-independent MDJ, as defined in 
i;he remainder of this section. 

9.4.3.1 Vendor-Dependent IRL. The budget allowances for the topology supported by the rRL shBll 
ensure that the total network round-trip delay requirement is met and the maximum collision frame size of 
511 bits is not t>.xceeded. (See 8.6.1 and 10.7,1.) 

9.4.3.2 Veudor~lndep.endent FOIRL. A vendor-independent FOIRL provides a standard means of 
connecting two repeater units. It enmprises a fiber optic medium link segment, a F0~1AU at each end nf 
the link. segment, and if present, AU Interfaces. A vendor-independent FOIRL is suitable for .interconnect
ing coaxial segments, especially segments located in diffurent buildings. 

The vendor-independent FOI\-1.4U should be compatible at its FOI\-fDI, as specified in 9.9. If a FOMAU 
(,'Ontains an AU Interface, it shall be tl!ectrically and mechanically compat.iblt~ at its AUI connector as spec· 
ified in Section 7, with the exception of the signal_quality_error message Test, 7.2.1.2.3, which shall not be 
implemented. 

9.4.3.3 Twisted·Pair Jack Compatibility. The repeater st>.l shall be compatible at its 8-pin modular 
jack (if so equipped), as specified in 14.5. The :r.lAUs associated with t.he repeater set that are connected i.n 
this manner shall be .subject to the restrictions of MAUs, us ~p.edfted in 9.4.L 

9.5 Basic Functions 

9.5.1 Rl:~peater SHt Network Properties. The repeater set shall be transparent to all network acquisi
tion activity and to all DTEs. The repeater set shall not. alter the bask fairness criterion for all DTEs to 
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lSOr'IEC s~~z,..~ : 1 ~!r.l 
ANST!J1i'Jf.Tr. ~ttl g<).:t.a. l}}S;l ~.iitiau 

at.'tXI.~k' !fhe n\•twork (tr W<~igh. it ~v<Jr4 >inY DTB or t:roup of PTl'~ n~gatdles11 nf mltWurk lOfatio.n, A rerw..at.er 
~.Wt sha11 nat at~pt to b& a ~ket sW!:'e ~md ihrward d~v-Ux-. 

Ri:pc<'lWl'l.' Are not addr~~ble. An addl1!SsahJe ~ti(lfl on th6 .network that ecnt:rols u repeat;(~r il-l autsidi.> 
the BCope cf thi.5 stan darn. 

9.6.2 Signal Antpli6ent1cm. TI'.e :rH~nt.er li(~ (l.ncluding itt; ll.S3{ltiated nr inwgrru Tl-iA.lls) ~hall ensu.ru 
th~t the runpHtude dl•U'~r:i.!.'tits (if thll. !iig:mlls lrl. tlu~ .MDI outp11ts of the reptm.~n: !>~t :ar<e within the ool~ 
e:rnne<.' of the r;p.x:inolfum fot the aWJ:l)priata ~ti\U typ(l. Th~re.f:ot(!, .my loss m si):{n.nHo•nois<• r~ltio duo u1 
«.a.bl(~ lO-ii!>i'> and lWisa pickup fii, Nog:linfld }lt the ouf.put ot' tiH~ tt~J)(mt;(H:' i'id "·" lnng M the 'itn:xm:ting dllta U! 
wi.tllin tlw ayt:t:em. ;spec!fkation, 

9.5.,S Sl{ttllil Synlm&try. 'l'lm r<rpeat~n· ii\at shall ensutu that the to}"n'uMtr~ chamd.<>-l'isticij ot tha &lj~lnl.;; 
at the MIH outp\lt~ (~ Vc rt~pearor .ult ~N within tht~ trilcran~l (IT the &pHdfh:atl.otl far the r.tp:p rorir:iat~l MAll 
tyJ~e- ThHro·fh.r£~, ttny la>~s tJf ~J-'1nHH3try' du.f.l {:<i MAO~ u:n.d rnHti ia dir.:l'<>r'.:.i~ln h ~afnoo at the output ~f the 
repeater Not. 

».5.4. Sign.t &tim~~ 'l'hta 'l~Cpcat(rt unit shall <m~tlt~ that the ~n~'-d daw wtput :from the rilpaai.er 
urut ~ w\thin th~ jit« .. tni<;ran~ of tl tnU'Istuithnw lYfE tl$ Spt~dfi•~ in 'l.S. Thi•reffirC. jit.t;(rr c-wmot accw:nu .. 
lt4U' u .. wlr multtpli:- ~gment-*. 

0..3.15 DRta H.a.ndling-. 'lbe tep<'~f:e.r tutit, when p-re.wttt«l o. !taek~t .. at; 11ny of ~til ports, ahal1 pas~> tht' data 
frame of S!l"i.d. packet iutat<t and wit:hoi.lt nt{l(]rucation, fmht:rnr.tion, or r~ddit.inn U> all oU~~r pMi.~ o.lntlectOO 
with t.hc 'l.'\)f'~ll~r unit. 'I'Jw only cx.copi'i<.ms to t.his :rul<~ a:ro wlV..'ll cont~mtian 011<ists ru:Mng any l)f the porw 
or wht.>..n Uw ta<:eive ·p<Jl"\: is parlitiMed •~-! deiht0d in fW.5. Betw~nt unpurti.ti.on.cd f-Ods, the :rules i<1r ~otli
sion handling (9.5.6) take p-re<x.~~ne£'. 

1}..5.5.1 Start ut l"'ar.k~t Propag~tion ~~lays. Tht~ st!n1; nf paek.e{. p:tO}.ll.tgatiort delay for <'~ :n!ptJa~r 
Bet 1..-\ th: time delay bctw(!I)Cit the fin<t nlgt: tr(.l.nltit.ion •)f the packet on its re.JJeu~. from (input} ~.m to the 
lirf!t (1(iJ...~ tJ'I.U~ii!iti<>tt llf the f*acket <;n it~ reJ-~too t{)o (output) p<lrt (o-r p<lt'tl!:). 

Fur 11 :n:tp~~ut+n: utttt with AUJ (~muoctor« <~t in ,put and aui:put lJ<frUl, this time ;ah~ll bil l~:s th~:i Qr !)(tt<al 
to €1 lxit timC!l 

f<ur a rC{)(iatHr sot with i.lXt.lanl,()l I'OMAUs, l.QBASf~,.or lOUA..~£<:() !\tAU~ mt l~~th i.nt)nt and uutput p<trts, 
lUI addit.ton.!d 6 .5 bit tim~ deLay fnr un input ];ll)fi MA'U uml 3.$ bit timoo dtihy f(>r un. nutp11j; port MAU 
~lmll hi~ .-~flowH<L Tltfs }ldifed d1:Jay dm.'B not :lndudtl uny tit ~i'!e t'inw fm· t.!:l~ ~::oa)trt\1 ~~u(~, 

F'or )l 'r<•P•~at;e.r set with Int;<~tnal l.OJlASJ'J-'1' MAU~ t:m input Hrt<l output J)Ql"ts, ~m wldihonal 8 ItT deh~y 
!nr !ln. in1m1; _p:ort MAU !Utd 5 liT dd,~y tor ~m on~put pm1: 'MAV t<lulH h!~ r.tll(!Wed. 

lUS.tl.l (;ollis1on Pr{~l.lence. Th(: r(:p0At~ s•)t l'hrul im}>lernrnt tru} CoUisie>n Pre.gv:noo Funct.ivn ut1ing 
r~.(rlv~-mod~ oolli.<JlM 4etectio2l as E!pecitied fer tb~ tMt,iia with whi~;h it i~> ('Ol:n~d-

9.G.~ .Jam Generatinn. 1f a cd.li;~Jon is dat~.::tf>d (Ill. any uf the-pru-U !;(f vihidt the t~~t~ a~t is 
tl'an~mittingo, the rl'p<mter set shall transmit a ,Jom t..> all of thr.- por1~J t.o which it i..'i ~mrn~U.>d. The Jam 
l$htill h<~ tr.ar.s.mitted itt ~OO'dar.ca with thJ;. Re~at<T Unit State Di[~rn'm. in Fig 1}-.2 .and. shall be u ~P"'ci· 
lied in 4.2.3.2.4 with fhe fi:rrth~:>r t!on~<traint tbat the first 62 bitil trttMmitt.OO w any port shall b<~ "pt\twr:n 
of altt>rnnt& ~~ and u"s ~tw:'ting with tb<~ f~i bit trs.n£mitted }lS a L 

9.5.6.a Colli9icm..J~l!n ~pagation J)cl.u.ya" Till) ~}ti!J1; ()f colHsion pTCJI~tion U(>Jny r{~r ~~ t~l_)(mt<~r 
e:et i'! t..he timn dolay hetV\"Uen tn(~ fwt '>.<11!<; tr.msit'l~n ofthtl ~fgrw.l ... quvfiiy __ .err()f s-it•na! <marly of-it~ port" 
to thil fi.rst: \l<'.lgo. trnl'~iti<.Jn ~fth~J~ln ~'ttl it~ (aut.pu!:) ~o:rt,(()r J)(!r:1:t;), 

J.i'm• Cl NlpilHUW unit: with. AU! C4ml~W~ t\t inpui; v:ntl <lu:tput ports, tldi\\ ti'l'nt' nmdl hu le!!B thun nr t>qua.l 
1;u f>J) bjt tJrnefl • 

. Fnr s . rer•t~at~r set With irrtt'.rrtal f.'()fl.l\r.MJJt>~ .lOHAS.B\2~ or 10B:\i:H!l5 MAUs an l<JSth lnput ann outpui; 
JX!:r1.1'1, <m a<:Mitio>H~l £J.llnwH:nt:t~ of 9 hit; tl m<>,!t deli•y fl)r HI\ input pori; M'AU <uHl ~U) hit tim.¢$ deh1y for an outM 
put. Jhll't MAli shall l>.t:• :rmdtr. '!biz ad.t:kd dday d1X1s :n.cyi; indude (my de d~ time fnr ti:w: coa.rlal ~hie. 
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lSt'!tJtn a.lifl2-'1:! ; WSi:! 
AN8l!l£.P.'.l\~ ~41 So2S, 1\)~J I'::Hti:n; 

-Fot a tepe~twt x-.~>t with irtt0t'iN.ot11!}J'k\$11~-:r 1VfAUs-on inpttt snd output rttrt.-., an arliliti1m~l 9 HT' (l(!llY 
fhr ~m h1put port MAU }md 5 .BT d~h~y for a..'t ont@ut V',:JXt }tAU ~lmn be a.lkwoo. 

':l.'h~" ct';Ssatiun of .l!tm fli:'OJ).<:tv,ation di\h~y f(rc ~• r<lp~!a.b~Y u-nit i& t1m tim¢ iklay lwitwt>Em the iflvut t<i(li'lals at 
its pons. :r&aJ::hing !'- f~Mlte sm;h that .hun hlllmhl \md tit u ~~Q,-f, .m1d th~J1ust tu.;,n~ihon of rlll.m at that _port.. 
Tha statoli! <rf: t.';.~ b . .pd &ll{nal.s that "huu:ld cause ;Jt,r;; t(l ~md RN'- c~;'fve·red In detaH in tho rHp<>ater st-ate di.i:t
utams. 

Fnr ;:; n~pootc• unit with AUt ~:t~~ml.'lcWl'ii< at input m1d output pm~, thlsthne <>hail bt< hi-3 t:hM~ t)t'(!q>.ml 

r.o 5 b:H H:mt>t; wheit l~Ot ~~l!ielClding ir!t,_'7fltmf,w., W1w.n iSll:tN:idi~ frll4':tl1Cllt;l>,. this dt~lay l'))}}j" 't;e- btt~r X--1 
t"<>quir<;d by th<! .fragn:t!-mt oxt{)Jl.si•m ~~lg(u-iihm. B<ie- 9;t'A-. 

l"o-~ li mpea!£>-.F. Met wit.b mterm}l J.'OMAlhl. Hi HA5m~2) )ntd 10BA.SE'ii MAVs <m it..;; lrip.ut: wrts, an ml-d:i
tlblhll>:tllowanci" of V$ \:Ht tiltH\ dHiay f{)~· nr ami 20 hl't .ti.t::~~& ftr sigrt<U.JtUttti:ty_¥/'t't'Or do-~"'"''l.Ot't:i® ih-illl b<:> 
tWHle. Ft~T -~ r:cJX;~ate.t set w~th ir"ter.naJ FO~~IA'U$, i0U.i'iS'If<:2, &<:td lOBA!:H\:5 )1:\!.Js on ~n; l.>u tputJxlrt'E, au 
}ldd'l:tirma1 cllllwtlJ>ce nf {},5 bi~ ti~ dHkt.y !l!bU ba mndi\. This ,a{ldod dala.y dons IJ.(;t ir.u~iude ~-·w d,~ fall timt~ 
tor l.l:w (JO<:<!l(~~~ Ntbi(1. 

F'M ·!) r<;>pe1ttcr iiltlt with: int{)rna.ll!.~B;\-':>P.i-T M,.A.Us M ·i:i .. H lnpni; ;H1ri.'}, nn !'.Wrlitl.o'n.al 2 B1' d<da:r ibt Dl a.1~l 
H NT ~">r st,grn1l __ qtmJity __ rwmr <k8s:~~lirm ~lmH hf~ !~lkiW'<xL Yt>r: il_ :n)p~~~t-t:r s;(it with 'intertt,lti MA~Tu l).h it$ 
(~d!~mt pct.ta, l:Ut gtfd:i:t:i?.nml 2 W1' tl<~hw tJ;mll btt u.Howetl. · · · 

#,i),tL4 'tr~ntoWi.t ~eo-.recy '11,tne. I:t \3 0&SCntii'.i.t that the rept>ater unit> not munitnr a ;mrt fm: inrntt 
for a &lw.!{ tir.p·e ;J.(t;,i the: ::~p-eaier st6.Piii i:~an1&m~tting to tJ!~lS- porL 'This. r.-~"ei:y time prev~hJt~ th.<J re-pea:W1· 
ihm.t !'(-ll:i.'oivin4J H-~ own tr:msutm«iruta& ~,l.l(flili' raeHi-ve.!ll1;lvity The mi.n\mum rm:mr-..zy dmt~ a:!.T()W<lhlc fer a 
rQtx~i'(&r is ImjJJ~I~Hlnttl.t.f,m·d(fPtHHhmt, j}<lLnlt.l!Jl; rl>!:\ ~If(;.~ tRot than th($ '!l'J.m ({the <:lda-ys in th0 ti-an({mlt a:rtd 
ruC9lv" ;mtfm fiJI' 1:h~l p<lrt. In all ~w:-11s th.0 r¢bwte:ry tim<c> ImHJt ht~ le% than H) bit thnei.\ from l;he lm;i; t.r:-msi
tion v'll i-:lw tr'amsniLttiug AU lntxrf:ac~; 

#,6.$.6 Cu.rrior.R-et:overy 'l'imu~ Durt!)& •~ wl1i«i~m, t.hc ttl-ptd __ jdk ~i~'ltal Jj; u:rtte'iiahk :&rr. shm1 p.-.ri
>;tt~ eftim~ (hit'*) l11.'C4\.U~e ctftbe p(l~~hility of :>ignal (:<Vlc<:tDatiQ:Th l.):n i±u~ ~:o!lbk>l'l, eGan:Mmt. In ·()t{k~r top·!)· 
v<mt p-rm:nt:tur~~ dt~tt<viliHt of iht'i tttl:t~ 1md of t.b$ e:oJU$%C1i, f:hS :KJp;nak:nmii .mttmt V'"ttit fi)r ~'f.!.t~) tO h!.",(;l)rt.e 
fi-H<'li*'-<1 !rem !l ~rt t:r~r a s'hm:'t tim€ ~~n:er eigrwt ... n-u.alii-y __ Cf,_l'rf}f hu.<> f>IUHb hmcii'V{i ftmn &l.t rmtL Th!G J:ect!V

f!t'y trme plXmmti< 'ibxe :MJp<)JOttn:' fkorn p~mlacunJ.y.en·~:hi~~ il ,hun t;tl an UlJtiw tt~tw#rkT:he :rninhntrm. ~mN· 
!'t:tGVCJ.Y tinw al1~>W!:ihlt !~r ·~ :t~Jwat.•t>X h bpleu:H~nt('lhon-~illp.cnden:~, . ~t ehtrH h!) g:reah~r thm:t tlt<~ 
(::\ RlUJ.{H. ON thn'(l: pfr.<:Jt ~fgn<rf., .. qtmtf:f.y.,.error is ;JeR"es:wil:ld. !11 cll ct\..'<!-'.&, tb-i2. ,c.:arda( t't>~.»wzy hnw $ludl he 
l~m; W~m4, bi.t tim0.l;{~>(lttl ff~u hl-~tt;~i..n!!'Jti(.ln Mi tho~:\J.:nri.ti.0il~~-

9 •. 5.7 :k!~tl>Ctl:'itml l'~ln:f:tt)."tl. Nt\tWctrk s~grrl.£irtl'> thnt .h~i'if) rlifret<!nl isol,thi:\t::. <md ground.1.nwr.-eqiJi.\'t'irn\\'ttM •. 
'~hall havu thm~e ·roquironwl•V~ \lr'U¥iQ.i'd ·!;)y t.ht) lK>l't:·t;(l.--'po-r!; is.otati!m ([ftl,n~ J"ep~'afau" ~}(tf;. 

l:Ui Detailed llep~~il'te.t Jl'unctious iMltl ~tute:IllartieHma. A pruci~)c WJt(lrithmk d(~fmit1nn ~"given in this 
~:U1citin:n., prnvjding ;; ~:iJ.\rtpleto prowdurru lltt.><!el iflr the 0-pt'..tati~Jrt of a r~J:li*ltet, 'ln the form nf wtafu rl;i,nM 
g:r~lr.rts, Note that wh<mev~n' tlm~ :i!< ~my Hppn.Yiffit 11mbigu.tt.y c.mi:l~flling: tit!; ddiaition {~f t~flf~ahrr o,pet~· 
tiun., th9 ;;;i;aw dia.~-;-ra:ms illmulcllw eo.nsutuld finr i:JuJ d(llitttitlv~ <iinhmwnt. 

'rl¥) rrwdd p:n~~m1;<1tl in thir& stx:t;i~m IE int<";nrl.Nl H .. '> !~ p:ri.mt~.ty ~p~:":l-t.:;;C-l,t:hm (It tbt tund:ion~> l;o ht~ ;providc.d 
hy a~y ~t~ unit. lt J$ impmtunt to di.15t.'i.ngui!!l1., h'(YW(:>t>C!~ het:weer; th~ mndd >~nd a. r~)al irnJllermmfa-
thrn .. Th~ .model is opt!mizt'ii for ,tritnt>hclty Mtd clarib-• vf p-t<;!lW.fl't:<it-inn, wbHe any r.ea1istic imyl&tn(lmt&thm 
slwnW ph\C() he~Wi$' <;.--nph(t:"i" ~m ,nu:h. WMttainte 'H~ 0tnde~wy t.l.nd. Nd(;abilny tt~ t.~. parli~~t1lat imp.k~ti\enb:t· 
tl<ln. tt>dU:iOkgy, 

It k--1 th(3 f<m·ctiontd L\(ihtt'<;d(il: uf m1y Nt>$£~t-i$r unit iml~httMtrtzl:i.i&n -tllat i.d:uill !MWh tb(~ stnndm-d. nat tfu"' 
inte-mnlstnt~tUl'<~. Th~ intl\':tnaJ d~-t~Jg 1~the Jil'm~~'ilhU}1l m<~~l:ll at~ u~htl Mly ta th&. (j~tunt: t_tmt tlu•y help 
EP4.-'d~·th«~ e~tamzt f:m.htivkm cl~:dy 1.md pn~ciB~ly. Fot ~'iUbn~i!~, l:.h{l mudel ~H~t> a.st.'J!i'n·,.at.(j •.r.-r~1l1~mit Thttljr 
gf:!W1 maehirt(j !0r <J?.Ch i~- Hn'>Y(iv.Cr, in im <.td;ua! liDJllf}In(mt<L'aml, 'th·{l h;U'dwcitf~ may he s.hM'(ld. 

9.£1.1 State lU~lgrttm-. NtJtn.tieu. 'fhe:nx~~tion J.W(!d:in the iil:i'.dt; diugtaml> tr'ig~ H·2 tlrn:Ju_J?t~ ~5} t(~thrws 
thi) NmVimtianl(l i.n 1.2,1. 
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< .. 

ll$falA(Xl 
mutt= a! 1J4tttln intm:i. at p.tti X. 
~fl9: lt"" Ulp1.t:difh; itt~~ tVl ~¢)" 

-lf; ithiil'.&te.'f llclivity 
Note tlmt O:dafJ:l. IJG may ~ t.md4'iftn~d dudna ~tl.$\i<ln 
b\1 t th!tt it. ill a don\~" in all i.Mta.floet wl:um t.lt\s Ia tnte. 

~HtnOO 
SUttu$ (if Cun~t:n f!tPU't at~~ X 
V•Jua~ SQj5 ""flign11J.JtUD.J:il':f ft'IW ; mi!lbt.u ~&ion 

...sQE; in~ tmmllW(In 

Ou! (X) 
"f>'po bf~t. ~ta a ~~a~ .t pctrt X. 
ValW~>.«: idle ; ~:a-m l'Wt ~~ 

-l& ;~w.r.t.~i.ttin; ~hhtl1~m 
fn' 'llAta (}t Ja.m or 'l~M!i. 
P~e Pattern ; ~AWl I$ $nUl'dDg a.Httn.atfng 1'8 and 
Cts an p<ttt X. 
Data. ; th,p!wf;ar ia ro~tittg dattt A"tttn~ on 1wrt X. 
J am ; Repea~r ta Mttro!ftil Jttrn O:il ~rt X. 
1Wo0a~ ; ~pcawr Ui 11{)\U'd\ir two CQI'ir.t!tuti~ Mz~wr 
~ tmeill oo. pmtX. 

·n~eau:~ oo 
Q.et<~Q!Otri.OO 
V•ltt$ ON; nt."!8h!e~W' ~M ~fLvmttP"afOut UQ, 
...ON; ~~~tr:rmwmiun ~~· •vatuQiOntO\), 

'iTt}() 
Tr.mmdt 'i':imt'Z m.dkatntW numh~ar rl bitt trtut~mttwl 'f(lll part X. 
V4lut~S: Potritivc1 intege.rs 

All~t 
AU r~C!d dtriaframe htt. bave bMn ~ 

ii~t~hl~ 
~*• bit h~·Me.n ~tie.a by~~ unit. 

~ 
~oo~·~~Npett:~r ha ~ tni ~m M'tl i$ r~t~~ tho&~~ lllQeL 'l"i:tD ~fur' 
avo wlll\Ot ~ ~ 1& btttt MV~ ~ ~V(1tt lllote. tntru!mit ~ ~tv• ~-~ 
~halt tt1im ~ ~ated. 

Wait 'rimer Hxr the end .-u b:anamit fiiOOV1n•y Ui'm! (it~"' 9JUi .. 4), lt is iltlirted by Stttr1fl'w1. 'l\\"1 f)(n;.e 
i11 Wistind when the end or trtUntmtt t1!00'1~l1 t~ iA ~.r.: pk!Wd. 
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t~'LEC.86fi.!Mi : HJ9ii 
A~Ull>~l;1 S~ liD&,!}, IO'.l:-'lS(IWil'l 

Wait Tin~rr fur th(~ tllltl. of C(~·rric1' reCQw.ty ti:me (s$ 9 .1).6:5). It; i.!; sh-1rt.e1i by b'taxt'l\>12. <.1\~2-'l)lme i& 
sa:titdi.¢1 w11~n th<~ timet' ltail (~pm!d. 

W<~it 'l'irtHrr for· lc~>th af.:.'()ntinumlJHm·t;pill; (sf'<~ lHL5). tt ia i!"ta&Aid by Stnrt'fWJ. 1w:Jilotte 'w matiii· 
fi~d W~tl't tlt¢ tim~ hM ~eli:pi((1CL 

W'll:it 'l'in1er f<Jr tJm(~ ro d.issbi~ out:put fm• .~abbo:r Wckup PrttectiM (s.e~ 9.6.5}. Jt is gti:rrttld by 
Sfu.rt1w4. Tw4JJm:w i.~ &at.isfi<xl when the ti:tn"Ct' h~ ~lXpired. 

Port(~et) 

A ftm.etion Hu~t return!:! l:b3 rlelli@littt(m oir li ;mrt; paS!!cing ~he t.esi: cmtditron. ·~or ~~Jijll, Pert 
(Gdlln""-SQE:) :n1L1lrn.s the dt~tfgnatirJt't: X fb.r> a pQ:ri that lw.s SQE t:n;~. !l: nruJ.tiple porli5 mt'C't the 
test OOltdbo;,i, tho lwt fnnct.ion wiH h11 asaig,rmd {)ne and u.n.l;y ml(: of Uw uce<~pt•4b1e va:lne« . 

.Porfu 8.11.~. :n~furrod U) by n:urnhtit.l~rt mfumi$timt k; tlbtiri.n~:* h:i.' replacing-the X: ~ll tlw ~hmir-N[ funet!mt 
w.itJ1. t.'le mrmh~:r nf l;~l(t pmi cHn~~t. l)orls an~ Nrl.'u,rnd UI il\ g?Lttil'}.li >ill ·tQ!.iows: · 

ALL• tr.mcal;m; all reyenwt porta a~ !x, he con~:idew~d, AJ1 t<rrts shaU tml<.f\t teat oomHti~)ns m~ ordm: 
!9-r "the bli t; ttJ p!t~fi. · · 

ANY I.ndica:tes ~U purt<i ru-e. tu hu t!iln$'fdf.'X>:ld. On!; ttr n1ore 1~ Bhallm~t the ~~t Crul:diti(l'us ip. 
m~dt?-.r f.P.r th& ~~tio p;~!:ls, 

UNLYt lntlkatt'iS all voot<~ are t;o. be c,.')tl;,id~d. f/llt; but nnt :m.f):t'<l thrut one, pmi ftha:ll meet t..'ro ti>St 
<:nlfdition in urd<Or tnr thti ·Umt; to fHtlMI, 

X Ge.nf':rit JlOl'f demgnt\t:mr; When ~ is uM!d Ln a state diawatu. it~ va.hlfl is IQctil t~J that dia;t\'"®11 
and not gi;:~'!ml k1 the oot af ai:a.tH rl!,agrnmfl. 

N I$ d~mned lly tJ~0: Port i't!n.:o'th:nt .tu1. t¥x:iting, the 1Dl.~F; atat:e·of IJ'ig 9-2 .. It ind·i'i»W$ ,~ pmt that 
~aut~e:<t t-h<~ ·~xit from the .rot:~1a~te:, · 

M: Is. rienn.e<i by the Port funct;i..-m. on t:i.'lliting tl~e 1'-R..-'\N'SMl'! COLLISION stat€: ofl>'ig 9-2. lt indi
('fitl:w th,f)J auly pmt \v"h~~) (htiln,;SQF.:. 

ALlXN lr..d;icams· >ill :pmts ~'ttJ~pt N sho:utd h~ cooi5idt:l't:d. Ali pnrtg ceneidared shall m6~t tb,e ~u oon· 
_itlti<imlitt c.rdHt: for tiu.> t!mt to paus., ' · 

A:LIJfM lnditattls all purls o:s~wt M should ht\ c.onsidar-~u. All Il<tr.Ui cnnsfile:red ilhall tt;~(?¢t thQ: ~9iln-
rlidons in, Q\t'd¢1' fht ~}w test tu l)<-lii1h · 
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~9.2 
~~Unit ~tF~tmm 

 
WEW aim .
§e§m§~§&%: M mm, 2% -:~:,&§;:m  

34 en«§%.§ _:s 2. V4 '

' §’fi§%§‘§$i3§”a’éiE=,iaE%$"-“%'.’r€¢§$§f=;§%;Bg§§:-$4:"
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FigU 
"rr-altilmit. nm.er S't4lt0 D~ 

feP<lriX 

Uhli~»OH 
).\4~'fw• 

~· 9-4 
~Stak-'Di~~ 

Fl;!t.£ 
MAU ~ra'bbe ~dt;np ~"~utt Silrle Ilii.am 
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!UU _!)',uta n:ml·(:.(illwanUtindling.; Tht>.r-epeatht uttitill:lullL'Tipl~~1<t the GA.RIDE~~ .. .ON fun~:ti(m for 
rut i t,; ~tt.~ Upon cl\>tattlQ11 Hi: (!;U'rl~l' [.rom one pm1;, the t't\f\(~nim: unit sl:urlJ n>;peat a1ll'<'X':tftVOO ai~ ht in 
tfte Dublli'ram~.l tmm ttllit po-ri: b the otlH.\1' rwrt (O"t porl:H). 

'l''o.t! :OO!Je<\tel' mtit data and wllisinn-hattd11ng e1~-rlthtt.t shtdl lx! as d~fitJed itt Fig ~l-2. 

~JU .Preamble R~g-G:nerntiun. ':fhe ~!peater \lrtit r;ha.H nut pttl;. <~f Ww.'t 56 hii:J~ of ptt~>:tmblc fullnwed bX 
the SF.'D. ~'h~~n the repe~t.et uil.~t must sl':nd. rom'€' tfum 56 hii_,._, t.:b~ ma.:;.'irrnn:nlength })timmple _pntt(!rn it 
shaH se1td is thtunrtrth«l' !Ht:HtV+~ plus~-

11.6.4 .F."Tag:m~n:t 1!1~ewdim. If tlw m~,"'iN'Cd hit. seq.tWllee fmm CAIU-tf-Eft,ON to CARRIBR_J)F'F it> 
t{fwm: than 9$ hits in. 1mtgt.b; indmH:l':l,g pr.eamhlH; the- :re-p<ffii~ unit shall e:xko:rtd Hm (Hitpuf; hlt ;mi~U/2-.!!.cf) 
With Jam $Uth that-thtl ~>tt~.blllttth\.li' uflnUl ()U~!)Ui ftottt the ~p~l;er unit shall equid 9E$, 

!1-.6-.~ .M:A.IJ i.labbm.• L.6cr~u.p .Ph•tection. MAU ,Jal~her fAX;.l$.u-p f'f\}teetimt :must op:e:r.aoo 1;1$ t~1wwn itt the 
.MA,U ,.labb;:;r, :f.()('_h'llfl .Prote~:tinn atnte dia,w:am. 'f'hn I"(lpiYatm· unit uh~ll int(}r.t'ttf!t its 1mtp.ut if it hJUS.t:nm!!
m.:itted ~nntitHmus~~' fb:r long:("J: t*!t:tx'\ 5 ms or to. O<Jt) ~it thn~ ... 24% + 1'111%. '.th~ rupc?.l'*.~:St" unl~; shall t.h~m, 
>lfter oa w 11.6 Mt thrte~ (~.$ ti! J1.0 JJ<!), r<~nab14' tr~:rnhml(l);l.,.. 

!MMl/1 Ovm-vi~m. ht lar:g<~ xnultise:f;munt mltwmk~ it n:lay Pt\ desi:talic tbtlt tiw ru:tlru:i.~.a· uu.it J>rnh~.d; 
the t(Ci.W(tr"k frxnn sm:n~re f!l.ll.h ~o:nditiuna l:ht~t. \vould ht~lt. rut 'tli.1tw-ork mmm u.rci()(ltinn. A P~?1£rtth~Jliv m~(~}y 
eaus~ ~'Jl t$ti~ ootHHf!ix~n cm.ud bj."t-due to a t(-t'blc break, a fault)' C<'}nnecwr. or(). tkmlty -ot missing wtttiina:tim. 

!.'1 ~mer to ;i$t1li:ttt1 6 . ffm.tty s~JPlwnt'~ co!lhriun <{cl_:bri:ty from pn:~p1l:b'il.~ff t"h:ro!lgn tht~ network, the 
ropeater unit may nptiu..wly iu1plem@t: J~n o.~tta•pti~itwn a]¥.orifhm·and, nn ik'ti;~tiM\ €ff the m~fu.rt.eth:'ln 
ht~ing d<e:~red, an a;~tn-.terount~ct.10:tt1l1~-t:ifum, 

~J.t$.2 Oetu:ll~ Aut4:i·Parlitl.ur~e-<Hirt.Q~()ll Algm,1thm ~tate Di.agrn:w. R(optr1t.tru' S(li:a wnh 
tfrf.l<\..'-llli-'1"' MAUw .t'fhall hnplemcnt at! tmtu-~rt£tiordrewnnecti$li algorithm ?itt th\JSe pam. '!'he rol*~uter 
unit nu~ t)pS(tnally implern:•~xu: an ;:~;uW.-pGxtid.nntn~erumectinn alum:it.•un l:ht~t Jlr(ite..~; 1:h¢ 'r!Mt cifthe nttt~ 
workf~n:n !:!}:), OW~tr·<Jllt:Ui:h,tl M.'gn;if.>llf, :rf i;h(l Teytnitf~r 1.tti$t: p.i:trvidM thi~ tUn?t-itm, it, shall (;onfut¥11-tn th¢ 
f,lt~ diagraiit Qr FiK 94S. · 

Thii tl,}j~lrithm tM1rit>ti in l''ig f).6 eMU i®tate a st~gment fmm th~ network when on{l iff the fri!lmviug two 
mmd:itio•ns h.>.\; GC~tltl"e-d o:n. tha $eg:ment: 

6.} Whf)n a consocutiy~a t:tlHi.slmt .:»u.Jlt ha~ D(~en !.tltWht1d; ot 
(2) Vt:he.t~. a ~gl~ wllLw!un d:ura;tton h2l..'l ~xct>ed~ t~- !ipecifil! ammm.t at' time. 

When.l'l &egn:u~:nt is partitinno.~, Dat<\Itl (X).and Crurtn \XI tt(}m that ~egm~nt oo:-e fo:n;~d t{l H (b~put idh;:) 
a1~d --SQg (n.o: collitden;}, r:espedi\'#lY, s:1 that activity n1~ ~a _pot·~ 'iifm nOt afli:1et the tepca.l;er tmit, hutpu1: 
from th~· :repmriA-tr' ttx the segment; m JlOi hlo-<}kf>.d. 

Tbe lrojf.tl<Jc!tt wm ht! t'etnstah:d when tho tejXffit<!r hn-a ~ted a<.1ivii;S on ttl(: Stll:Jllllfn:f; fro: :mote th.i:r. the 
number (rf hn ... r;p~'l(\ifwi fur '1\vv withnut fncuJ"ting a ~nfii.&f()rt, 
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~C~i.\t~t. 

CCUm.tt 
'l'hill n~ ttl ~li~~~~ tdli~ t!Hlit wuwt ~"ttt-~ a ~~~u~t 1,$ ~itkmotL 'l"M vah~e 
~U m ~wr timu 3U, 

fn~utiOutput VariublM 

Dt~ent!XI 
nttti\ in irohl! th~ MAtJ tnt 'f«trl: lt frb~~ tll)liUt m ~H'(Ii!. ~ Ul~ pnrtldoo !!it&~ mat:hme to tndt~ 
'OM.iilfi 00 to the main ..tnta m.ttdmu't,} 
Vltl~ II "' btJWJ ... ifik ; tm d'Vity 

- 11 "" lmput not idh~: am~ 

Ct~tOO 
·(too~ i®~ta:t 'li'ilnt 'tl\\llL\'0' 611 powt l , ~"f'lU ~t ~ ~~ by fue ~--~ Itt~ to Jtro> 
dua11~0CJtotbe,mWn iUlue ~.J 
V<tl~: 8Q:E ., ~uuiil,)i_~, indlta~ ®Ui~M 
~;ind~no~ 

17ori "f!)t-~•M~i 

Cf!(X) 

·rwe 

Cmme~mt.ive tX>rt «illi:ttion count tm 4 'Pbt't~ulu pu.rt. Jt P'ariit.i~nmg oe~u.rl! ll'l'i a tenn.inn1 count<>£ 
CCLimit ~ ~'<1-
Vnt~ P-ooitJve .in~;i!: up w a oormttli.t.l ~t ttCCLimit 

Wata 'tt.n'!~t ~len~~~~ ~U~.lts valtun:lwl f1o ~'l;~. ~ow a.~ ti~. 
!t is:a~ by A;~&., "JW$~ tw$4~WfiM h ~-~Mi. 

Wrot ~ f1u e~ length nt ~en, Ill vallW &.&a.n ba OOtwt'!e·n 1000 s."id at} 000 hit ti'ii~ !t 
itt $ta:Nd by S~rt.'fw6. ~D:oM i.t '!\~~ \mcfi 'tM tim~ hu 6xp.ir&d. 
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U~l\(~1•"()~ 

:l:l>~tli•~Xt 

intoll.fl) .. t 

~till .. ~ 
;~'liltS 

0«~.-oq.,a 

~IIU-\'Of. 

~w ~a 

~N 

· h~M~(te"'W't14Millt 

~l${lii•·~~~ 

~l(J .. "l! $-
Ic .... -a~~ -

~ 

~~"'~ 
' -~VQ"~ 

~ .. -
. ~lf~~~t*{l ~ ~~~ ••• 
~"ttOO~t 

o..~oo·'·llilt~ 

(mlr<oo-.. ~ 

Ptn-titlmlli.atr 8ttu~ Dlq,rcm foor P&rt X 
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J.}\f.!!H'JC~\1'~"3: ~l~~S 
.;:\NSftrt<;'f-E ~t.J {li;V, w;n ?;dit&)n 

9.'1 Eie~tricul I!i!Qlation. ·.n~(~t~~ sr~ two de~tr.k(!.l PcW£lr tli~lt~HmMon rmvi,t'('in,mmtl3 ta ht\ {~iJlt'<hl€.tNl1;1)at; 
:reitul:n~ dlflermi P.ieciril:'!d imila~km :r;rc().JX•tfit~s·. 

E;nviro,ntnt~m: A-"· Whati ~ f~~·~' <>r I~i!'i' ae~f!~t-:nt, w;ii:h. r.til its <a;:;sod;t4.~d int.J:fto;m.~i~i t>.<fniJrm>mt, .i!! 
fmti:rX}Iy nant~hH"!l qtlthin a sl.nglG i<.-.v-vvlt.aj:;,'\1 po',lier d~sl:rib~rtiOO. s~t~m ~mil within 
n l>ing1H hu:ildin~. 

,E11vltofitl.l!;:Jlt B- Wh~n a I.t\.r~' {!!':)>1~01!> l:hc. hnurui[fl'Y ootwt~M 1Hipa.nd& VflWe.l' tli~trihutit>n !>:fi!~mt~ I}T 

+:Jnl .l;ounda.rie& ur a s1!1gie .l:mild!n~, 

'l'he rep~>,n~r u\iit !'hall <.>tlmply with apJth~able 1~~~ ;:t.nd nati\>:rau ~~os l;*!titbtd to t;trt(.>ty;· See ECM:A-9'1 
tA.!:l\, 

G.'l,t Enviri:lnttu!tnt.A Requb.-~mellti!k At:Ul¢hn.H.'~t ef m~t\V{n'.'l<:. *'(1-l\Dl(mt~ vir.a ti!{}~'C\te,ts lM)i.:s) r.ww.i:l'esiS!ng 
i~lb:-!l'rfllt MAU# rPqui.tt>il d~'ll:rle}1l is(>latiarl M ~U(l Vrn1sv lnimuh~ withst:1md. hr.,t:w~m:r. ·t.nt1 >!0~>\~).M; a!·,(! thi,l: 
.);\l,'Ohrdivv ground (;f.t:l:w Tl'f.Oal'.Orntut. 

For n~peai:aT l).(lrL!i 1lu~t. (::O!lllHCt tn· Hxkr.rud MA.Ua via nn AtJ rnwi>faec, tfu:. !"(:!tuintmimt t{rr ir.;olat.io:n ill 
~mcvmp<t~ri<:d vdthtn th~~ i.:;l)!<ttivnr~.JiretN~llt~ of t111;' oot~ie MA.XJ standard, !S..;e 8JJ:Z,.I, l\J.4,!U, Hml 
14JUL} 'l'he. 1'1;!pe:lbs.r unit n'ha1l not :requite any.dee&h~J 'is()\ation tx>tWo(m. ~:KJiO!ied AV !n.tc:rt~ct:l$ ;,;;r 
b.>tWtH>n H~fHl&l1ri AUJn ~lr:fut:es·and ch!ti>i1l.s· g:rm.ufd of lh.~; N~pi>'et:;.>r unit. N!• :izw'h)f:imt hmmtlary need iJl!1t~~-

. f(ml exi~i: !it WX'I,Y .AUl i.'"tmlpatihht,.i'nt<,rlhcc {t:hnt··~ "'D»- ~;;m:lu%!;v'f.J pro""ided !),;· <1-' rope-~iWt ·unit. 

it '{,fl. '®riV J~OJlllll<~ll£ ;Er lif~qlltt~~t.l'li'Jll:W, 'J.'n<; ~tta.;:b'm.ent f1f lH,i:WO!~ IWl$r.!1MtP.., whJ\!t'l C'C<Qlli!f l'll\'}U)I!Jl1¢!lt: 

A b<Jmt<:bi'it?.:i!, rb.IcfN~i> eh:•.l'i:rl1lW i<wlatitSh ot 150'0 Vrm$; 1. roinut~ 'l'<itJlntr.md, h<ltweM t*H;h s;;gmcnt. Rad 
ill! ~J::her: att!H:hoo ueE;-nlen ts a.nd a.b;a 1;b~ prdHcH~·e gr.au.nd af+lH~ ;r~·poil~!r unli:. 

!tis recnnlt.r:ti'.nderl that. iJli.S. isohltiq:n b;:; pt<~vided by thit. us~ :>£ 6llte~r.~ ~MUs tJtlmi.'etted by AD luter
fu;;ws. lf intfJmid M:AU~> nr<a vt<e>d the sqp:ne-nts fhttH ht~ itt<ii:pHtlci $U.Ch thltt it i0 ·not JX,li;\;ibi(• ·f>'.;r an <!quip· 
meilt ll~l~ to t<rudh tho trunk cC\hJe ~~t·(tn. ~1!' :-rign~l tvn!iHctN. A l'l:~pi>,ail!'-.r (;f thlw '"utiety N~uiri!;:~ 
pfQf6s~i~Ml in&t4t1krt:i<;t::. · 

rru~ requiri?'.l:!H~:U'i>:> fot int:«rCim:tu~~t'<•..d «'t:·ndal ~lhl.deiH;-LYie<~Hy vvlltllJ<::tinr; LAN .&0£r.Mnt.s th<lt ~tt(' pS.t· 
hH1ly or l1ilily .-xt.1:rrn:li.t to u s inHhl1miloin.g gnv:iNrmnent ml'ly' n.'qtli:rt~ adi(itimHd pn•k><:ti.o:n· ~l~.~~•rnst lif',hmlng 
st;r.i&~"h~r.tt<J~·, S\'ieb tequi:rw:t'l •mt~ <({t(l b~zy(md th ~ uope o£ t;hit~ .:eU\nd."\t'l$. 1t is r~~OmJn(!fiU<;.'d f;ha t: 'Uii' ttb<>v«· 
::;it:u;;tt:iotr he hKwi!j<~u b9 tho, "'~'~ of a Mttdeetri~Jly <:<lndur"J.ng 1Rt (f(Jt ffJ?atn.J>h,, fibi~t· f!pt,J.~), 

tt· is >ls.'i-umed fh!l.t c.nf nQ!u:)et;tl,iwd.1y {l(Ht<\t.<Ji:rttr ~imf.s vn.H provlih1 liu!lkl*'>nt i5!1:i~t!nn within tlmt 
~mf.(iia t.(l !kltiilty·tln~, ist~!ltiOrt rxlilt).'i.t(~Jm~xrt)l A.lf ;;mvil'9~ml*)n:: H. 

~.f> itelicMliiy.~4. 2--port ~~!l.tet ~<ek shu.H 1wd0$tg,nedtl~ ptovidt~Q ro,(trul tim~ \weh¥'~'<-)n ~h:ih1re (M1''Bl'l of 
at l~W~t :t\0 01}0 l;;.uure ~Jf cvntiuw:u:s ojicr.ution 't.·.-:i't..;,uu.t c~utllntf a C<J.Irltn.ll~i$$.tl,mr fruluri: fn;r.o;;ug si;aiirn3 
a:fta(:C;t~d t-o the l:!~lt.wnd;;, m~~l.um. R<~p~tat!;'W~t'i·;.; w.i.th t'IW:t!J than j;w,n part$ shall t{dd nn J'I\O'('(: th<tn ,3<16 x 
:tu--:u fn:il.tJtHl l}tir hvut f~.r il;!lt:h addi thinal pert. · · · · · 

Th<• r•lltHr Mt e1.edttm'\C'i!' tihall be d~:lgnad tn t1tln:tmi:u~ tlle Jrrohability r.rf. ooti!,]}01ti.Hlt f(tHu.~ wlt.hln 
the H!J~~''*'r ala('trm;i.~ii Hu~t pll(NHnt oonmHmb:d.(IP. runoug tih(l otb~f MA!hi on the huhvid11t1l e!m:dal. 
reblt' 1:1-t'gn~~nt::;. CimtH.::ctv.rs ~And rJther pas;;;hn' £(Jm1)0l:'!t!!1ts mm:pri~ing t'.h# mean~ of ov1m~:ting the. 
mpBnk>r hl):b~ o:m~da) ~~~hl~tihaU bto (h~slgrmd to mh:rlm!z!l HrepmhabUity uf Lt}L/it network. t1dlute, 

9Si MC>dinm Aft:nC:litnillnt- U.nit iii.lld. Ef\s~l~:ud 1\-JM{unt Sp.t'el~co~I,Jit) for ~ V.-jn.tJol'oi.ndf'twndo<vnt 
FO'JJU .• 

9.~.U. Ove.rvJe:w .. A Yt•lt'td<tt-..lnd~'l~m,hlnt J<'O.UH~ 'p.l'wvld.e!; ti eJ.i:u~cbrd tni!:!aht} !hr oomteeti~ o:mly twc 
:repc,ai~r uni~, !t tt,m& «xten.ds £h..., n£it·i:~).rk hmgth a.nd t!:ipot~~y ~)l;yonu 'hat. which. cpdd ~m a(:hit-:'t(JC hy 
hlM'~:o~t~lt>ci±rJ.S: con~ial s~grnc-.nt~ .. ':Ia: r;:p(~<:te;r sei.li vnl.r. n,l* u&Med in i! .6 n¥ l o,?, A v~ d~>r-ildi)pen,\i(mt 
FOIP.J, iii partic:ul>£dy En;d'U>d :fur· i:ri.J:ieri.-nn.wcting . .:-.»~:!!:l~u segn'l.(mts hxr.a.ted .b llifibre"~'lt huiidita.g~. The 
h'Ol\lAJJ G<!scljhti~ in f:hi;; ~hmuro~.ni; L~ nvt int:~~i~d :iiJ:', $e i1t ccm:wxi;l.r.,g DTl<fs. 

rn partli.!lila-r, this f)(l(lt.io!; ddlnes 'the followin,g; 
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ISQill\-¥,~ ~!!2·:! : lim$ . 
Ati!S'./I:f'4-:& ~41 i'O~.S, ifl.&r$ ~1dith"i. 

O.J Th.e ftmcti.onal, (tptical, ~lootneal, ~md -rnetih~k;<d :dHl.tnt.i\fr-.4\t:ica 'il"f a il~r !:!pt.it~ .1\lft'\U (.F.'O:M:AlJ} 
~til.blhl~ lbr,i.nh:t'fbtdng t~ a HJJ.~N'.iW)." uuit, e.ith1"t ®:metly CFOMA.tl and t'l)~a'ter "!:mit fn~g:nr!:ed. i ntn 
asin:I*~ W"-t:l~:r~-...,}or vd<t.nnAlll me:chanl¢»1 et)r.m~:rliah. 

(.21 v~lri.ous. &pticaJ tibet !.>l1!m:f st.rilnhle firr C{U}.llHI!tint{ only two FQ}.1A.D'i!. 
,1_ il-<:h<iUlaH<! or t.ht! VNtdar•lru'!t~perrrle..nt .l''O]ltL andJtg re~Htinmhi:p to ate I<eJ,ltlater unit :l.~. ;;hown 

l:n l<'ig ~·1. The vtmtlm:-ito<.d()jti\ndant J'()tru, (:;(~m.prf~l* an optkal :fit~ c;~ble Hnk ses.~twt1t, a VMdtli'
i.ttdepcndentl!'O!t.-\U ate~eh f:'Jld oft.i:1i1lfuk <.,(J!fllltmbmd, ifN'es.ant, AUf eahhm. 

'I'lm pu:tp!rsa.nfthia st)Qdtleation i'il t~enah113 intMope:r~ibill:ty ofF.OMA1J.!l t.n!tt urlginr•J~ f1·oq1 dff.. 
tetB:nt marutfaet,urm-s •. tlw.rehy liltiltulhnf.rthe (tev~llopm~nt; of <!irttp1" RnclinHx_p«.'1sivei.nterwtep•'..}lta: 
li:ttl.\,~ {J.lUJi.>, 1b ;s~~Hd:y tihis zy1JjectiV(1, th(t FOMAU httill tt~ {QUuwing §YML>tal ch;~r:attffi"mt,ks; 
(e.) E~lahleE t'Vup.lin.l} the repe&ter mtit PLS .di.reetJy; at hy way nfthn A:Ul mecoonir-.al roxu:mcti~rt, 

to the e.x;pli4:lt ba<>ooan.d optical fHwr cable l ink ~gme.nt. df:dlmJd in this i!!(Jciion ~>f th.~ ~ht1tdru'd. 
(b) &li~~~-. .signaling <tbt dutuaf.Rt;flO .l"fb/s, 
(c) Providea i(rr tirivil>~t up w JOUO m of an (Jpticai fibnr cabk~ link <teg'll'tont, 
(d) Opel."iihm miliisti;~~hab1y from a rop<~tGt ~t MAl}, aii! dcl1nwi i.rt Ser.tion ,, 10, <:>,:r v; whm1 

·i.itfW~d fuu:n tltn AU [.ttt.~R\"f<'otttt\, · 
("fl') S~ppi)ri,;;~ l()R.,-\..~1~, WH'.i\Slt]), and .IOI1ASE·1' ~lyS'tem. Mttil.g'Ut$tiOO.<$ tt\5 d~>:fined in ·sm:t.hms 8, 

:tft, and 13 cii:hw gtnmhtr(t 
(f) All<>Ws i:ntt)gta tion of th!~ PO.I\-L\:U .b.t4 ,, sbgle p~t~kr•ge with th.t~ repeat!!!.' lin it, the;reeyy ~lh:ni· 

nati:hg the need filt :a.n .A'f.Jl: medmnk1tl oo.nnectit)Ji:\ .. 

?fhe ililp!c.nH~ntati.oh mt~y int(.ll:p!lratt~ addit'idm~t 'featm:~m, ' lbr, tli!!:<Hilplo t.how tha't nllt)W IX)rn.pat:lhility 
v.-ith v.:tr'&i<tr·th~p~md(mt FQMAUs. t<& ir} HA-,8.L 'f11~ rnc:ana w su:ppt~rl tht$e :teatu.r~ ~tu hc}'(md th~' st'tipt). 

<ri tlr.w J;n:th:w.d;imt. 

9.9.1.2-AppU~mti.qn P-E>?SJH~cti:ve: FOMAU nnd Mudium. O~e¢Uves.. This M(~l:tion ,sUrta~ HM~ br<!ad 
o~~~v('.$ iirt<te'rlying thtl vwndor-in.dcpemie-nt f'Ollt:L e:p.eci;\'i{:$tlAA de!lnOO: th.rou.gh!Nt till~ ,3nc-ti.on vf tb'e 
s.mndunl 'I'ht~~lii ai'e a& f()Unwtl 

U) P·.ruvide the plu-·Hie.sl rneans roc oonnecting ottly PWQ tepeat:er umt&. 
~2) Defme a r.&y~;i.cr.~l In.tmf~i&?.for dur V€llt.ior--l:nl1eiM·>.~:u:li.mt ,1\'0MAU onm:parwnt of the wmd~rwln.dt~.J.Wrt

{tunL Ffl!RL t.:ha1; cr.m ln~ irnpient~mted in.lfull".ndtmtly nmong difterunt tttattu.fMtur.em of hnrdw.aro 
~md nchi.rw~:ih(\ intended kwd ot''-'O'mpati bllit,}l when idw"Tco.nrmewd tn 'a oommon. IfiL. 

GU 1~N~id(; ll. ~<lm.munka:t-Lo.n d1~l:attel <'~lm.hlt' ~f h]gh ban<h'l-riu't.h iHl~U<I'Th' !:lit {1i:'r:itr r,at6 ~man(~.\'.. 
Tlm rMutto.l:l:t: ·n;t<~R d:.tl;ID FOmL ru:tQnld he le.s~rtlun one part in lOw. 

(4} 1~-;,'id.e a :m&a~ t.fi pn.Vent paeh~t f;;ID4'llnisWlt throuWt an FOHtL whim tr~m,'lrtt'l$*icm. <apabikicy in 
mt~ or 'imth dir.e~tim-&ds di~rupted. 

9.9.1.~ . ility C(}nsidC~'uttcma, A.U iJ::ni~emi<lnt;·atiM.S of· t.ht:$ VQ.rt4at -4.J:uie}kmihmt F'OMAU 
&ball be ooml_»l. t tht~ FOMJJt <1mi at t,luo AUJ (wh<o.-n p-hysienl!y and :me6banieal.ly hnplem.on:t&dt 

This s;t~nd;u:il pt,o\-~iil.e.s tm. {;pfieal fib(il:' tt.•hk~ h:nk ~grtteut s~cifu:;ati!a~c f<u· the i:nUircon:tttJd;i~ of l:fJ:tly 
two FO.MAU (jevioos. 'rhe. rll.ediu~n i~~ ·tM f'llnctio:J~l e.s.pahiltty nf ~ FOMAU, and. the A til •:tN ®fi:ned 
to p:ri!vi(l¢ ~b.~ high m~t p.c~f.b.m 1~'1ro1 cit' ~JnlJM'litibiltt.r a~nlt' dtwitt'£ de«~d b)·. diffi~«Jnt ~nufuctn~t<S. 
D'llls:ignc:h:~ an), f~ l;o i:mplmn.-tmt ei:r<!ui:tcy w1thin t.lw l"OMAU in an ~lpPJ'l.t.l~ti.on·d.:•ptmd<*nt :rm1.o.n~tr pt"f)• 

><id.ed the. FO~IJ! arid AUJ a-re li't\t:i~:~iierL {Th~~ tn'ttv\*i~"\ of til-e pt~Y!'i~l rmd lntl'Ch~mi.cal mqMmtm:wtiou of 
t.".ie Aur iii- ~fifioti.at i 

9.9.:!.4 R~b1;tio11Ahip to AU.t. A. -clo;;:e i:'$.lntt(it\.sl:cip .¢1t:iat~ he~we:en thJs seetil)t', srtd Sed;roo. 1. ThiE !:H:'.c-
ti<m spcodfies ill of the _p.h.ys.ieE<-1 nH~dium pa:rmnetf.>rn; aH ro' th<~ FOP~\.logi<l.<41 fnndioniJ residing :ln. the 
FOl\.D\.U, and tx~f<~r<WlC<.'"® the AUf dofined. in St~on 7 with the (~pt'lmt ~f th(f signol.J[Uttlit;i .. fWY<>r me1!
SJ:l$l~ lust of 7.2J. jt3(3), whieh s.hf,tll ,n.ot, be im ;rlt\m16llt~li. Htat is, ~httll :not i:Jp ~:rutblM ,WJ.t~:n e~m:t~ed. t<t tt 
t\:)~t{(;fr unit 

'$.f!.l.J.i Mad~ of ()~'!itfQ"rt. 'l.'h~J :F'()l\MU fun<.>tiurl.<> M ~ direcl. (-:o.nnection b>o~hwon the npticil fi.bet 
(:able l.h•k <rogm~;mi. £utd th!e mpea~r ~tnlt • . Uurmg rollis.loti.fre(~ upemti~>~> d.'lta. from the N'pN(~er unit i~ 
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CSMNCD 

Vendor· 
lndependQ'lt 
FOIRL 

FOPMA ----<ll>'-.,._. 

TO IOBASE& OR ~OHASE2 NETWORK 

ISOI!EC 8802·3 : 1993 
A NSf/IEEE !:itd 802.3, Hi9S Edition 

TO 10BASE5 OR 1flBA.SE2 NETWORK 

.... -------Ali!' 

________ t ____ _ 
FOMI',U 

-------~•----~ 
OPTICAL FIBER .._. ______ CABLE 

l.iNK SEGMENT 

AUI = ATTACHMENT UNIT 
INTERFACE· 

FOMAU "' FiSER OPTIC MEDIUM 
ATTACHMENT UNiT 

FOMDI "" FiSER O?TIC MEDIUM· 
DEPENDENT INTERFACE 

FOPMo\ "' FIBER O?TIC PHYSICAL 
MEDIUM A'fTACHMENT 

• See 9 .9.1.3 for implementation requirements. 

Fig 9-1 
Schematic of the Vendor-Independent FOIRL and Its Relationship t<• the Repeater Unit 

trani"mitted into th~! .1?01\IL.'\U's transmit optical fibN, and all data in the .F0~1AU's rece:ivc~ opticalliber is 
tnmsmitted to the repeater unit. 

9.9.2 FOMAU F unctional Specifications. The FOMAU eompi:lnent provides the means by which sig
nals on the thtee AUf aigoal circuits are coupled: 
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l.S.0f!ll:C iJ.&.l!.<:il ~ 1lli~'l' 
ANBI!tEf)!l; SJ:d ~vz.~, ,1hl1J f!JJ\ti<ln. 

(1~ :F'retn fuel'i.'o~«t~r uttit inw ll\e 1\'f.'lMAl'J's tx1m11,tn~t 1Yp;ii<1i~I i}~j:\':1 <And 
('2} i'"r{ittt the' .f'<JMAJJ'>.J rx~ii!r(~ opt:i~tit fihtiX t.;~ tha t~;~nuw \mit, 

Th ~«ihi(lV0 fula. Pll$h~ t;bj~"()pvet ~ l''·O~!AU ~'romHittt i1Mtflifls the t'hllowl:ng funct~~.n~:l cap.ahll.ltJk.>s to 
4mtd1<~ nie~l*l4£t.\' fi"w lwtwiM'.o. t,h~ rep<~at~ n:ni{ mid trw O{rtic~~ :fi~r ¢~hlo lin~ *egtnm1.t: 

((t) .l.ow ! .. ightl.Nw!. 
DJ?t(f(;ti:on li'mwt£or. 

'IJl~ ahiUJy l;p.rtltXllV¢ at:ri~J cit <lttt1~f:rom the athtched 1~MWf' 
'\mit and trn a$mit the~~~ iX)t.t~ the FO~'V!MJ's opticaJ. .fib(~r. 

1J'h(~ }~bility tn 'l:"HCI~ive fi~)rittl -data bii; Hi:rea:ms from th~ F.OMAU's 
:r<~lh'<\> opth:a.l fimw aud transrtdt them f;" lhe aitildli>.d r~pMUT 
unit, 

: Tha $.hllity tn d<:teeLnn<:t t~tlrl ttl tht: il.titach~d :r!;pea.t~r unit, an, 
]<'{)JHL oolll!lllbn, 

Th~ ab'ility f.o t~tttcfm~tl.ct;.Ey intt~r.rupt th~ 'I'~tllim±t Ftin~:km and 
Jnmhit an a·~notm!tlcy long m<tJhtt dat~ i1t1''0i.'l.m, 

'nw nhiHty ·tx~ u."\itilmat,k~Uy httt'~:fkl!ft the lle~live 1<'\md:wn and 
inJ1.IMt the- NJC(~pttm~ !lt ~rgw:tls from th* .l?OM.8l1's receiv~Y opHtill 
illi¢r wJ:(ich Cf'IUl<] result In a:h:t>nrm~ll,y hlgl1 BI~Hs. 

~MU.l 'I'ran.iim.it Fut:teti.()i\ :R~u:l.~t'$t$, At Ut\3 $~ rrr a. pnck:t.~t tram1trtisi~iot in.t.Q thto [?0~\U'E 
tl:'<!ttuimJt ~l)f;,it'.al fiilHI,", r.lO ll)OJ?il; ~htu~ f;wo bi~ (tWO fu1ltrit t:e.lJaJ !)f:l;rifttrmabOli. m~y b£, T.e!'R.t'l'f:\d frnm the f}{) 
cf~Xltrit an.d not. trfms:rnl:iJml htt11 th(~ F'VMAlJ'g ttatwmit opH~t· fi\J&< 1n ndclitim, it i!5 perntissible fhr the 
fi~t !it, %1\.t t.o crmtttht ilncutlc-d ph~~ vitilatiii~ ~ itwaHd dar~ Alt ;,mwx:mi~fl bite (If 1~w padwt ~h!)ll hi>; 
t4'ttt~mttt:~d {uta the !fOM.AIJ'$- .~f\ . .'i'n!.iJ; nj)tica.l fihet ill'ld shaH (;J."S('h:ib1t thH f<tll.t!Wlng; 

{ l) No m.!lr.e <~UgH JH1m· than tbil g:ivt~i hy the sum uf:'th!J wornt-t,aoo 'il.dg\1 jitter oomp1menh1 specifi.OO. il\ 
7A .. ~L6; 7.5.2; l~ rutd ~tS,4,L'1~ and. 

i)'l) 1.'he .h:valB ~md wav•~ihr.m11 apt1drlt~ il1 ~Ht4.;L 

Thtii Ft1MAU DQ d:rortit ~hall cn!ftJlly .,..,jth t;h~ AUI ~lJeci~tioti tor rt'tci~~(!r& giVm1 ln 7 . .;J.,Z. ':l"fht 
W01\-lAU'a m dv;~it~l:civet i>Wl11 Ct)!1tp1y with theA:OJ: ~:~p~eatlan ror-dtiv~:rs gl.v~tJ;t in 7.4.1, 

'l'h!J 8R~<tdy~~t,at(: p.i:'11tJMtHiCI(l. d~)Jay P¢hv~ti the :oo Ctt''()Uit ~1Wru' ht:tmt.a~~d the r'OMAU'ritJ:anmillt, 
aptk:~li il.htar .input il\hall Jl(~f ~~x,~rl nn0-haJf t~ h1t l~lL 1l is nKX~ntm(mrunt that ·tm1 ci&J1t,rn#r p-rovide (W. 

i:n;tpiem.~.ntethm in which 4 :mtni:mum tl~h(/l d. k~ei i!tl :~qujr.e(l ~m th<~ Df) £..ti'mlit. to est;lhlltl'h a · t..ransmit 
bi.t si·ro.am, 

The hi~.;w t~ptkal p(rw<~r hw<Jl ttAni'imH:~;(~d. inw ~Y !tiOMAll'$ transmit Gptical fiber shflll he defin~l as 
the low (UJ) lo~c $'tat~ <m the optic,'\! fl~'l' link. ~ent 'f'here J;naU he n'!i log\cnl !!li.qlmJ inve:bliom'l 
ll<M:w~ the DO d:n:nit and fJ.le FOM..\U's t:mn.~it tlpti~U.l1be:r, :m· '-'F<~ifled. in ~J}.4.l ,tt 

ThG' d.ifl}mm.e:e in t.b.'l 1>'1\ttrti-up tkotay tbit !oo~ pllia invahd hits ]:lkus e-f,t\:acy-i:'ltJ:IJwprxrpagp!rtiort de~}, a~ d~ 
· t;!:nct from the nb<~oh.~:w .s~1<rt-up ddttyii, rn'tWMlt acy, two pa&ket,~ t,liat A't6 Siep.~JO-ated by 9.6 }lli or- haa~ shaH 
O<lt 0.XL't2<1rl 2 hit ~ll!ii, 

'l'he fitlMAtJ ~hrullru:1p bac:k 11<· pa,t~t rett~ived. tmm the 00 ci:t.'l::uit in~ 1:h'e.IH. citeu,it, At th~f. at.arl; (}f !l 

pnd~(rt. hr.rnnmi%-<ion, no :mum t;hs:n GV!l bits :(lf inf'onn.tt'ti.;}l1.,!IH!Y \E> T'<!t:elV~ fmn1 tit<~ no ·.:.>frcu;if; nnd turt 
til"&l~m!tt<.!d into trw tll drtmii, ft,; l.s ~('nni~~HJle f<¥.t dHJ fi-rst hit ~et)t; to· oonU\ln t-1>tV<kd ph(t!Ml v.inlat,iMH (ff' 
lnva:Hd dat;a, All s~.:"'lb'i¥atve hft~ of tlte t~>¢ltet srutll b<~ tt•aJ.'I$Utit4.'* intti ~w IH' d.tcult .ami' shall i"xhibit na 
lil(~'ro ecl,~ jiHer than t-hat iipt~J~ld lfl'!: "ignru!'l t:r.mlsntitWi mto thtl 1)1 dreuit by the R<~t!(.~V<; F'un.ctiOll., lfe 

llpt~dMd In !H,,2,i't 'l'ho s~udystat.o lH'Ppagatfon dehy hetwt\en th~ DO iii'(~ctl.t "t(lroivet' irtjlut al)d th(~ Dl 
eh"Cltit dlivl?'.r ont:.J,mt fm: suetl $igtt.ul& wl:l tt!:it exceed. onelil:t ooU. Thl)'lil ·~hall b¢ nn l~f§lC!i.l ~grml i.nv~t
illon<l b~1twoon thl} !)0 ci."Cmlt and tht) Ill t:L>X.'UU· dud.ng 1::n1Jfuicm~f!Wi! tnutami&>.rion, 

Wbcm th{~ lJO dteuit bas I!Cmtt- idl£.c £tfi:i!t Jl.Jh'H~k~t hKs. ht1M1 mns:mitt1':td \~ix} ·the- F'OMAtJ'l~ lrr.mmnit 
opti.citl fib4Jl"; tlut FOMAI~ <!hall nat n'cliv~~t~ tho ColliKi(m J~~ri.C$ F.un.d:ipn sD 11>.1 not;. w g(Jud tbe 
nig'{wi .. !J'0ilizy _.i)I';N'Jr ntessagii> 'fut>t. of'7.2.:L2.${S). t:~ t.}tt! l'l()~ret· tm:it~ 

Durim g. the- h!le ~tlli;(:l nfthtt IlO ci:tcttit, t-ho 1'fltllsmit F.'u~cti:cn .sh!ll1 !iU.t:pu.t into the tJ.·umHnie apueal. nb.--.,r 
au O'f!ti(:.al idlt) sipal (!$ ~p1.'iciu~irl in !?Jf..LL4. l'h<~ t.wnsmitttm i:!pti(~ni si.g-na.l!! ab~l t«hi:W:t. th~.' (tpt:lc;:U 
pi)We:' l<Wr:>c}g $£1eclflerl in !l',~-4. ·u.t A:t th~ .,u~i (;f a ~>}~tk.~t tr~l"\t:mhrdon, tli~ fit"!i.t i~pUta1 idlt signed I¥til~ 
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lSO!llW am~~: llJIXl 
.t(\lliliTKJ&E ~ttl 81\2,3. H<iJS !.';.:!!8-¥-> 

t~'(\tl~itJ~tl tv th~ lligh(j~ ~:~ptiv~i fc'l.?W~ lt>.V~ nll:Wt Qt:~~~r ~Hi 1\U~ner than 400' r~ u.n4 nn.lef;6t tltf1l:l 211)0 Ml 
t)ffkn- thO': vaeket'l11f)!it h't.iUJ!itiotd£1 fiw hwe·r. optkal iMVN"l(Wd. 1'h.ts-ftl:h"'t; r>l)tied pulae. !HUNt Ul>~(lt 'tlw t~m: 
ing> ~uil"atmmt.B m~({)A,.l,A . 

'l"h.e FOMAlJ ;;;hu.1l rwt. i:nt;rodm:~,> tt:X:tt<tttCOU$ npt:icat $I.~Jnals hiw the tttu)stn:it t)ptic}ll flt<ft.t' u.ud~t unnxtw 
.:'.~ath1g ~filidihon~, 1nclud.inK0)~htd.ilg·ll.? <n' pi)Wi-lri.ngodnwn ~ftl)H :FPMAXT, 

9,1}.~.2 .&~~iv+~ F.tllH:\ti<m I<equ.ir0ments. At Hm !11:.:u·t uf a pauit&t reoopt.ion frnm the POMACYs 
r<ot0ive nptit:al tl.l:mr, .n<l uwte lhmt t.wu hit.'} (tw{j f\til !>it ~;.!!£) 9f iH£wn:u1tion nnly he r~!1iv4-d th.mt th{,) 
F()l\4.AlJ>;; t~eivc \iptka.l tlbet and. n<Kt, transmiit~>d intor the D!. ci:uniL lt w JHmrd~mhl<~fhr the first hit 
tr:tm&mitit* i:n:to tl:n~ nr d.:tcttlt ~~ Cl?:UbJitl (~n.¢<l<~d p.ht.t.'l(o violi1tltms ()'r.lnv.liid ~.,~ita, AJl $!1H'X'.(liHi.i'ile hit& of th(o 
p:tttk~ !i!hall !w tratJsm1tu•.d into th(', Dt cir~uit mtd sh<tH e:..b.ibit 'tht~ £o1hrwing; 

(0 1'hi) levels an~ wav:efM'IDS.8fWt:liW in 7,'.1;1, and 
{a) No mon~ HI.\~·~ jt!t~r than. thai ~rivmi hy liD~ :;mm oith<! wm:st··Ci.l$e tJdgt} jif~r em:t1f)(;ttctibs S]lecifi{xi in 

'tA,iM!, 'Lf>~~u. B.U.4.:L7, ~l.£1.4.2.2, rmd 'a.f.U),t. 

'1'h.e gt<,\ady·st;<.:t,(t PJ::~pauAt:hrn. iWh.\:Y ~t\voon. th~.t (lutpnt ufthi> J:I"{)'M:.-\.~1'>1 :t0':\.~iVfll nptieal·nhli.f Md th<.<6ll:f,. 
jhtt. t~f fh.!:t D! ¢ir~.i~lJ; drtV(lt ~halt ~i ~~ct'l1:d (rtl!]-h.nlf ~~ hit tt>l:l. 'l'h<"l~ ill"H b~ Il() lugic;d Jtigm~1 in.vm:si~Jms 
1)etw~'W·m t.nt:\ FUMAl.J'$ ces::!;ive opli(:~ltlib<~r ~md the Dl cir.cnit during (X<HiKiim-.tre"* etpc.taii<>n, \~E t.1~t'eifi~d in 
!Hl4~2.l?.. 

'Dw 4iff<:':rnt~c1> !n LIM~ .stnrt-up dda.v (hit ln..~ ph:ta inv~H~ bit<> ph:m st.e$.dy-stnte pn:>txtff!tt.ifl'n dohy), a& diSi· 
.t\uet ft.'i:mt th<!t a~~Iut(~ ;:;tifrt~U:i) U(\hl;fSj ootw~_en a!'l'}' t.W<I J;latkot-s:th~)t ar~.~~JMti't1ted by iH1 j.i.';. tit l<l&~ ~taU 
'tl ~~t ~'Ct>t\d 2 hit '-'IJH.>X, 

'I'he FO.MAO!lhHH Mt inlxuducf~ exl.raml<!Us algrv.J.;; irtt~ thil m dr~uho Ullth::t nor.tnfd OJK't'f\tin.g ~,:onili· 
tiona, in~hHUng l);(IW(ocing·~l~~ or poweri.·n~r'tl.ilw:n t;f{h~} .l:i'OMAE 

9.#..2.3 (;;:d.liaiQ.n l'lr~sclt(.'~~ J<'u.ucMcn Rettuirrnn~n·ts. '-f.he ~4~l.Imwenk\ti ttl the G1 .t'i:rcait in i.he 
a~MCriC(l of an sqg signal tihsll he Hw tnL·BignaL 

'rfm s:§g:r..!ll pr«,smxtt){{ !:..")tim CJ dw~it during thi\ Jm1St~llCt) off~ PC!lli.<lion ~h().Jl h<·~th~1 (;.~){} rugnal, a. pe'tiodk 
p~Jli3.e Wa'f'~Q-t.nt <>fi'<\lq.hen()y lU MH:t +2t1 'k --·1&:% with v·.t~<;& tt.an$tioti!i thut w:e t".J;! l<%1> than as !I$ *me. M 
gr~.att)f tb:l;t!t 70 11!:'1 ~Part at the 2"An'# );t'01~!!1ing lWini&, Th.ls t<ijplai .'l'hall he Vr<"'l<l:>ltk\if to the cr ekcuit no mute 
than tUi hi:t times afu~dh{'; sJnudl;m~i~o.w npp{mnmc~ nf sit;nR1ll! ttt hoth U:w ir>pu:t. o(true IrOMA'tJ's tra:namit 
t>:ptieni i'llmr tu~d. iih·l output uf tb~) FO MA.U';~ ~'t'l.'.JV0 ·~ptic<~l fil;Jt~r, Tn I;;; slg:rl}ll shaH I:m de!H>S(~t'~ ~Q C\tl.tlii!'J:' 
th,a:n ·L~fbit t(meM and ~m lator th;:m 1 Ht tim~ a.P.-;:r, thn &lxw¢ detiMd tnlli.~ t.·otttH.i:iun. tW!9-es ti:} (~~:>L 
n~r1ng a vQHi«i<Jnf l:f t:J pa.;k.et tis tecdvOO' <(t. th.e D·O' dttuit oo.f.<).ttt t~ P<><lli.t":t i.~ teooinl(l at the FOMAtJ"s 

rmJ!1ive optkaJ fiber, thett Qttl.y thH }l>lik.t~t' :n~dved at f.he DO circuit i!h~lU 1x~ tnm!!.ln.itl:ed irtt-1) fhc~ J:;H dtt:\lit. 
us ~~1x~i:fied in. 9,9,lLL Cunve:rnsly1 if d<trtng a ~1i.UtHt't!. J!fl~ket is t('¢i.7(\(l av 'the l<'O:MAl1'56. t~~ve ~~ti.ca'l 
fib<~ he~~tu a -pu<'kct. i;;; l'U(J(~i"-"<'d ut ·i,ha l)O clrc.uit, Hum mtiy Uu~ pnck~>:t mt$ivud at th.~ 1"0MA !7s ree'Cive 
tlptixal tiber sh<~,U b\1 t;rwto:;mJttetl in:ro tlm nt ti:w~ic, as sptci.fi~ in ~ 9.2.2.. In th~ ,m't'rt:~ rrf both p~e.~t..>J 
b~ing ~!i~vt\d :at tlt~i:r l.'e1!P~iv'" .>1nl"t~ ~'i~hin ;J,i) liit times ilf e~eh ~~·Mr, thelt i:.i.ther ~tH.r, hu.t nnl.r une, 1>f 
~he p!i{'..il.fJt;s 6.!vlll h<t .ede~::texi tn}XJ. t:rilns:mit~d into tflH YJl d:nmi:t. 

't'lte CiJHim(rn Ftuwtion iblll not Jntrod:ue<; H.rtnuHnms s.igmdil int<1 th& GI circuit u:ndm: n.l}r.tnaJ ll}l{1rat.h.lg
txmdit.io.M, ktth:0in,;,t p(lW'eringNup ~T ~>Weli:l\g'·down Qcfthe l«Jl\f.AU. 

Q,ft,.ZA ilahbmr hnetwn ~ru.w<·nu~:ntt<. The l''{YMAU shaH hllve Uw Nt-~m.bi-lity, s:s cierb;wd ·fn .Fig fJ.. 
t!, to 1r.:terro:pt <1 ttm:\'fm!s&htrt trmtt thio :r~prltlt(rt lmit tna:t <-'X<:{~ R tinm du.rati:mi tkt.&!:'mi..n.e:,ct by the 
fi'(}J\tAU. This timtr ~lumtion. srmll not .1:;¢ l<:$m than 2.0 ms rmt ttH.)te tll(ifi 150 ms, ff t1H~· p;.!.doH; h(ri~ tt.a.M· 
rr~ltfud i~ still hi~inrg ty:mmnitted aft~r t;lw specifi<m. thtt(:! d~n'lltiun, tll(1J:"OM.AU #hall a~t.i>ratt:.thfl Sabb(rr. 
B'unctiO<l! by·th~ fulluwi:ng: 

ft'i:rl5t: inhibiting tlH~ tl'unsntiR&iM. <Jf'hit... .. from its DO d~ult into it§ rr;:'instnit opti~~l Hwr, 
'l'beo traxu::mitting)ntn H:s ·trnrumrit nJrl;ical fih!:\1." t.h.e (lptita.lid.l(< ;,rifinils~ciiled :in ~.9A3.4, »nd 
Pr·e~m:d:l.r~g tlHi (;5'{} sig~:tl tfl the CJ (~tcttit. 

Chtee the error e<mditi6~t h!>l~ COO It cl~~lt(!d, tlu; Ft::r~!AU elmn ~ ihe .J~htet .'.i'\:md;ion Md p!:'i".$t~bt: the; 
ro.t mgnal to :dle ('1 dr~tit:; 
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1SO!l:f.X'( f!!ll>Z·:l : l\1~ 
ANSifig:f<~l~ t:ft;l i;(!~ ,'!, l.t>9<1 JixHtia.'l 

(~) Ch.\ J)!lW~P ~,U(t~ ~.M 
<t11 dp~ii(m.a.lly, au.wma;t,iqd1y r.o:f'vttrtl oont..b~rtvu.s p<.n~iM. ()f OJi s1:. ati% (If h:tactivi:t;__v ott the D'O drruiL 

The J'4 ()'MAtr P.hsH n<~t~wtivatt>l its Jahb~Y !?ttrH.:ti~n when tlp!watmlunder. f.he :war.s.~at:le ,Iabbet ~k.u.p 
Ptof:i!Ction 001rdition s:pnclfit~xl in ~LG.5. . 
lfihe~.hoth; t.l;le J abbcr Function a.nd tluJ :r .. ow Llg'htlANttl Ikt&ctft-ul F'u~fon (~ ~Ml.:i.u) ha-">c be~m . .rrctt~ 

-vats:{d, t.Jm,Jabber .Fllt¥.ctkin sltaU OV¢'l'ride the Low L},&'ht l~vel.Det~ctio:n F'u:~1ct1~. 

9.U.2.S };i()W tight J: .. ttvel D~tootioo f!\metro~ :Ul>lqni~~tas. 'l'Km F'DMAU" !?hltll bwe a low l ight 
love! detectio-n <~tpabillty, M d6#.ned in F'lgS<IO, whHr:eby it il.hnll intfunrpt the I<.,>{lep'!.i{;fn ofimth tbjl optkel 
id!g aig-r.ala.nd pae'ket:\1 :from the !l'OMAlT'~& l'(~ceive.optiefu fioo.r when rili»hl.erectapti<ln rnn no Iong(tr be 
n&Surt~d. This t'.r:r.m· emtdkin.n sha1l ru1t be adivatM if the peak ~P'OOl1Jl!iW€C h~v(•l i.U: the output nf tb.tr 
l<'OMAU% ro¢clv:e optkal fiiwr e,~~-ooz -21 dBm, It BhaTt he aPtiV<lt:erl heW-n~ fuf(l; p(>.tl.k optkHl rower lev!!l at 
t.."te <>tltpu:t of tl~ FOM ... -tU's :r~ive {)Irt;ka1 fUHtr h!fl!; fu.ll<~n fo ~ luvm tht{t is l~wi:\1' lha.n the lmak OJrtieal. 
pom~r l$te;1 that eom~onasw a :m~at .,. 1 o··')i!' fm: tht>, F'()M:.:\:0 u.fui!!t con>!i(kration, On(~·th!& un:or ~mdi
tim~ .!J,ils; hox~u Mlivtt~, t.b,ti F'{l:Ml\U $lmlJ, no ~Jrtlict: fil\-ttt 30 hi.t tlttieE! and no 1ata!' tlum 200 ~it bm(% 

t:n ~1(! i\:i:l !!;oeeive Fun(.i:lon .oo thst H~ trooi!IJ:ni~an. ofhiU~- fram 1fu roCJ8lve aptieru Jib!.\r ta thl) m 
circuit i$!< l:nh:i.bit-00, 

(2,i <\M'I.tt~ thtt-t ~:nJy ·th4 opt:l.c!i.l :hHt~ tiigtml m trntw:mttti~d int:q ittf k~fl$tnit i}ptill'lil iflrer1 irresp~:tive ·f:if *.e: l.'itirre nHhe t>H dn:::uit. 
(a) Diea'hla .its T.ran£>:nlit Ftm.ht:ion d.uring the J~txl of tinm:-lliiit thf( .FO~tAU l"~l1(l!tni¥es t.h~ pre!! en~'~ rtf 

!~< pij.~ke'!. on tJ1~IJO tiremt. such Um~t th•' ~:rnnt;ml-s!:lion <l'fthe packet from the lX) dr.-eil:i_t Jnto th~ :Dt 
mret.Ut i.e inhib.i:wd. 

nnce this f6f!';!}f oonQitinn has beett cl¢af¢ti, the FOMAU tillaU retll.tn autanHltl~ally to it:~ 'nornml moct\1 uf 
qp~waM.!m within 40 bit: ti.me.!l mt~(~ -the .UO cit~uit i>'! in t.he idle stat(}, 

Wltan h11t!itf!.e .Jahb(n•l<itnclkm. {SJ:~e 95!.2..4} and th..i Low Light: }:..(.wet frott~thm Fun.ctmn haVt~ b~t't &eti~ 
va t:<d, the .!ab~n· Fu.nctio.n wll nvm:rld~ the r..nw l-ighl: 1NVf'J J}{l~>tian F'rt'ttcthm ... 

:fiirrr&;: lt. io r<<=n>x<i!!lili.~ t:hm;, fir: diaw>wJti"FII~"~OOI't~,; U$ii~lit~~;~ <~f t;~~., .L<;"" hlgflt J;M~;.l.i.l:t\ttldi6l~ R«J>\.1.i1;n ~x, k<l&li.~:d~~ c~• th(t 
t<~w'!'i:tlr nHht'>.r"OMAV pacl>Aw•-

'1< 

9'.9'$.6 ltep~fur U11.tit W F'OMAll Pb.yt~lgal Layer ;Mt>;t~~tage!f. 'I'ht~ fQUI\Wing tt'l<:3at'lg!is um lJoi.~ 
re¢ci\'oo.bythe F'OMAU plt}'1!i~d h~yErr'tmtitk~rrnm thenp<~ntx~r unit; 

MeB~>at,>e Circuit Si(01<11. M€aning 
~~~t~PUt-· - ·--· .. ,cc~~·~·-A ........ ~ .• ·.·~·.w·oo········H········..,.·-··~--~·-····M· ····~·········-·· ···ctii:···ciJif~·····-····· ·······~·-····M······w .... ~w~······Ho~·~·t~)tii·wa~Hin~t:t®M'········~----,,. 

-~-r~~E~!.. ... .,,"".-"' .. Q ............... ~--- :!?.?. ............ , ................. ........................ ... ............... ~!!~ ................. ........................ ........................ .... ~~ .. ~.~~~t t!l:: .. ~.!!t~~--...... . 

9.9.2. 't .1<"01\:\AU 'Physical Lay-<~i' ·~ &~ter Unit J.\.1~HI$lge..~. The fhlhnving mt!'ii8&.gHS ean be !ilent 
by t.h<! ll"tlMA:U pby11ieai l,<cyer entities t.o th<> .repeater ttx)it! 

1-Ies~~ Circuit 
·-----···-····•·•••••····-······--·············-······--··•••••• · ··-·······-······-····._.,.. ..• ··-······--········--......-· --····-·...-·..._.."""",...,...,..,,_, ••••-••••••-....," ... ..,.WM,.w-.w...,;..,,,~.~·•••••• ••··~··•·•·-·-•••~•· ••••"''''''~·· 

t~. DT 

.m 

CJ 

OJ 

err.t,, cnn 
n:n .. 

un .. 

lnr.>t.tt U:tfw:'mathm 
N<:~ i.ntn.nnai:i(m. to·b¢ 
in-pllt 
FOMAU ill available for 
<mt:.put 
C<tlliiii6n.1ir -errl:lt 

... .,.,·-·~···-···-·-·'-'·- .... ~~~?.~~~r.!:?~~----···-
!MMZ,'M i!iP*~' 2tf~gtt~ 'rlw FOMAirP,hysica.l1Hyer "'ends $1 tJl}»it mq~~,ag•~ to tfw ~ater w:tit 

wh~n ~haFOJ\tMJ,bas a hit of d~ta to sefl.d t.Q the rep<JahlT unit, The J~hyiili®l:rn~t1izuti~ft at the input.tnes· 
mage i~ ~ CU(h~t CD1 11\l-n~; hy the F'OMAU te\ th,q ~,.~t(~f milt i>n the Dl ~iN:ui:L Th<t ll"f}MAU 5(utds COO if 
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the input bit is a zero, or CDl if the input bit is a on,e, No retiming of the CDl or CDO signals takes pi<we 
within th~ FO.l\:lAU. 

9.9.2.7.2 input_idle Message. The FOMAU physical layer sends ,m input_iclle message to the 
repeater unit when the F'Ol\LA..U does not have data to send to the repeater unit. The physi<~al realization of 
the input idle message is the IDL signal sent by the FOMAU to the repeater unit on them cimait 

9.9.2.7.3 fomau_available Message. The FO:fv1AlJ physical layer sends the foma.u_availa.ble mes
sage to the repeater unit wlwn llH: FOl'v!AU is available lor output, and when the FOI\.1AU has activated 
the Low .Light Level Detection Fund:ion in accordance with the Low Light Level Detection Function 
requirements. onL9.2.5 and Fig 9-10. 'Thejomau __ availubl,e message shall be sent by a FOJ:>..:L<\.U that is pre
pared to output data. Thi!- physical .realization ofthe fbrnau .J;.vailabte message is. an fDL signal sent by the 
FOJ.VlAU to the repeater unit on the CI circuit. 

9.9.2.7.4 signal_quality_errvr Message. The sign.al .. _quality_error m essage shaH be implemented 
in the foHowing fashion: 

( 1) When t he FOi\t<\lJ has completed the transmission of a packet into its transmit optical fiber. it shaLl 
not send any signal_quali~y_iHror nHlssagH Test sHquence. 

12) The simultaneous appearance Qf packets at both the input of a FOMAU's transmit optical fiber and 
the output. of its rPteive optieal ftbei' shall cause the signal_qu.ality_error me;;;sage to be sent by the 
FOMAU to the repeater unit. 

(a) \Vben the F'Ol\:1AU has activated th<; ,Jabber FtuH..'tion, it shall send the sigrwt_quality _error mes
sage in accordanc€ with t.h.e ,Jabber Function requirements of 9,9.2.4 and Fig 9-9, 

The physicai realization of the sigm:r.Lqualiz-v .. error message is the CSO signal S(mt by the FOMAU to the 
repeat.m· unit on the CI cir.cuit. 

The FOMAU is required to assert the signal_quali.ty_error message at the appropriate times whenever 
the FOMAU is powered and not just when the repeater unit is providing output data, 

9.9.2.8 FOMAU State Diagrams. The stah; di~igrarn..~, Figs 9-8, 9-9, and 9-10, depict the full set f.tf 
allowed FOMAF state fundions relative to the control (.:ircuits of the repeater unit/FOMAU interface for 
FOMAUs. Messages us<'d in these state diagrams are explained as follows: 

( 1 ) enable_opt_d.river 

(2) dr:sable_opt_driuer 

(3) enable _apl_idle_driuer 

(4) disable_ppt_idle_driver 

(5) enable_loop b.ack 

(6) disable ... loop_baek 

(7) erwble_opt .recei·oer 

Activatf'~'i thu path emp1oyed during normal op<!ration to cause. the 
FOIVtAU transmitter to impress the packet data received !han tbe 
DO circuit into the FOM:AU's transmit, optical fiber. 

Deactivates the path employed during normal operation to cause 
the FON!l\U tnmsmitter to impress the packet data received from 
the DO circuit into the FOfvll\U's transmit optical fiber, 

Causes the FOMAU transmitt<,r to impress the optic".l idle signal 
into the FO~iAU's transmit opticai fiber. , 

CausHs the FOMAU t.o stop transmitting the optical idle signal 
into the FOMAU's transmit optical fiber. 

Activates the path employed during normal operation to c<tuse the 
F0tv1AU Transmit Function to impress the packet data received 
from the DO circuit into the DI circuit. 

Deactivate~ the path employed dming normal operation to cemse 
the FOMAU Transmit Function to imp:rt'SS the packet data 
received from the DO circuit into the DI circuit. 

Activate...:; the path employed during normal operation to cuuse the 
F'O.MAU to hnpress the packet data received from the FOMAU's 
ret'{~ive optical fiber into the DI cin:uit. 
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9.{).3.1 .Electrical Isolation. Electr-ical isolation shall he provided between l''Ol.VIAUs aitached to the 
FOIRL by tlw optieal fiber cable link segment. 'J.'here shall be no eondneting path between the optical 
medium connector plug and any conducting dem(mt within the optical iiber cable link iilegment. This isola· 
tion shall withstand at least. one of the following electdcal strength tests: 

(1) .1500 V rms at 50·...()0 Hz for 60s, applied as specified in 5.3.2 of IEC Publication 950 181. 
(21 2250 V de for 60s, applied as specified in 5.3.2 offEC Publication 950 [8]. 
{3) A sequence of ten 2400 V impulses of alternating _polarity, applied at intm,vals of not less tl1an 1 s. 

The shape of the impulses shall be 1.2/50 fl.S (1.2 !lB virtual front time, 50 )lS virtual time of half 
value), as defined IEC Publication 6() fll]. 

There shall be no isolation breakdown, as defined in 5.3.2 oflEC Publicati.on 950 [8'), during the test.. The 
resistance afte1~ the test shall be at least 2 .M.Q, measured at. 500 V de. 

NOTE: Although isolation is pmvided by the optical fib,1r Cilhle Hnk segment, it is rer.omrn~.>nrlsd that the normal noise immunity pro
vided by <:vmmon-mcde. isolation on theliU ! he mtaine/J. 

9.i).3.2 Power Consumption. The current drawn by the FOI\<1A.U shall not exceed 0.5 A when p!>W
en~d by th.e AUI source, The FOMAU shall be capable of operating from all possible voltage :wurces as sup
plied by the repeatHr unit (7.5.2 5 and 7.5.2.6) through the resistance of all p€rmissible AUI cables. The 
surge current drawn by the FOMAU on power-up shall not excel-ld 5 A peak for a period of HJ ms. In addi
tion, the FO.MAU shall be capable of powel·ing-up from 0.5 A current li rnited sources. 

It is permissible as an option to provide a separate poWBr sourc.e for the FOMAU. If a separilte power 
scmrce is implemented, provision will be made to assure that power shall under no circumstances be 
sourced on pin Ul (Circuit VP) ofthe AU L 

The FCHvl..I\U shall be labeled oxternally to identify the maximum value of power supply current required 
by the device when the AUI mechanical connection is implemented. 

The FOMAU shaH not introduce into th,: l''OMAU',; tnmsmit optical fib<n· or onto the Dl or Cl dn:uits of 
theAUI any extraneous signal on routine power-up or power-down under normal operating conditions. 

'I'he FOMAU shall be fully functional no later than 0.5 s after power is applied to it. 

9.9.3.:l Reliability. 'I'he F0iv1AU shall he designed to provide a MTBF of at le.ast 200 000 h<mrs of 
operation without causing a communication failnre mnongst DTEs attached to the network. The FOIYL\U 
dectronics shall be designed to minimi:M:l the probability of component failures within the FOl\lAU that 
prevent communication amongst. other MAUs on the 10BASE5 and 10BASE2 segments. Connedors and 
other passive means of <:onnedion shaH be designed to minimize the probability of total network failure. 

9.9.3.4 FO.MAU/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. 

9.9.:3.5 FOMAU/Repeater Unit Mechanical Connection. The FOMAU, if it implements the AUI 
mechatlkal connecti.on, shall be provided with a 15-p.in male connector, as specified in the AUI specification 
of Section 7. 

9.9.4 FOMAU/Opticn1 Medium Interface 

0.9.4.1 'lh1ns.mit Optical Parameters 

9.9.4.1.1 Wavehmgth. The c:entex: wavelength of the optical source emission shall be between 790 
and 860 nm. See Appendix D. 

9 •. 9.4.1.2 Spectral Width. The spectral width of the optical s!mrce shall be less than 76 nm full 
width ht~lf maximum (FWHM). 

9.9.4.1.3 Optical Modulation. 'lbe optical modulation during packet transmission shall be on-off 
keying .of the optical source power. The minimum extinction rat.i.o shall be 13 dB. 
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d:rcuit 

·tr.9.4 •. L6 OpU.eal Rise an:d lfall 'nmas. Th·(l optkal rist~ a.nd taU tim~¥~ <lf th~ FOMAU srmli bo lH) 

mu~ thnn .W n& !rmn i:hf) J:tYlfi h) the 1m% Ie:v!?ii£. Th~ >1h?lH lm lin mori>; th}m :~ t'l.~ dme~n~ ht~W!.!tm tht:! 
rioo a:nil f~d1 tim'€S, 

B-.9-•• u .. 7 1:'rarumtit OpUcni .l'*ttl$(1 :Edg~ .:.Htte.l.\ 'I.'he additio!'lat f.tdge jitte-r idrodtw~~ by tm, 
F'OMAU (rom. tim i:t1:put 1)ftb~ 00 drouit l'~iv~ tc<thG nutpt1t cl'tllt>. ('1•xf.ro•(lptic sa\tree iUYa.ll m~ nn l:lHI,'W 
i:h;~n 2 nfl, Th.ej'lttm: tni;asUti:'d at th$input ()t' tbe DO cift:ttit W~v~n: ~i.ha.U h-e ll':i(~l:t.'>Uftld ilt the t.ero ~$ing 
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fMt4.1.S Pt}s:k Cno:Jibf-(1 0{1tic.nl Pow<~e At tht~ h~nn:ing ufths,.: E'\1MA'tJs l:H{~j':r.m.~$ thH 1muk {)pi·£-.. 
'*:<1 pcw(a:t e,auph~cl. _int-(1 the Y(JMAU\> tr:mrunit op-l;i~I ifi-)0f, whi.>-..n termiMtoo wlth Al'\ O}lt:i.eul tl\~tltt\Jt~ <>~ 
»pooiliOO in 9;.9.('1,2,. ~. ~ -12 dllm :+.. 2 ttH, \vha.n il.tea,~Jltre!f with tt g.nt<hx! fMl(:/x ~)pi:~Ntl fiber of numinal 
dhnension p,f 6'2.5 JJ.rtt CQ'i'~ . dian•*~~• ami fl.275 :nom1tH1.1 .nmlwrit',iil ar~~rt"ifi'- ThH rwi;ual opH.cnl power, 
W'h1e.h wilt ht1 c,(lUJ_)l*lff i'nt<i oth~t t'lh<H" s:izHS li.iit.(ld in !~,iUkl, lnil)l tJ.jffur fmm the ,-~;bov~ V}lh,ttl. 'l'ho.l~K npti
~1 ~!W~!r lthldl hu me~L<>'tm>:d in H1<1 t+te~!y S"t~1U:~ and the tn~@Ute:rn>m't. !ihl.lH ~1<: ihdep>J:ruhmt nf uptic""l 
ydl~cl.'i~ e£1\'td;.,, Pl!~t~ptiea). Q'\.'i'f~h,oot s'!'~:tJl noti?>Xceed J(l%, 

N<l'l'li: 'ltJ.•i i.!b<w<:~ valw; $~ ~i6t i'ndu$.t•N• <1<:.i~ .<>l~J'IS~J:l, '!'M !Kll~ l..~ JJfi\>1-~.d. '-~" Q£bi! t!Wl:@r> ~<l ~m. (Jvot-,t kw. "'P<'"Ii~\f. li&utrL~
!fh~ ~·dr<thm h¥. d>£,' p~;t<.k~"f"'--..d ~>t>t~11lt''*"~' itt.~< t~• ~lru'i).!,l(;~Jj! a.!kwoo 'hy ,t:i\;e .J.'>!M.k:.1tk>6. r#:N; u<~: )·u f<~r t¥ M h ti\i,&i~l'i· !rP.'D 
fi\wr ·~ ±1. d.f~ H<-uxoo, ;hw mihhrium. ~wee~ at dw "'~rt· ,~r hf~< 'lllin 0.• - ts <H~r~ · ' · 

tl.9A.Z.l Ree~hre· Wa-uk. Opti~l Pt•wer fuulge. ':t'h!:l ll'I!!It gh~U 'b~ <: W .... w wr Jm<)k vptical '~)W~Jr;;;; 
'•tt t.hf.' m:tt~ut otf:h$ '.11'{.)MAJ.:J'f;l ~lV$_(lptiea1 fi)~r ~tw~® - 21 dUm !Utd .. .f;) d!hn, 

tM.\.4,2.2 &cehre Optical PuLw. l'~dge ilitUlr, 'l'he midirimn-ll. Iii.~ j1tte£ i:ntrodueb-d l;ly the; 
F'()11'fl\l:J ihmi Uut in.rmt (rf iht! I>J)i>.r~lt)C:triC d~~:t~tl:' to tbB PU1;ptlt 1lf' th~ m ~rtuit driver ~h}:!li lX'J ll<;b more 
th:an 4 n~- 'tht:~ Jitt¢r (M'~ur~d at th(~ input llf the @~Jtv-.cl~-ttic £e~!W.r tfhflll l;le lltt>~an!d <it thtx JmVI'P..r 
lev~~ ;nedian of ~he optical wavefmrm's llppeT and low~'j; PQ\\I'Bt '!evd.-. !t!i! d!lt~O!: tniMd {rom thQ pm·is.yus 16 ur 
m<>i<f tr,rmsitiO'n.$ J:l a:r.;y v;alid uptb:.~i bit: d:n:J1l:ll), '1~ Jit~r .tMru>u:red nt th~; nU.£put W: th~ 'Dld.icuit dri~-.:Jt' 
!Shall be llli)Munrd ilt tl:t<: Z<t~r<! .crosmng ~hd;s M qf!tkrrmrm!d from the pwvimu~ Hi m: u.rrJt-e ·tra.n;;!itionl1> in 
any valid hit sh~m., Thi£( «»quir~n:~>ttt shall ~pply when tb~ ~mdcP:l t<J~VeJ'lfZ:&k ·p<;W\<:r lf.V(i\ i& (ll th(~ 
reu_w ·--:n to .... o dEm., 

9,9.4.~:J .Reeei:ve (}ptfc.a~ l..o),fic Polarity; 'r'h~ low tLOJ bgic !~{1\.tR (S(W 1 A.2. :(t ()'It tha Dr drtmit 
shaH ~!'f)Wnd. w th(~ pma:n~ <if the higher ~ptic<>.l p(ru\l'f'J: bvol at thft !mttmt !;)f the J.'"G-1fAU·"~ rt'!c@iv(l 
ot~t:iaal nMic 

fMU> Obnt~anwrist.ieii ():f the Optie.a'J ,l"ih""x Cahle lAtik S.~\gm.en.t.Tlw t;;-pneul fiber t"!th!e Hnk !W4.{· 

me:nt is a lfmgth ot' O?tkaLit~~r. (',a.bl(l (:tEG Publ!eatio:ns '7'9:4-1 LliSl and 794-.2 {!t3D c.'!Jntahring tw~l (ijltiC}ll 
iioo.l.'&, as eyed!ioo in 9.~.5. 1, an:tl ccml.P1"1sin® Ull-~ or .m.onJ optical f\%)r eallh> S!:>(:#omt ~:md tlt* ro~nl1~ of 

UT.hf-'1 _,1!'()1ftL l!?.l~i!il~tl«<> ill m bii t'<it-.rl ">itt< thl.• utid('rrwmlt.lr~ ttm~ th."> f&lbwil'ii;l dJ:Ui{(.e~ ·to-l.lf.C r:'uh!lci"Ji:<m.s7l~~4 l14·l biW<'l 
l>O<m ~u•:m~}; 
£1) (}Qrt'11Ctl~Jo ~f l$t< »t~>~~tk~t ~<t>«rb.r~ ~~~'~'!!;in 'l'!.lN•J UN<~ ;;IHrw. 
{:~i i\J\Ut.'o\1. <>!'lm.stl-le~ ~luthd .. eith ~'1\V,'gt~ey, ~i :-.. ltiG Milh <l)t"tlt-'l'Vd.-l(>:!. k¢, f,-1:.· It,_,., t)1)<)0.-!h !1h.~r ;,_ 'i'•1Me m. 
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,...., ... "' ' ., .... ~, 
~ .·~~~--r't~~ • J • 

~. O,o,l•. ~ . '> :C"1 !.< ~" ~· ' ~ Pl"<'4 n > O""! J : •> t "' t • • 
• •<'h.:.l ,, c, :.(:., •~!(I ( •u, . . y, t ,f.._.••) ~.HC ~\.-~~~ · 

i.ntch.:<)htlettion. Each optka: flber is tN·njnnted nt eael1 ,,nd in the optical <:ontHH..1;l!r plug spe~-ified in 
~1.9 .S .~.~- The two opi:.t<:<t l iilwr:, ·~·ll'!'(' ~;wnd t·n nw FO\f..-\ p ·~- iT~l.\1!\!)ld '1!1d !'f'('('iV(:' l!j)d('nl fii.)('l"~. 

!1.9.5.1 Optical Fibt~r Medium. The. FOMAU can operate with a variety of optical fib<~r sizes, e.g ., 50/ 
12fi ~tm, (:)2.5/12[) !J m, 85/125 pn. lD0/140 ),lin. 

lntNoperabihty of FOMA'lL< thnt originr<tP frnm rlitlert,n!. matwfadurer:o., using any of t.hcs;~ :fiber sizes, 
i" :~ssured provided that: th<, rcceivC{l peak optk!ll power i;;: betwt>en ~-27 dBru nnd .... 9 dBm and the nptict•l 
Hbe1· ca.hk link seRment. bartdwidth i:;; greater than or equal t{l J5T> M.Hz. 

ln onJer to sat1sty the abow 11tt.enur.tion and l>andvmlth cnwna for all alio'Nahle FOIRL lengths, and 
u;;sumiug up t.u 4 dB of t·ormedim; loss~' v.ithin the vpti<::«l fli)~,r cable link segtmmt. it i'l recommended 
that the cabled optical fiber have an atl;("r.uation s 4 dB!km ;-md a bandwidth <1f 2 1.00 ~lHz referred trJ 1 km 
at a wavPlongth of850 nn· .. 

Tlw total incremental optical pnlse eJge jilt.er intrudUI.:ed by tJie optical ilher cable link si•;rment shaH IH• 
leRs tban 1 ns >vhen driven by an optira1 transmitter a>: :speeif')(;d in 9 9.4.1 'TlH• fJ111SE' d<>lny introduced by 
thn optical fiber cab.le shall not excHed !'',0 bit times lbr a l km !(,ngth. 

In the spedt!c case <rf 62.5/14!5 pm llber, to cn<:'u re interoperability of FO.t\>1.-\'Us that. origi11a.te from dille!'· 
ent manufacturers: 

!11 The iwi! e~1bled qptical Jibers <·ontained in t!w o-ptical llh<)l' ca.bk link segrnent shaH satisiy the opti· 
cHl fiber paramPt;!rs sp,eif1.-~d in IEC Puhlicat.im.l 79:3-2 !l4l Lyp<: A.lb (62.5/125 pm), : :!. and 

t2! The optie:-d fil.>Hl' ..:d;i;.•lhk. ~·:gmt':<~ ,;lnll! lwv~J ~w :<LL+!lJ\J.<iLvr, h:>l» lh ~w or <'qH:tl t <.> 8 t!H awl"· banJ
·).vidth g.r0atf.r than ur <>.qn;.l! to t.f)U ~fl-Iz. 

9.9.5.2 Optical Med ium Cf>nncctor Plng and Soelwt. The two npti<~a l fiber~ rontaiiH'd in iJJ<1 opb
cnl fib<:r· cable link segnwnt .~hall he terminated at each i'nd in an optical confleetor r,Jug as specified in IEC 
Pclhl ications 874-1 f181 rmd 8712 119] 

The corresponding mating <.:~,.nrH~etor st>ek€•t ;;;hall conform with the SJWI'ificah.<ms given In lEC Puhliea
ti•ms 8? -1-1 and ;r;.; .. 2. Thb document s.:.•r:crflps the mechanical matin!{ fucc dimon,sions to cMmre 11H;chani 
c:d intcrrnatl:'ability without pLysicnl dn~nngr•. of all F ·:'{l\1;\ connectors covered by the d<)Cu.men.t. In 
<Idditiun, l:iH) uplical iw>cl'thm lo~,.; whcm intl."r..onn...-.ct ing twu optical c<ml H.'<:k))' plug.~ shall n nl t'-Xc('ecl 

2,5 dB ( r11easured llsing a sockd. ad<tptor confiJnning to the mP<·hanica1 spocifcations J,riven in IEC Publica
tions 874-1 and 874 .. 2 and al:-'C> Uf'ing !_w,, irlc-ntical fibers, as specified in. 9 9.!5.1, <ti'i!uming uniform mode 
dislribution laundJ condihou::;). 

9.9.6.1 Optical T:nmsmission System Consid<lrntions. 9.9.4.2.1 :>pecifles that the HER shall be 
<lO·hl ff)r peak optknl power:-> at the output of th€' FOMi\P's n~cPive (lptical fiber bPtWH<;n .. 27 dBm and 
·l:t dBro. Th<.r value of -9 dBm correspoJJcls tn the maxim urn aHowdJll:! p.;,ak optical power that can be cou
pled int<.l tbe wot·st-cm;e nptical fiber specified in 9.9.5.1 at the beginning of the FOlVIAU's lifetimo (sec 
9.9.4.1.8;, and m;sumes zero optical lu«~ betwedl tht• opt \raJ sDun:t' output and the nptiea.l deteeto.r input. 

The value of .::.7 dl3m iii calculated by subtr:'.cting tbe FOlRL flux budg<?t fronl the minlmum allowable 
peak optical power that can be coupled into the FOl'v:U\Cs transmit opti('al fiber at the beginning of the 
FOMAU's lif;>time 1St•(; 9.9A.1.8). The fhtx hudgt't. is the maximum loR;.; allowed within the FOJRL to gvar
antl?<"' a HEH < 1.n-lO a~surrJin1.; wor::;t-case link enlllponent~ . A portion of thf' flux budget has heen allocated 
a<; a design nw.rgin to allow tbr degT~dation and tolerance effects in the optical som·ce. This Is noted in tlw 
tab If' hi:'! ow a:s i.htJ opl iea.l .~ource lift"tlmt> ck:gradatlon. Tlw reJJH<ining fi ux bndg(•t of 9 dB as;;nnH.'S a ;;:y.st~-m 
margin allowance for the optical fiber table link s<'gment over itt: lifetime, and may be allocated to the opti
caf fiber cable link segment bss at the discretion of the network planner/installer. The followir,g summa
riu~l:' tb"' allocated optical flus: l:mdgets f{Jr the example gt acted index optical fJLe ui' worst-case dinHmsions 
$2.!1 ;Jm ·- 3 pr.n (..-., 5:1.5fH1l) eon, diametm· rmd 0.275- 0.015 U.t->. , 0.2(:)0) numerkal HJ)erture; 

l:.l'.l"hLs F'OTRL sp~t'ttk:1ti~)n ls to l'.H!. rPad wH h Uw tHU~P!~tanding that. t.Jw toHo•N~ng ch~tngr•-s ht ll~ ... c Pohi H.>~t!ioct '!~::~ .. ~ l14l t:~ve be~n 
rPqtiPt4(S(L 

/1} C!)'iTCd.ion of the n~;n\erie~ll ~~ ~it}rtl)h.~ tt~lt:I'Jln{:t: in Tablt! "I U t~j :~: lJ.O .tfJ . 
t ~ ~ Additi:.Hl r~f nnoth{T hSJnrhdrlth (';~tt.:~g;·,t·y. ni"'· 150 !,•1Hz. W 1 k~YL ff;r ~ht~ r.yp;.; i\! b f. hen' in '"(~hi(• Hj 
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rS!)ftl<:c · !:!8fYJ-a: t!J!IS 
.\\Ni;i:l/U\:'€!r S~l il0~.3, J~;t Edlti:m 

Shi.rt ·of l,m'J :miniri.'nim. ptmk oor.q~{<*l optical piJvllt~r (9.9.4.1J~) 
()fitle-ll.l $(rtt~~ Hfa:t,ifn(~ li.t>~-zn®Mool, 
Ma11:immn optical fihe:r e;a~}lG link gegroent }$& 

i-n(ilutlihg £ft~>'Wm. m®rgtn ~~Unw1tru.~ 
Rt:$\ilta.ut ~~ui:rOO te¢mV&'- peak ~>.Pt1cal P~lW~1' 

:-15 d.Bm 
:JdE 

:9dB 
: ·-2''? d¥1m 

9.!M~.2 '.riming Conmi~nti()Uit. Tahl<! ~1-t i.'HMfl}[ltftiZ.ilS the ll.'lJlXllU'Uln anawahle hr:rd.ng i:n:~.dg:et POlliLti· 

but~oM w the ay~tvni tinting hudg~-t for the F'OHtL '1'.hit lMt bit in to !.ast b:lt t'it!t delay $h<lll equal th\'! 
Ste~fs·Sf;att1 P.io~.&.Hon Delay~ 

T~h«~~M. 
Maxhnum Alluwab'l<~ ':Timing Budget C.tru:mbt'ttil)n-11 to. th~ FO!RL !Syf.tt.em 'Timing .'f!m:tt;~t. 

___ .., ....... ~-~,,~-..,., ·'*''···----""""-"""""""' __ _,_,.....,= ... ,,,,,,.~,--~· .. ,,,,,,,,,,,,,,,,,,,, 

l1 <H~~WAL MI.:A !.~ 
AS&il'~R'f .. •INFUf 

·~-a mrrE'Hr··•Of"!:m.A:t, 
tM 1.':.\ {J.tl'r ~f.:©' 

l~)i.')l' uo cntct..rr·r "'~r~t~r 
l'l,A(lfi •r:it ctM:urr A.<il$1!~1' 

rs (.}PT.lt'!At. Q',)U.J.Sl!tN 
·•SQ!~! .ASSERt' 

14 C()t;USH'l!1 J:}fl.A.~W).' 
.. •SQE: IH!!A~:Wt~T 

.. \.1 A tr!. 'Pl:!'.lPlglltlCtt 

Bit Lt~t~!\ 
WL-tl.l1)!)1;/ 

;l.(l 

'Zt) 

ll.O 

L~&¥~i~i Hili! 
{b],t..~;i~,ss) 

SWwJy ...... Sttli4' 
P l'Oi"i't\<iM;) 

l:ffi!il..
fb'it. ijru·t~i$J 

~"t<:tti--f.Jp 
.txi'11>Y 

(bitd~~} 

'l..lV! 

01\W'.fl 1'1hill' J'imjl.(~.h'). 
prt ~~lo.--n~v..r 

:t:~·~::::.:::!:":"~:'::=:::=::::e.:::::::::::.:;.::::=:::=:::::::.:;.::::=:::=:::~:.!::::=:::=:::=:::::::::.::::=::::::.:.::::=:::=:-::~:::::~:::=:::~~·~:::::-~:::=::::.:.::::::::::::.::::::.::::::::~"'"'' ..... ._.. ... 

"'Minitt:',lil\> Slmi;.tt~ lh»iiy !..~~- r-1 is:4.!J.!>it til;(0:~. 

~.9.7.:1.1. :i!)ledrieAl Snf'Cty. A rn~nr a}rp.lkn<t·h:~n for fu.-·~ \'(~ooar-indepena(mt FO'JRL :~ for int~:rel>ll,. 
n~~ing 10H&.SE5 md!A:!r l.O.BAEE2 ®lxi\\1cl1D)t> segn:mnttl .kl<l•lt(I(I >vith1n diff~rent kmiltf.int."il. 1'b¢ level <:f 
i!mfu:tlm~ pNlvid:ed !:ly the t~Ji~~~al fi:ti~r t(l.hl%'1 Htik iiiegm0nt ahaU btl «m~istent wr!:h this amJ:ticati<1lt a~l.Pi!i
vM.n adeqt~tte pet$(J.tttMU artd l!l<fU:iprttc<It saf~~Y fmm ~ctrth fl-\.\llL~ ru1d Hghtrtin:g '(.;'trik{l1t~£n·dB. 

iMi. 7 .1~ O.!J:ti(w;l Son~ Saf'(!ot.y. Tiw Ul<:ttmtu(md4tioniS t>f' IE(~ Sllf:i. Put.Hcatrnn n 7h if a~plieahte,, 
~lll bl~ ttdl1(·}N1d. ro in dtt~i.ning the !Jpt.itt~l atoutue smb~:r Md Utl¢t" W@'t".ling' t~I[Utnml('-JlW, 

$.0,:1~..1 SW!!e4iptihiilit.y L€'~~t~t. &m:m* rifi:ttt{'.tf~rett~~ ff!lln; tb.~ en»~i.:r.:mtnent inclu dfl ~ll(~rmmmg· 
.ne.t;ie fidii~t, ~lGctro,gt-atic diachtt~. and t-rr.Jl~iani \rolta~ bl:'twe~m t•.art,b OOlm~M:run:"'. Severa! :sou~ tJf 
lni<.ld(>-~:?0:ra:~~ m)llt.ril:mln to v<,;ltEf;"C ht~i:w'~n tM (li}tit.:al fiber cahle llrtk get_"l1W'l.t {cither a ml'!ta.Uk ~gih. 
mmnber in tho cable·~ ll mcinUic opticcl t:{HHH,ctl)!' plug,.m· t,be outf.'.rmost ct~ndn1:ting olemm:i.t of the F'OMAU 
for thH CWHJ of no rnt:A:allic stroogtb lMml:er) aitd the ~art:h C(rrttwttt(m <if a. D'!'li:. 

Fm: infbrnmti~n on lind.t;s and mnt;hq_dfs at mtoaRUrall~l:ltflilf tl~dill ini~d$:renee cbaract&ri&tins nfilif()nns-
t:l.oil.te<:hnolt'RY e£~ttlpm:e:nt, iile'e L3 in. CIS'PR Puhlirn<tbn .22· (11. · 

'fht} tl!hYii!iwl cllan-:r•cllu.~.rd~~ dhi>~U tnc.et it!'! ~<tdfl.Cll.tiuns when O:p~Jrab:tl$' in, ~~h of the toll{l'wit~g: 
e~mditioiiut 
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f;S(YIF,C !itll):l.;'~: l~iJ 
ANS!IH~~E S~1 ~t)2.;1. tt)t).1 F~litk,n 

\!) l\Inbi('nt pl<ule wtJve il<tld uf 2 Y!m fr<llll .10kHz; 1:hrough iJIJ MHzc and i> Wm from :1{) 1fHz thr>m;ili 
l Glh:. 

Non-;· '.ri:--.sn:.. ,;r;, I !l>! 1.,-,.,.j" ty~~~liy 1<'\l!l.-i 1. li."'l f!'!>m. r.'\dlo hroa.:iCLII~ >\i:.!~kl\~. 

f.nte:r:'"LE'rP.nce ;J'Otttce vo!.t.age of Hi.!:' V pP.ak. lrin<• wa.ve •)f fre<ttmrn::.v 10 MHz in ~~~n~'6 "'Jtth a. [>-(}fl. 

~wm• rc~i:;tmlc& ••pplicd h<~tWQ<'ll the nptical·nh~,:r cabk Tiuk ~ogmMt (eit:ber a. rtwt~Hic str~>n~t:h 
m~lll.•l:' in t;hQ c~bh.>, fl. tltot-f>lHc <>ptie;;I ~tlnrt(!(:tf)r ph<l!. (I!' tht~ vHtermt);!t c--,mlucting cl<•m~n!: tlf th.~ 
.E!'OM.AU fc,d:.h.~ r:~~H <lf' l'l<> metallic sir'cns_;-t-h xucmt)f)-.r) ann \:hf} <~lrih <!Cmlwti<>rl' o-1' n DTE. 

N(Yf£: 1.1,~ rJI;tir.u.l fii.:~~ 'Un1·-: ~~~'l1.:·m~~t. tn (8-},.:tlt!t~ ofwifh:otlnrtdh~t h~hE:· {"~~·~·:lu ~.:'Jtht\;.t:Vm~;gn~iJ.t' ir~~~rl();ro~·o. Th~ :-ibO\.~ 
;'j:rJ(';::i1h.•at.ic:}3, iiri;· Lb.~:.'! *li~i.."'f',M t"OO:lli~-~~n~!r$ ~1· r:ht: ..,~;n.v:ron.n.u:ut lrl whir:h th(; rOMf-. lJ' u: .r~~l!i:-13<1 :.<: Yft<.~nt!1;. 

. 9.9.7.~.2 .ii;mi~ion ~-Levelg, The F'OMA:tl if.t'k(l <Jpdenl fiber <'f.f.bl~ lirlk ~egmttnt ihall comply w·it..h 
CJF.ivR.'P\li;Jlicu.tiou 22 tn 

9.9.7 •. !3 'll--.nt·pe.r.af;ure and f.b.tmi4tity. 'l'ha J.'OMAtJ ;md, ~f.!!liMi~~U.rl e..<>ttn<'ctadcuhl(! :;,v-sih~mr; aro 
u;~;.J••~d:<:d t(l •Jpc:m.~ over a t·ea!itm:~h1e rnr-4~-} <.>f Hnvironm(mtu\. .:n,ndition,;; :rHiaiNi t.o.u~m~.rt\tun:, httrnid:i.~y. 
and phy;:;kal h'·mdling ~urh !l.'> t:i~~k (tn<l vi.brati<m. S;;u~dfk r.~ub~in~:nts an<l v~hws 'fo.t th~l<:e J!<:.--rr>mdms 
al"!~ h••:rond !.he 3tOfll,: ofthisst<m6~:rd. Manui~l:t\\t\ll'l> )!lwuld indi.:at<~ in t:h(: h~1(~r:~tll~} ailfi!)d~li(~ w-ith t.h~, 
J:i'O ~1.4-U (a:\d l)n t.N) F'Ol\-f:AU if p:.ssiblib) th<> ~per!ttil1~1 vttvir(,nntent ·llp&!Hit::~tmu:- t,l) fa<i!itat;<, f.'t'l<?Ct.ilm, 
tnht!!.lhtion. and m<l-in.tt>ual')C~ at t:b!s<+ Clx."!lp<".n('ntii. It is fhrther n7i.'1:>.mm~mdoo thitt ~uch ap<~ili(•Hl:io:t8 l:e 
"'t.'lt.Hd ir1 standard tcnns, as sp~-3-fi....d in J'EC Public-.;::t:i•ms ~3 (12], lliC 7H;1-l [13'), H!A~ 7~J.l-l [15}, ~md 
lEC i)74-l [lSj. 
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10 • .Mt~diu,rn Atfac.'hni~n:t· U:O.it·~nd l~a'S('ll'la:r.~d Medium Sp~ci:fica;H(JtlS4 
'!ype :t.(!UA8l!~2 

1().1,1. (hr.er-~rfew;. 'l'hl& .sb.mh:rd: d(m:;e;:;. !J.v) iun(.!tim:t;..:l, · d<id:t~ Ct\L ~1Xl4 l'l)&.:bmi~ri.t <'hanu:~Jd!;tim; A:f tb. 
l\kdio;m At~~cl:m<ent ··:.,:.:nit CMAUJ (!:mi 1)1:U.\ i'?~'o.lfie n:J.euh~ fu.t 11~ wi1h1<~e(J anm ltf:VwX)rkii: ThP. n:1~tJ;zy,n .
ihip ;:>f·?bis! ~p~}(:iflcA.t!o:n. tx; fr~ ~nthlfr {;81'1-:i'cVCD Loe~1lAlXclR Netw<>tkSp(!(:lfkr.<:tio.t1 iG sh;;vm in Fig !l}.-1. 

i~F!E.,SENT A.T iCN 1 
l 

St::l~!iiDN l 
!~-------... - ... -.... _.~ 

'rRAN$P\)R'f 
f 

" 

i 
I 

i 
i 

I 

j 

I 
I 

,,,..... 
;.... ;.,~ 

l.nf:'lV,.~Ai.. l.t~K fA.il)'rR\:Y;,.. 

Nf~iWORl\ i 1 

1-------~f/ 
Lt 

. ..... ~. 
PHVSi~L I 

............ ~···-··-..~--·,_,.. ...... _ .......... --· --~-· . 

•• << 

Ar~"CHM;rNr 1 •N•1· ;f,!T'"f'lFf<"'f 

.m ~~~~:ft:i s&~~~~~m~tt~~i:A~ 
?!'!YS!C~L h.f.i:PiUM Al'iACHJ,ttf\i! 

lslftltH. 

OTE fYn: 
fAUi n;.'ft 
~~p?$00) 

l"'h,r<lit~J .W)"(!'.t' P~rtit.iot~.iug, Ri.ll$l.ti£m~hir7 U} ili~llS{J ~n Sy!>f.ernll b\gt'<Jtmue()ti.J:Io· 
(O!S!). itlffi:r<U1t::(~ i}l~~cie1 

Th.:• Jllll':Jl'IS<i <>£ ttw· MAU ti'? lxl pro'>'idn .li &.1rnple, ·i.ntHJI,!m&ivc, n.nd f!<.)x:ihle mmrts of ai:tH('hitl,~ de~"iw" t.() 
tim l~~l wxm m>tw<ttk ·modinm. 'rL1'l:~ ;.<i:~nd:m.'u (kfuw!3 a Hl~~&l'Hl of \l'l>'O!'pl).!'({ting tlw MA(i fun«t.tor; within 
·the DT'B 1Htd h.dJ.tgins i:h~ tnmk. (;(la'!dd t>l~>le d1r.wt!y to t.~llTfh. fhh:1'l."m'ut<1edvn vf1Y:N5 ~litUs is- N~£~1.y 
twh:iH">i'Nl hy the !:Ul€ nf ind.twh-y >;tmdard. t:l)tn;:ir<l,cabl<is 1m.d. HNC f!l:m:nm:i{lt'i'l. 

Th:li.'l JVJAX.r .a:r~.d m<JJ.imn ll.Jti>.dU.<>titilm is aiW.(«J ·ptlrn!u'ilY at !rppJkutimlS wh<~F!l tJh:>l'0 tu'l~ g :rel1ttl.vnly 
l:imal11i'a.unt<Jr of tk~icf)8 1neatrd in '~ w•wk fll"(~U. hu;;httlHtlt•r• ~:~nd rewtrfiguTn:timt Simplki:t.y Jg ~u;hieved by 
t.he. t;yy.c of.~bh and tom:L~ctu~ u<;e•.'tAtz iztf5S.tlel:~o~h<3 rttX1:ii<:-:':1en:t:ati.m \:• ~u;ni('j\'0d by ~11min.ati:ng the MA U 
!lru~Ji..tt<h:h.mt)nt 'Unit htterfi.loo CAUl) !~ ·~.Pit~tt !:.tHttp;Oh•~nt;o al':\U 'U.f'iine widtly ll.V>lilt(bJf) i'n:tt>f(~~IJ.llGttlor. 
.compom.lJits .. 

:10.1.1.:t M.ed1um AttJ~ditnent lJJ:Ilt (no:r.:m.ally Gmttil.inxdi witb!n tim d.H'tu t'tlrm.intil ~qltipmrfnt 
r.o·.~.n .. 'rtw· M.l~ n lm~ l.J:\~ lulhr-t!~ g<w·.t.~t al dl ~ir&etGfl:iilt;io;i: 

(1) J~>rwhle,s· <!{mplinJ.<, ih».l'IB ta fr~' e!!:plitit baseband ~~•l<t:i:ir.ll t:l:a.ng:mhs.imf •wr.\t'(:m •J.¢itn<~l in this g~u--
l:ion ur th~. !lhmdlml. 

(2) Snf~port:!~ .mt.>S."'~1~{1 1:~:.nfn~;; :-.t·;~ duta 1'<~W:·m IQ m~>gabits p•::~ M!COm!. (MMt), 
:;~) 1'-r:ov·!,t~.<> fm· tli'ivh.g up to 11:'5 m.\f)® tn C{~$xl~l.l trtu~·~ cabk c;~·gmMi: wif~ut. '" r<'~~-r~'l',, 
f41 P~rtmlts tn"' DTE ;to \A'<!t: th(l MAU ftnd i;'h!},Xm~d.imn it>~atL 
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(5} Supports system eonfigurations using the CSM.AJCD access mechanism defined in the ISO [IEEEJ 
Loc.al ArM N etwnrk Specification. 

(6) Supports a bus topolot,ty int~rconnection means. 
(7) Supports lowocost capahillty by incorporating the JvL-\U fu.m:tion within the physical bounds of the 

DTE, thereby eliminating the need for a separate AtJ eonnector and cable but containing the 
remaining AU interface fun_ctinnality. 

10.1.1.2 Repeater Unit. The Repeater Unit is used to extend the physical system topt)logy and JlTO

vides for cou.pling two or more coaxial trunk cab.le segments. Multiple Rep1mter Units are permitted within 
a single system to provide the maximum tJ·unk cabl.e connection path specified in 10.7. The Tepeater· is not 
a DTE and therefore has slightly different attachment requirement<>. 

10,1.2 De-finitions. This section defines the specialized terminology applicable to :NlAUs and Repeat<~r 
Units. 

Attachment Unit IntE~rface CAUl). Jn a local area network, the interface lwtween the Medium Attach
ment Unit (MAU) and the data terminal equipment within a data station. 

baseband coaxial system. A system whereby information is directly encoded and impressod on thH coax .. 
ial transmission mt>diur.n. At any point on the medium only one information signal at a time can be pTesmlt 
without disruption. 

carrier sense. In a local arNl n<~twork, an ongoing activity of a data station to detect whether or not 
another station is transmitting, 

NOT.K A mllirJon presence signal is pNvioled by the PJ..S to the PMA ;;tlhlayer to in.dic.atE that en~ Ol' :mo~e ~tJ<ticns an' currently 
tran~u1iU.ing on the trunk coax.lal cahte. 

coaxial cable section. A single length of cDaxial cable terminated at each end with a HNG ma.le connec
tor. Cable sections are joined to other cable sections via BNC plug/receptacle barrel or Type T adapters. 

coaxial cable segment. A length of <:oaxial cable mctde up from one or mqre coaxial c-able sections and 
coaxial connectors, terminai;;:~d tc~.t ~ach end in its characteristic impedance. 

collision. An unwanted l:ondition that result:,; from concurrent transrnission on the phy~ical medium. 

collision presence. A signal provided by the PJ....S to the PMA ;;:ublayer (·within the Data Li.nk Layer/ to 
indieate that multiple s tations are contending for access to tb~transmissron medium. 

Mediu.m Attachment Unit {MAU). In a kx:al area network, a device used in a data station to couple the 
data terminal. equip.ment (DTE) to the tr'<~nsmission medium. 

Medium Dependent Intel'face ()IDI). The mechanical and electrical intmt'ace between the trunk cable 
medium and the MAU. 

Physical Medium Attachment (PMA). The portion of the MAU that contains the functional circuitry. 

Physical Signaling Sublayer (PLS). The portion of the Physical Layer, contained within the DTJ<.i, that 
provides the 1ogka1 and functional coupling between MAU and Data Unk Layers. 

repeater. A device used to oxt;Jnd thelen1,rt.h, topoLogy, or interconnect.ivity of the p.hyskal m<'dium beyond 
that imposed by a single segment, up to the mmdmum al]Qwable eml-to-end trunk transmissi()n linH 
length. Repeaters perform the basic actions r>frestnring signal amplitude, waveform, and timing applied !;o 
normal data and collision signals. 

trunk cable, The trunk coaxial cable system. 

NOTE: For additicMi definitions, "100 &. : .2. 

166 

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



Page 165

CSl\1AJCD 
!SO/lEG 8802-it : 1~93 

ANl:H/JEl<:J~ :itJ 802.3, 199:3 Edition 

10.L3 Appl~c~~ion Persp~~tiv~: ~l..\tJ $ind Medh~m Obje~tjve$. 'J;his secti~>ll states the l;m;>c<\d ql;lje!;
tives and assumptions underlying the specifications defined th1·ough•}Ut Section 10 of the standard. 

10.1 .• 3.1 Obje(~t 

(l} Provide the physical means for communication between local network Data Link entities . 

NOTE: Thi& specification <'overs a portior1 of the Phy;i.cal Lay~r as defined in the OSl Reference Mndel and, in additi~n. the 
physic.a1 nw\lium itself. whkh is b,eym\d t.he scope o.f the OSllW.fereoC€ ModeL 

(2) DeHne a physical inlerft~ce that can be implenw11ted independently anwJ•g different manufacturers 
of hardware and achieves the inten<Jed level of compatibility when interconnected in a common local 
network. 

(3} Provide a communication channel capable of high lmndwidt.h and low bit error rate performance. 
The resultant mean bit error rate_, at the Physical Lay<~r $ervice interface, should be less than one 
part in 107 (on the order of one part in 108 at the link level). 

(4) Provide for ease of installation and service. 
(5) Provide for high network availability (ability of a station to gain ac~<;s to the medium and enable 

the Data Link. connedion in a timely fashion). 
(6)' E!nable low-cost implementations. 

NOTE: ~'he -figures anci numertous textual refe.rene.:rs throug·hnut th~ section refer to terminology •wsoeiated with th€ A(J! 
(~hat is, DO, Dl, Cl). Since tM r.ormal ()m\;lodiment of (he Type lOBI',.<:;.}~2 eunfigurat~<.>n d<1e~ r..,t reqmri< ,;rl AUl, w::tual e:..kl
ence of the DO, Dl, Cl circuit may n"t be required. U•e d' this terminology, however, :s retained l!Jroughot:t Sediot;lO for 
purposes of clarity and consistency 

10.1.3.2 Compatibility Considerations. All implementations of this basebanJ coaxial system shall 
be compatible at the Medium Dependent Interface (MDI}. 

This standard provides one explicit trunl;: cabl<; medium specification fbr the iilterconnection of.all M.ii.U 
devices. The medium itself, and the functional mpahi!ity of the MAU, are deftned to provide the highest 
possible level of Cl)111patibility amor1g devices designed by different manufacturers. Designers are free to 
impLement cin;uitry within the J't1AU in an application-dependent manner provided the MDI specifications 
are satisfied. 

10.1.3.3 Relationship to Pl,S andAUI. This section defines the Primary Physical Layer for t.he local 
area network, a layer compris(;d of both t;he phy:;;ical medium and the rudimt:ntary circuitry necessary to 
couple a station's message path directly to/from the medium. The complete Logical Physical Layer of the 
local area network :resides within the DTE. Therefore, a dose t·elationship exists between this section and 
Seetion 7. This section specifies t;l,1e physical medium paramPters, the PMA Iogi.1:il1 functions residing in the 
MAU, and references the signal cireuits associated wlth theAUI as de-fined in S<~ctiou 7. 

The design of a l\'1A U component requires l:he use of both this section and parts of the PLS and A lJI spec· 
itkat.ions contained in Section 7. 

10.1.3.4 Mode of Operation. The MAU functions as a direct eonuection between the baseband 
medium .and th~. DTE. Data from the DTE is output to the coaxial trunk medium and all data on the coax
ial trunk medium is input to the DTE. 

10.2 References. References to such local or national standards that may be useful resource tna.terial for 
the read,er are identified and locat-ed in th<~ Annex at the end of this book 

10.3 M..o\.U Funct.i.onal Specifications. The MAU component provides the means by whtch signals on the 
three AUI signal circuits to/from the DTE and their associated interlayer messages are coupled to the sin
gle coaxial cable baseband signallirle. Tv aehieve this basic obje<:tive, the MAC c<n:nponent contains the fol
lowing fw.mctir>nal capabilities U) handle message flow bd:·Neen the DTE und the baseband medium: 

(l) Transm:it Function. The ability to transmit serial data bit streams on the baseband medium from 
the loca.l DTE entity to one or mur~ renwte DTE entities on the same n~twork, 

(2) Receive Function. The ability t:o receive serial dat:a. bit streams over the baseband medium. 
(3) Collision Presence .Function. The ability to detect t:h(~ presence of two or more stations' coneu.rre.nt 

transmissions. 
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(4} .Jabber Fu:n~tiun. 'l'he ahility t:o au1:umnti<~llly intO<..rrupt the Transmit. Fundion and inhibit ~n. 
abnorr..uilly lon<, output duta l'itrearu-

lO .. ~l.l Tranmtit Ftu:u~ti6n .Iitlqltirem<mili. Ar. the ~t.11.:ri; Qf a ftamc trdmHni&siWl un. tbe t'Oaxiil 
C<ible, M tUOte tn;m 2 bit..'l (2 full bit ~tl~) m m{Qnut\tion tnl:I,Y h~ reccived from :fr<,_e DQ citcu.lt an.d nvt; 
t:ra.n!!!m.itt;ed Mto the (mu:ia! medium. ln adrlJiJmt, it i~ p~rt~i!!$1ble ftw th<:~ fi:rfft hit sl1nt to (:m-.talt~ inv»lid 
data <J-r tin~mg; h!}Wf:v«r. ail ~mx:<:~i~tdve bits {rl t~ f~:a:m<; shaH btl ?<1p;:m:tu.<~rl. wlth r'l<J ml)re tlum. the .&-p~lr.l
~~ !\LtWunt ~f jitter, The 4th hil ceil shall b~ t:urd(X}. fn»tl U1a DO ~ignai hilH an.{t tran~tni~ ontu the 
~),(t~al trunk ('_.'{hl(l medium with the (:;(Jl'Ted; t;i:minl_~ nnd ~t~~~d hWtlltL The ~11iiy-l:lta.~ :p't~rp<\gwt;ion mohly 
L~tWe0't\ the no circ'lli:t T'<"lCHtV~)l" i:nputand th<i O:lilXia! cub1e output ~e;hall not, (~(Jet>::il l/2 hit (:~lt T.hoo~ !!haJJ 
oo no logka.l ~ignalln\'~\Ml'{}ml ht>tW€Nl the brMtlt e:~ble DO eir(.uit trnd the C<l~~xial t;ru.nk cah~ (tbr ~xam·· 
ph~> ~ '''high" logk l~vo:l ht~~\it 1i11 t.h& MR.tf shit.ll :result in tim lm111 fi('{~tt:iv€t cu:r.rent flow vahll1 <tn th<~ trunk 
~Q'~l(i~l nmdiu:m}.A pooih,.-.~ ~ul on tht'-Atligna! hl(id nfthe hO cir>:uit; shnllresuli; in a :trtw:¢ rm~Jilivll volt·· 
ago l~vel on. ~he tt<ttnk. ~~nda1 medium. ft is a.~umt>.tl th"t the A1JI s.hiH ()rov1de adequatt~ J:).to~<..'titm. 
l\i(llinst nai8e. lt is re'i:'1lmru.<mifNl t..~llt the designer }>r'(rvide an hnpil~mi'-.n.f..ation UJ which n rnln1mmn 
thresh.~ld. sit,'tUll ~~ n~tti:md to ('.etabli$l a tt<lnStnit bit ~Jtnll\lll. 

'l'l.te Tran&mit !<'unction ~hall (Iutput a l!llgnll.! ~:~n th.v ti:"Qnk wM:iat 1ttedh:un. wh<.>e? lt~v-els and wavefurm 
mmply witb 10.4J .• $. 

!.tl addi.t-ii)Jl, wll:Cti tim DO 'iu:Qk haa gvne idlo after il fram(l il> outp-.. rt. the MAU shsll then activate the 
Col!.~iun L~ence I:'undion as e.iMC tc th~ trnnk C{lruticl (;!ihlc a.'l posgible wiUtU"~..'t intt>lducbg an ertr»nt.'
l)lJS sigtl~tl oo tht? trunk cua~L.1.l medium_ The .M:AlJ Rhall In.iti.llte t.hr- Chlligj.on Pre~~ i'ttl'l«l wititin 0.6 JlS 
to 1.6 Ji.SI\fter the (h;tput J.dte hlgT~ill {Wait_Timcr .. J.bn(~ m r'lg 10.2} (md gnffil ms.int£tin an .active Gollisiu.'l 
~4~mee state fQr ~ timo <~quiv•3l.U17~.t w 10 ± 5 hit ~Xlls, 

lU(,'"f " u~:-~ti~rtllll trill!~?>.! 
\Wl!.lt .. :rilil~t.}MJ>t l• ~lltcil1t.:i. 11'1 i~$.L tl 

J.l'jg ,l()-2 
MAU fJ'~rf::u:<'> Ftrtfot-itH! 
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10.3.:1.2 Receive Function Requirements. Tht:! signal from the 0.oaxial trunk cab},) shul1 b,) ac cou·· 
pled bcftm:~ reaching the receive DI circuit. The Heceive Function shall outp\tt a signal •mtu t.lw D1 1:in.·uit 
tlwt compli.es with the specification for drivers in MAUs (7.5). 

,At the start of a frame reception from the coaxial cuble, no mor•: thau 5 bit~ (5 full biL celb) uf infot·m<'l· 
tion may he received from t.he <~oaxial cable and not f;nmsrnitted onto the r.eceive Dl circuit. In addition, .i.t 
is permissil>le for the first bit sent. over the teceive circuit to contain invalid data ur timing; lwwevt.'t', all 
successive bits of the frame shall reproduce the incoming signal with no more than the amount ot jitter 
specified below. This irnplit>~'> thai. the 7th bit cell pres~mts valid data to the PLS. The steady-state propaga
tion de}ay between the coaxial mble !lJld th.e receiVf' f)f f'itf'llit <!lltput. !'haJJ nnt PF!'f'd 1/'), bit t•;·lJ . 'T'hPr<> 
are nn logical signal inversions betwMn the coaxial (trunk) cable and U1<:1 MAU receive dr.cuit. 

A M.AU me~ting this specification shall exhibit edge jitter into the DI pair when terminated in th.e appro
priat~ test load specified in 7.4.1.1, of no more than 7.0 ns in either direction when jt i<> installed on the dis
tant end of ail lengths up to l85 m (600 fl) of the cable specified in 10.5.1.1 through 10.5.2.1.5 terminated 
at both ends with ttmninators meeting the impedance requirmMnts of 10.6.2.1 and driven at one end with 
pseudorandom Manchester encoded binary data fi·om a data generator that exhlbit;; no more thali 1.0 ns of 
edge jitter in either direction on half bit cells of exactly li2 BT t1nd whos{l output meeis the ,;pecifieationt> of 
10.4.1.3 except that the. rise time ofthe sif,r:n.al shall be 30 ns + 0, ·- 2 ns. The comb.ination of coaxial cable 
and MAU rliceivH:r introdti<:e .tio miii·e than 6 ns of <idg:e jJttclr into the sy;;;tcmi. 

The local Transmit and Heceive ·.Functions shall operate sinntltant:mtsly while. <:onnect·~d to the medium. 

10.3.1.3 CoJlision Prt>sence Function Requ.irt!meuts. The »ignal pr~enled Lo tlw CI circuit i11 lh0 
absence of a collis.ion shall be the IDL signal. 

The signal present ed to the CI circuit during the pnlsence of a colll,;;ion shall b•~ the CSO signals encoded 
as specified in 7.3.1.2. This signal shall be presented to the Cl circuit no more than 9 bit times after the sig 
nal (that. is, de average) {nt the coaxial cable. at the MAO equals or exceeds that pruilw..:ed by two (01' more) 
MAU outputs transmitting concurrently under the condition that the MAlT deteding colli::;wn pres"'uce u.; 
transmitting. Under no conditions shall the Collision Presence Function generate an output when (ln.ly one 
MAU is transmitting. A ·MAU, whil<" not tnm~mitting, mny dr~h~d th"' pr"~~"n<'P of i.wn <>ilw•· M AfT~ r.·,4m<· 
mitting and shall detect the presence of more than two other MAUs t ransmitting. Table 10-1 sununariz~,; 

the allowable conditions under which collisions shall be detected. 

The collision pre.senc& funct.ion may, iJ1 some implementations, be able to se.n.se flll ubrwrn:wl (fvr exam. 
ple, open) medium. 

The use ofi\fAUs in repeaters requires additional ronsideratinns; SN< HU,l ') 

MAO 

Transmitting 
Not Tra:!ls<t;ittlng 

T~ble 10-1 
<kneration of Collision Preser1c<~ Signal 

<2 
N 
N 

N!lmbers ofDansmitt(!rs 

~:~ 
y 

May 
... ·-···-···-···-··-···-··-···- · - ·--··- ··- ·- ·- ···------··- ···- ···-···---···-···--·'"-··· 

Y = w;ll g>ommtll' SQE message 
N ~ wiU not generate SQ.E mo:ssage 
~1.ay ;:: may generate SQE rnessag;e 

>2 
y 
y 

10.3.1.4 Jabber Flmct.ional R€quiremeuts. ThH M.A.U shall contain the capability as defined in 
Fig 10·.3 to interrupt a transroission from a DO circuit that exceeds a time duration dcterm.i.ned by the 
ivl-'\U. This time duration shall not be lHss than 20 rns nor more than 15.0 ms. If the frame being transmit
ted continues longer than the spedfted time duration, the :MAll shaH inhibit transmission and assume its 
not-transmitting state on the. coaxial cable. 

When the Transmit Fundion has been positiv<~ly disabled, the IvlAU shall thNl. activate the Colli;:don 
Presenc<' F'unction without intrududng an extrawwus signal on t.h(l trunk coaxml mod.i.urn. A MAU may 
res(;t the Jabber and Colhsi<m Presence F1.mctions on powe-r reset once the error condition has been 
cleared. A.lternawly, a MAU may reset these functions automatically aftt?.r a period of'0.5 s J: 50%. 
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(~ ~a~ ~~1· fnl'nw-*rw-~ 

'!! 
r-- ··· ~a Lt.;L..~-----~---, 
~· ;;cr. .... ", .. """ ......... " .. "'"' ......... r '" 
-~.,~ l 

~ldit • (iW.l WitH ~ flM!m) 

~tt1N 
JoNr~~~s .. u»~ 

iMJt1 b 'tl!: it) 3-(A'U Mt$Qr,teltl. Tho fuUtmuli WOilflctJl;c~ cnn bu ~oo.t by Lhi! fl'.tF. Pl~:YiltetU L~ 
(PLS Su.ul~cyer} Enti.lit>~'> to the MA.U Enttti.tt.'i: 
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TSOlf~C O~G"'c,;;; l{as;;
A,'\i~r;rg~ SW. ~1~ .3. h~~ l!;diti,,ro 

·---........ _, ___ , .. _ ... , _____________ , __ , _______ ,,_,_, ___ .. ______________ , _______ ,_,, _______ , __ , .......................... .. 
Me~ning ·------------·-·--................................ _,_,, __________________ , ............... _____ , __________________ _ 

CDl> GUo Output. informatio:t 

wu tp~ef ... JDL DO IDL ----····----.. - .. ,_, ____ ,_ ... _ .. _ .. ,_ .. ,_, __ .. _ .. ,_,_ .. , _____ .. _______ , _ ,,_,, ______ _ 

){l.S.z.:.l M'AU tg fll'E M'i<"&64'\ges. 'I11c tol~>wing trH'S~~ <'!'i.n t.e S(,nf. by tlw TY'l'AU Pby~il~}ll La.yt~:r 
F.:nti l1t>IS 1:o the D'fE Phy:<!ic?~! Layer Entitie;,;; 

_,,,_, ................................................................ __ ,,_ ,,_,_ ,,_,, __ ,,_,_,, .......... _ .... _. ___________ ,,_,,_,,,_,,,,_,, ___ , ........................... . 
'MtlB!I!l{~· ____ .. ____ _ 

DI 

DI 

""·" .... l 

C!IH, GDO"' 

mt. 

H.R. 

-----........ ,_ ,,_ .. --.. --.. - ............................... ,_ ... ,.,_ .. __ "'"'"'""' " 

;..II i.(.' ~t'r:n1ml"1] tb3t f;.!; :tti:.a~:rg ~;£ J ti;.~ {'.l'!X'..Ce-:ldo.~ ~gtt~1l~ !.01:.1:.~) 1-'b.~; wlt~..i:'! c.ho 'MJH1. 

10 . .3.2.Z,l in.put l:t~g(t, 'lhe t\1AU ;;~e:nrls ru; input mess<·.gt~ to fur~ n·m Phy.sica.l Layer wMn th~ 
MAU hao;~!l hit c:fd!-\ta to send tc the !JI'K The Jth}"Sic::ll-r~~lization 'O'f. the i.n.Jmt Dl<)SJHage 1~ o. CDO •lr CDI 
llent- l>y the MAD tll the l}TE ot1 th<:l'ht.!i fn ci::cuit., TI1c MAP r;cnd.~ CDG i.ftheinvut bit i:i! a :t.t'T'flll't C'Dl i.f 
the input l>it iB a one. No retimL:.g ilfth<o GDl 111: CDO t,ignal~ take~ ril.a<;<;; within the MA'O'. 

16~1.2.2.2 input..)dle :1\i:e:ssag-e. '.l'he MAU ii<mcitl an inpvtj.<ila roe;;nag.(~ u; tht; D'f.E Pl:ysieal IA<yer 
whcm the, ',\[1\ U dne~ not h;t\'(.1 d;\ta tv ~C!}d t:::• t:ll(~ DTF.:. The plt.l>st('ru r<~r•lir,l.'.tion (if th.<:- ir~put...irlir. mct<t<;~e 
i;:; tbH [[)I, si6rt(d se-d tw t-h~ MAU t<:i tlle DTg 6n. th<~ .Dr..ta .In cirt:uiL 

LO.a.2.~.3 ma~~®mlnole 1'.-Xr;.~,w:~ The MAIJ s<'nds. the miJtUW1$ilnble rnes;?.,i.fftl t<n thl;' I.YI:H Phy;:;
i~Hl I.,:ay<>r. Whi>U. tht> MA'li i~ !l'<ail!ltik f<!T ~:~Utpnt. 'fh.Q mmu~~;<J.ilaM>. moi:f.:t~c iE alv.'ll:y"'S (Wilt by <l. MAU 
that is !llways pn~})!tt'i),d. '!:(, ~Ut)i)ut· ;iat'~ unh~>~~ tli(:l Sql'!J met<t<~~~> ~hmild I~ l#'..n.tjll~t!J't~.d.. Such •t M.AU does 
Mt reqlftrll n'/IS.IJ.]-€q~US!f:t.; pt'~f\Hl'fl ib>£>lffoi· d:l.{J.i. (jttt:pnt. 'J..1l<~ p!iy:;lii!HJ malbo.-t~~im.) !ci'thfi mt.uJ._JU,'Giluf.drt 
meiil¥(\g(! ·is rut tnt ;;ignuls~nt l;>y th.~ M.AU tn tlu; .D'fE1 nn thJl Cont:t·olln lrlr.~tii.L 

10.3.2.2.4, fligtur.l~fJ.-ualily .. _er,'Qr (SQE) !lrle$&age, Th<: SQ.E m~t•age ihall be impJ~mH~11;ml in the 
fil1lowing· ruhion: 

(1) Th(! ;:>tl,E ro.essagt: S!h!ill.nrli: b& Ht~nt by the MAL! if n.l <•r or.ly Mt~ .M:AU ir.; t.r»ni>mitting on tha trunk 
r.<~a\.i«l mt~diu.,--n. 

(2) lf nlol'& than tw!l :remote M.AUs an' tnm:mlit:ti.ng on the trw.nk eoaxial mt"diurn. bu~ t..'te MAU C<lrt· 

neC'ted to the local DTE is not tran.:~mitti.ng. then tim }(1~~1 .MAU shall <>et.d th~ SQE 1\lP.•~Mge. In 
cH~ry intltnnci' when !!lCte than ooe .MAU in it<(utWli tt.ing on the wa"Kiil.l in~u.rn, thv MAtinhall 
.mnk~ the bc~i; d~:termi.n-'\tion po£siok'. It i.~ aN·epi:<>,ble for the 1.-f..\U to fail•oo oon.d the SQE me~~~~' 
wh.t!n i t is un»ble tn condu;;ivdy determine trmt r.uorc than Ottt> 'MAlJ ~~ t~m:ti"mitti.ng, 

{:n Wh(:n the lc(;o.l MAU is tr~J:l.iinlitting on the tru.n.h: Ct)axinl. mm:i.iu.m. ~ul e>ccur.r.~n.;:t~~ {}f •me or m•ll'C 
t:~<fdit.il)!lf!.l M.AU s transmitting shall t'<'-USP. th<: S(.~}!~ w be s~'nl; by t'h~' loc<tl.MAU to it:;'f DTE. 

(·L) Wht>n dtc 'h-1:\t.J bas •»mplct·mi ~rv:h <iU tput fm.lttf> l t shall pe~f(frm <l r. SQE t~~t :lKqu~nce. N!>te that 
!,-tAU!• ~m;(,~JC\~d with :rep~~~kra 6.1--.aH twt ~Ml~~t..~ th(~ ~E t\•;st fi<~U.<Jllct'~ 

(f)) When the> .MAU hs.lil inl:\ib.ii~d the Tr~lnsmit I:<'h:rt<.t.i(lll. it gha1l. ~en.l r.h.t~ S~k1 'tflc~;mge ·f.rl :H:eunlan<:(! 
wi.t.h the .Jahbet· Function l"tqmrerr.amtl!! <Jf 10.9.L4111.td F~g·l.()<i. 

'l'he SQ.li'J mf)>l!;,~,geo'"-h$,11 b;;; hnactwd 1essthm1 :1 bit«:;Hs an:(tr tb.<l (ll;c:umm.~ oft.h~ l')l!lltiPl.Q·tl'<UU)<tt_iil!l'ion 
co1tditietlt.. i!i J)rc!!<ent ~rt fhtt Medium I}epe))(l~nt. 'Irlb,)Na<:c fMDH and t<haH nq JongHr ba; a.s;;~rt.<~t.l within 
20. hft celt> at"~r ibc indication nf !lfu1b.It1.~ t.mniP.uiss.ion~ i!I:H~l t.n bt) preet>.nt e.t. t-he MD!. It i.1 to hil nob~d 
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1;>,'(l!1!:¥.i' RilOz-.:1 : 1 B~.3 
ANSll!!:?:gH S~d. .00~.-~l~ H .. '9·;~ . EdJtk·M~ 

tblt .un. ~;x tc~t:d<Jd <:kltW In· tho ~>l:rw•.rit of tho S(t.E mes~' m!liy m~·or~olv (d'ft><~ the ~1~.£;:~ txr~tlwti 
pe-rfru-WJAU"e:, • 

'l'hv physi...~r.i! r~:i<iHi'.!lhon (tf thf~ SK~I~ mc~~S'{\ is th!$CS\J ;:;i~m~l ~.n.t; by'tht~ MAU t~>th~> D'l'E physkal ln.?·· 
-&u; on Uw Ct!ntrol- Jf!; i:ir-ct~;i't .. , 

.'~·N.Yril~t,Th:o .t~'\.lf iu ro~:ad:ndl .ki ~~;rt~ ~- Sqi:! P..t ~.ru.~-·::ttron-.pri..1.tt.:.-t.itn·~ -~~lt~.r..t,vt.~· t.h'~ ·'1\:fAtr i~~ ~wt~·~£11-tm:l .nctjn~t Wb~~n -th{ .. d.~n~ 
1\~·8k:.ti l~er ~ vr<''i"idl!.1i; !lrJt:o. (1'-!tvut. · · • · · · 

·W,SJJ MAU iMatt~ · l»iag:r.ams. 'the ;:otntc rlil>gra.m::;, })~~:tV·~ f~.nrl W-~, dcp1ci th~ fu11 set d' allowed 
"t.1A:l.f e;tat(~ Mt'dtms :r-i)}!l.iiw ~) t}J,, eMJ.t,t'Ol ch-etths. t~fthii) r.rn<j .. MAU n:rt>!'.Jfae.~ for .MAt.J~ with-attt C(Jl\.dti.il).!'j·· 
iilft ~uirem~nt~. Me~~~:;el! u~e!J. !n fhf!l>e !l.tr~tt~ di;l[!t•atm~ <itt> tl~p\}rm<ld h<llvw: 

t~nabl® .... dri;t'(lir. Aetivat*'!<· th(1 .'[Xith .vulpb)'tjd tbrin};- lW:riE~<'.:t hptl'r\ti<,m to NIM:<!e ttle ~u\U ti'an~n:tit.t.Sr ~b 
hnp_nl!¥3 ;;lutil bnl;(o the tnmk m)lX!uJ ·rn<1diurr1, 

~Js.ahl-e __ ,drh;t;~, · Dc~ct\..-:aits the patll (~mpkl~i ourittg: mrrmu1t~p!lrai;iort io :c.uuf«·l the .M.MT t.ran.-.mitt-ilr f<1 
"imp:r~>E< data {)ntQ the t:run.k ooaxia1 mm:!htm. 

:n11 .. ~:0Uisia:m. Sig;n.Hies fhat the ctm.dition .of multiple. tm~;smittr;~ altnt;.li:a.M-Vtt~!y aci.1re (fll the .trnnk 
~&axi<tl med,iurn d~X-~1-! llo£ mii&t 

(~o1lisi.:1n. 8\gt~ itle11 ih!:\t the ~l<'mii.ll;ion Qt ~nnitiJ~h! ti"•l:r~<>rtlil;t<.>ra si:mult<tne~:rm~~v uctive ~rt• the~ ~u:nk entuli.tl 
.m.~ctitlrn thw~<:. ii;'!l:i st.. ' 

10.;Lll'ttAU·i.o·Comd.a.t G!lh.le Inwf"a<:e. "l.'l:m fo1bwlne suhae>:ti{)rt;:; d(~SClilr.> t'lrc inwr.fu.re l;,et-'1\'(fflli the 
~fi\.U ~ thu (;oaxi>l.l cHill;;. Neg<ttivll t>,U't'fl.nt: i~ dnfLu.d. a:s current l.nto th<, 1\-iii.U (\m}, of ·the 1:\lnfe.r wniluc--
t.or oh!i<~~ablel, 

10.4.Ll b:rput lmpcdftnc~. 'I'll~ munt. eapaCJt~m<!~· pt(l\S.Nl1:t:d. tQ· t}m oo:~:!Ual rA"lblo by t;h~~ lV!'J\U cir>· 
<:uifry !rw!; l.n.eludHig t.ltco h\4Mmi; oi'->rhht.~;hm¥.ril: to th;.> .eoaxia1 C?;;l;IJc)-i~ t'~lltrmtcpde-J to he n<ft l.~reatHr tJ1au 
6 pH. 'rhe rn!lg:n:itnd<H?f: Uw lXJ.fi'7·1:t:hm frvm n l\t4.U p:1tm tlie i,:ahl£ c;mMettmt :spedtlr;:d, h1 l.O,f5.H 6hull nnt ~ 
m<trt~ HH!:!l that pmlu~d by k-U'l & pf:i' tapi\cltni'IN' w1~Hn JtiNJ.<;:~n by bntlt {i 2.5 llS tiS(! tirue 11nd "iii} n.s fi~ll 
HU>~~ W<W~fimn. 'l'hP. ?X!sf,itau:t~-! prt~;~mt:t!d i<l t1t<H!OH:>.ial<"ahli.11>h.ail bc.gl:M:WT than WU kt1. 

'lne!'A-, (Xm<iitimu; .shnU h<~ .mj1:i hl hnth the 1mw~r--aff ;mtl powe,'r·~n. lll1t-~.nsrrliJthlg ••t<~f;es. 

ljJA.1.:2 Eia<J Curfi.•:nt. rJ'he MAF mt'rstdri.lw (frt.>m rhtJ e~tik:;) hetwl(>.({!l ·l2!tA a(ld - :?.t1 ~tt\ irt fhe p:ow~~· 
oft'a.nd the f?V\'Iiet;·vn, nz;N:r<:tn~mittina.;:.t/:l.w•<, 

l;tbit,:t.a C.<~rot:ial {~:tMe Si~unling Le'l!clft, T:n.<l ~i,ttm\J ~n (h,l mmcl.Hl cab!;& duo w :a sbj::l-(1 MA1J '~" 
m<r>H>,ln~ ~t the MAU's trun;::ndtei" (•Ui:put is ¢.1)m1)0fl.t.>d of fil'l a.1~ ¢ompo.neut and s.n offi!tt romJNltani. 
g,\rp:re;;:ncd i:n 1:~mnfi· uf ettrff~nt 1 n\m:etHnt.eiy ad_j(;.cent. to dt(, MAU (.:ntm(Yd.l<H) \lu;;t [lrtOT !;a splittirtg th~ l,lltt<

l:'~lli; fit>W iro. ~&ch dil'ect:i~rti, tim t;J.f',JliJ h<m l):ll ~f[~at .OOmpot!{jf)f; (mte~~~) f.J:- t:tLI'l"<:),lit !;r~<C}.udiug tb.~ f~ffa('i!f of 
t-i:[1J1ng di.~tcrti<ln} of f.rlll't:.· ··- :.n tnA min t.6- 45 rnA f'M·.-!f: m-:d an i'c «•tttpontm f; fmm ± ?.5 mA. t,tp 't,!l tb(~ t~ffro:4; 
valuH. 

The m1T*ltlt. .fl:tiv0 limit ~h~!ll be .~rH1:; {.t\'-en .l.n.tbe ~'!xJSt>M<< of m1e oi;he r 'lYIA!J tranc.rn itw r. 'J'he. ~-V, U ;::hall 
he 6tpabla nf g~mR~fltlf}g' at ltl'~"'t. 2 2 Vhf 1l.Vel'Jlj't'" ~(! Jew! ~n thn !;(~~Xi<;)} (fAbltt l:tt the jSti'$t'!H!.t~ oft>wo t.<tt 
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. . TSOi)Ji;C! g~tJ'..:<< : l\l!J;; 
.¢;1'-;'Si(fGk)i!! 8~4 .Mii~L:l, :! m.m 'fAht~<> 

mnre v:tlter MAU~ tnr.r0mitti.ng cuMU:l:J't.nt'iy. The MAU ·J!:htdl . . in ac~!dition, ~ink. . .rw m1m~ than± 2ti~ ~tA 
wr,en; th<-> vliil:n,tf.l (iJ~ tlte center etmduc'U)roJtfim eah'te iil:'!lllS t!} ,. .. lt) v w1w·.:n fht> MAU i3tqm.ii.l:l1Ittlrig, 
1'h~ aett:~ll (:Hl.'t'ff.!'lt tne~~ttte1l at. i~ giwm :potuJ <•f) the table-h . ~l fhnd:.hHt of tht> k2Hl3mid<£Jd :mr.r.mi: and 

tlH' '<'flhl(i JoE~ t;o tht~ point of meaf.<!tr.elil(mL Nt,~--athtP <''Ur:r~•nt hl d.eflni>d as (mrmnt (int· <~ffh;;; t!)ld;er. enudut~" 
tm:Q(titc; >:able Cint:~rthe MAUl, Th.~ lC .... '$(1% xisdft!ll titr•\'b .:>htiH k <zs:!: 6 n3 at HJ M.h!s. The ri;,;b tmrl 'ft.~ll 
thttM o1mat lli,ttc.li within 2 n."l. 'F'h,:;w~P.c 1(}..4, gl'W-Wit ty.fili'iil Wtl:l.'(;fc.rms .Prtlsnnt 'M t.hn mbh!. H>l,rmtl{ti" (IOn .. 
t<,nt wmGt.?ltcd ftmtt th'6 W MJ1>d'tltr.dl):mmlt~.t! pt'.riodie i.r·>Jmt:.shafl meN; th;y, fb1Iowi.nz: requil'enH%1't.is; 

See(~ and. 'I.'hlrd }I:>lt'tt~Mic.-t: Ai; Ii%&!tt zD .dJl h!)lcrw f\J.u.dartil.'~".:tnl 
li';:HLrth >J.nd ¥1:tlh lla.l'~:t.tonic:;.: At I<omd: 30 dB bel!:.w flltHhlmtmtn1 
Sixth. Al?d S¢\rt>t~(h l{ar::t>~{:llie<>: At ]east 1);) d.B h«ll:!W -Lmdam~ntal 
Ail Ifigh~?>r:fl!trmonies; At.l(~f.t.'{i. Sf1 itH bti·Jow i\tm:hun.~m.t~ll 

.~mfl.--

~.i!QmA--· 

'Pi.g tQ-4 
Driver Cuxrenl: fifgxuu i_,(Jvda 

T1Hl !}tl(!Vf.> sp~dtkrl.tictr.'.S {!l).!l<!Ht'ull:lf!, hHrntrrnim t:n n.n~rt b·~ ·llatiSfl{lfi by & ;;:qmtl"(.) W>>Yl'i wiHt. >l ~irtg!e~poi(l 
fih<1t, nor mrn i:.h<oy tle \l~lh!Jl'hYd by tm.out1mt WHV!.'forn1 g{'JHtn:.\tm' t-lmp}1~¥ir~~ hnb?xr riHJJJl~ wi.libqut r.idd.i·· 
t:imml ·w{'i.'V~til bu. ping, Th:~ il'igmuli, Ur.l gll!W:takd fi'(J![t tJHJ 'JllCI~l'' w1lli~t> 1~L8, dh~tU aNil.ltU' {;n Itm cim:x~:UL 
r.-Ahle: w:t;hmltHny lnv~h~n~ (~e;g lii,g ::.a.nr · 

\ 
~ 

' \ ~ 
;.,,,,~OOOOOM~000f 

i 
I 
! 

\.. .... J 

NO'l.~: {I.) 'ITt~im~~~; Jtl>'Vh .. l>tn r111t~tl.t~.U, ft~t 111 !<i!lj\'h\ t~.ll't.ititJ'. 
{~ ~~Ji;~.iA .2:5 li• ~J:It.fii.n.lll j~ 19 -~J ~. 
(:t} Vottamu•· ~tm'Me;td!J~.te<i 611 t;.::~,mir..a.wd «<m-.i wtb!.ll ~-~'~~1: t<> CN~at.atti'il>lf.MAtr, 
(.~! JiNo:~.iooWlr> ml\n,ji. 

F'ig:Hl~ 
C,on.x:ial '.fr'u:nk Crt~~ 8ig-n.al \V$1'\."t:lfm'm 
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ISfNH'X:: s~;;z~~' : IW~l 
M~S[/{J':€:".(1;~ ~.;(~ $.4~,3, l9*l 11)..-h\/i(l.o. 

m.4J ... <& 'll"an.flnit O:ul;put !.<~vel$ $ym;~etry; SiJPlH!s. ttnived frl)m the .DO dt'Cult rnust be· tra-ng~ 
m:ilw(t (JUU) th~ roc&xia1. t~h1n with tlul charaeb~rist:K1l H~:lful(l m l<lA,. I:.J. Sinetl tb! ,t!U<:l!:ifil enh!e pto!:t-'eik< 
in tw~ diNl¢ticM from tl)~~ 1/u\U;, th;;:cnfi'ent inro the MAU is -!Wntirmlly tw:We the Ctl.!'.l'(:<n;t nuw.aun>A:i nn fr.a} 
oo.~~d cable. 

1.'he out))ut :i{gnal ora MA U .n:~l?.(Jtlng th:'rs <ip(-lCtfu:aii<m shtd1£Xhibit (!dgeji.Ux1r of no more th<u'-' ~lS. ns into 
a 25 ~ ± 1% resis{ol: su~t.itrrlerl fhr th~~ co:rat«.'tion in thH coaxial oah1e when Hl~ DO dreclt Into tJ..e 'MAU 
i1l drivan with pt<tm:do-randtlm M'anchlilstef ~ncodcd. binary· dat.'( from a da~ goo¢t'at;()t th<it. tni:hibit.t~ no 
n1m.<0 tban. 0',5 nlli oi;' edge jit«.<r Uti. hWf bit eel~ of ~~etly 1!.& tl'n whq;::e l)u{;pl~t moot$ thti !ipcd~ti9l'l'$ fJf 
'l .4,1.1- through; 'l'A.Lf.L Th~ aOOV(~ s~t~i~1eii ~ltuJm.<:t•int;,&ball nuti:nb:udn~ m!tt~ i\l:mn .2 m;.of'~ge Jl.tter tnt<~ 
~~~ . . 

"fhe 1\.iAtJ .s:hallmlt tramunit a ue'[9ttive going edg(: after w~.naH~n M t~ CD output thi.f:a atxentn ~ oofcre 
th€1 ft"tBt \"n.Hd adgi' of'th{l t<i.'Jtt. fi::i}~mt, 

l().4.1..S CtJllimotl :u~teut 'l'hre.ahui.d& For reooive rtwd~J tolli~ti<lti dei~tkttt H)(~ 'M:A:U shall ~~~ itt; 
mlUiUI)n U\•b:tctl<l'n t:h.rff,hul.d ·3~ {:n, th~ rant"" - MOi,. mV and .... t&B-;1. m V. Th~;e;e littdt-. Uik~ a~«.>unt nf up ~l 
$% (XIII.hli<Jl.t d~tert. iilwr irttpu1w ~~pO'tls.;,, l.f a. ~!!pe~~ m~ im1~la;nvnt4ti.<:m ha& a high(lr valul:! <~f Lnwuloo 
«>.><pt.m.r.w-1 ·&e mw-t:r threshold Hmit nf ·-141M m'V is ii!t'{~1i~ to ~- r~;rplaood by !BOO'mV x [1 + hapui~ 
NlSfXH1 &e], 

Ut.>¢atve mode wllisitJl\ detiilcti~ i.fi{}ieates that a EH:Inttansmitl!n.g 1\:L\U has· l~€ eal)ahility to d(ltet,>t !!olli~ 
sim:1E when two or nwre MAU~ am i:nmiiimlJ.ting ;,]multan:mr:;aly .. 

MAUe in¢.1'uded with r<~peater. >~ot.s are 1:'.'-'<{Hi-:red U> imphmt-ent t'0¢t-'i¥e mude ool.l.i:£;:hm d!~tt>ction. 

Wh6n moc~w: mode w1heio.n d:ett:d;l.nn ts not irrrplmnM'k~. th<) ·u-pJ_:u:rt !imit.m -lft5] mV .rrmy b~ mlax~ 
to·~-l'i82 mV, 

NtN"£: 'fire'"~""''*- t;h...,,,b<\ld 'ii!'tlh:. IU:<l mt>M\~tod l\t , .h{' <'i>~l:d ni\.hl!a, w.P.!<>.r ""''ndlld<:~~ with.re~~,ci. b tire tihidd nt th!!! MA \J {;<illt1~ 
W,r, 'l'!:v.~ MAU ~l:f'.J'.(<.:n,nllilt .takt ink! uwuntt'i:ttuf~ <;fti:l"~"'' h ,w .. ft'l!\41.-'«l~)' rt<;i~>! ((~,. B>rill'tip!<l, 50 &t, &tilh), ~ml .!i. ME11 riV!1k '~~~ 
the ·Ht~.r t~lJ~tHxt iu .de!;(~'tr~icing. t.h? ~~o.t.r.l ~xi!D'!"::t~l rt.~ro~~b.t1:l,d -~Alnt'}. r~~1 i~ U;~!~~-

101.4$.1 E.lee~clcal !,solation. 'The MAU .mu::.-i p:wvide isalatiun 1)($W.IJ,(m, lhe DT:.!ii P'ny;;ti~.!c!l IAJy(')t dr-
1:\Ui~ .~nd. f:hH coaxial t..nu:tk cable, 'f'hJl isohlf:i(£,'1 irrqmdance n~0_ilSV:.w~d ootw~ arty Clmdu,<:ro:r In the JYrE 
1-'hy~ie:al t..:"'Y{tr ci.rcu.ib:y and ~Jither thf! crmim: oonduc:Un< m: ifutdd of tbe ~X'itil eahle e!h.all oo gnttd~r H1zl.n 
2-fifl ktl tll; 50 Hz, 00 H~ .. In tldd:lii!.?n, the ii'(irn.ti<fn ltnpOOtlll.t.~ 1:-mtwet~n fu.e l.Yl'E gt>Ot.a>d <tnt! t'%l(~ cM~Ui1 
¢able shield sbaU be h~ tht.tn 15 &lbetwerm ~ MHJ> and 30 Ml.U. .. The isulati:(tr! m~ pro"Vi.tied ~h:aJI with~ 
l;tand 500 V !H',. ttnidhr iln~~ m!nuu!. 

. 10.4JU! l~w~w (l'uniro!.m,ptton, Thtt cu~t ~rawn by lh" 1¥fAD ~11 not exceed !Iii A if ~\v~t b_}• 
t,li*> AUI sou~. The Ilt1AU rihaU oo f:S.pttb.l.-i of ;;;~.,_t:lng fwn1. ~lll ruinnis:tihic vottilge iir1u~s a~ F.!'lrppUed by 
the O'rli thr{)ug;h the ~-;~ish'lnee »ft~llp'0rntillhitueAUI tahl$s. T~ 'MAD' ~~n Mt di$11t:pi; th(~ tmXL'4:t.omcinl 
r:m:9J.I1tn £ihu:nld fi:~..e IYJ$ powm: so>ltc& faH 'Wlww tnt~ rufulmu~ ~pe:ta.ti()t.u~l. l~V'.Cf ~mder alm.m:n:ml MAU 
loo.d ~t)nruttu~~.a-

~~ M;A.JJ ~ll h(;; lab~t"td ~Wi.~H~·naHy lp 'hloo.ti:fy-th~ n~ti:n>urn ..-~~1u,oc ~Jf C'~tt<mi' :reltuir~tl. by i::lto deviee-. 
This J'l\lqcin:•m~Jit o:nly npsjlfc» u1 MAlT;:; t:1mt tu:v .e:td"-'rna1 to .DTE~. 

1~4.$.3 BclmtriUty~ 'l'h~ MAlJ .sh·all b~ ~gn.<!ld t.o J'l«Ni~ nu M'1'EF of: &t kazt 1 DO one h(luns. of cuo.N 
timW:Uz; operation without cr.m~ing C<>ll!muxucation fhdu:m arnt>ng nthm- 3tntitm;;; attach~ lxl tht> ~l net
WI:Wk mNliun1. Com:pon0nt taihl1't~g within the !\<!AU mecl:rottlCJJ &htJtdrl nut i.mpej~ th(~ Mimttu'fii~Rtkln 
inmmg: utl:mr M.AH£< l)t.l fut> <~uml-eahlt~. Cottneero:n; ~nil .oth£r ~~assivt~ (X)rnpo:nent.'l ¢wnpriain_g them<~ 
tif oonn.ecting 'the .MAU to the (1o..<tl{iaJ cable rrlmll he d!~>Jignec to mi:nhn~ the probability of ~~{a1 nci.Wt.J}."k 
f:dhu~. 

!t should b.l noted that a fault eund!±i<n* that eat1.ecn :t ~\U tQ draw in e.-x,:e$f\ af ~ mA fJ'Crn thf~ rAl~xtnl 
¢al,;1v tna,r caul>~ ecl!llmunkat>ion f4:i.htre mnung other &tiltion;:;, 
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l0.4.:J A-1AU-DTE Electrical Characteristics. If the AUf is cxposP.d, the electrical characteristlcs for 
the driver and rBeHiver components connected betwe<:n th<) DTE Physical l/..!yer cirenihy and thr iVti\U 
sha.ll be identical with those. as sp~ified in Section 7 of this standard. 

10.5 Characteristics of Coaxial Cable System. The trunk cable is of consuwt impedance, coaxial con
struction. It is terminated at each of the two ends hy a terminator (see 10.6.2), and provides the transmis
~ion path for eonneetion of ?¥1AU devices. Coaxial cable connectors are used to make the connection from 
the cable to the terminators and bctw~n cable sections, The cahle bas various dcctriea] and mechanical 
requirements that shall be met to ensure proper operation. 

10.5.1 Coa.-..ial Cable Electrical Parameters, The paramet<~rs specified in 10.5.1 are met by cable 
t:y-pes RG 58 A/U or RG 58 Cf[J_ 

10.5.1.1 Characteristic Impedance. The average characteristie cable impedall(~e shall be 50± 2 0.. 
Periodic variations in impedance along a single pi<)C(; of eable may be up to ±3 n sinusoidal, centered 
around the average value, with a period ofless than 2 m. 

10.5.1.2 Attenuation. The atte.nuation of a 185m (600ft) cabk segment shall l:lot excmod 8.5 dB mc;:J.~ 
sured at 10 1\fHz, or 6.0 dB measured at 5 MHz. 

10.5.1.::1 Velodty of Propagation. The minimum required velocit.y of propagation is 0.65 c. 

10.5.1.4 Edge Jitter; Entire Segment ;vithout DTEs Attached. A coaxial cable segment mN!ting 
this specification shall exhibited~ jitter of no more than 8.0 ns in either dirHction at the receiving end 
when 185 m (600 ft) of tho cable is terminated at both ends with torminators nH.leting the imp<"dance 
requirt~rnents of 10.6.2.1 and if:' driven at one end with pseudorandom Manchester encoded binary dab1 
from a data generator thai. exhibits no more than 1.0 ns of edge jitter ht e.ithnr dir>'.ction on half bit cells of 
exactly :l/2 BT aud whose output meets the sp(~citlcations of 10.4. 1.3, except, that the rise time of the signa1 
must be :30 ns + 0, - <! ns, and no offset component in the output currr.mt is required. This test shall ixl con
ducted in a noise-free environment. The <1bwe spt><::ined component is not to introduC(:• more than 7 ns of 
edge jitter into the system, 

10.5.1.5 'l'ransfer Impedance. Th(~ coaxial cah!e medium shall provide suftlcitmt shielding capability 
to minimize its susceptibility to extern.ul noise and a] so to minimize the generation of .interfenmce by the 
medi.um and relatt~d signals. \Vrulc Uw cable c<mstruction is not mandated, :it is ne<:::essary to indieate a 
measure Clf performance '"xpectcd from the cable component. A cable's EMC performance i.s determined, to 
a large extent, by the transfer impedance value of the cable. 

The transfer impedance of the cable. shall not exc-eed the values shown in Fig 10-6 as a function of fre
quency. 

10.5.L6 Cahle DC Loop Resistance. Tlw sum of the. cent.~r conductor resisbme<~ plus the shield 
resistanc(J measure-11 at 20 °C shall not exceed 50 mD/m. 

10.5.2 Coaxial Cable Physical Parameters 

10.5.2.1 Mechanical Requh·emt-nt.s. The cable used should be suitable for routing in various envi
ronuwnt.s, including but not limited to, dropped ceilings, raised floors, and cable troughs as well as 
throughout open flnor space. The jacket shall providt:' insulati.on between the cabl;,; sheath and any building 
struc.tm:al.mctal. Also, the cab.lc. shall be capable of accepting coaxiotl cable <'Amnecto.rs, described in 10.6. 
The cable shall eonforrn to th<! following requirements. 

10.6,2.1.1 General Construction 

\l) The ~:oaxial cable shall consist of a center conduetor, dielectric, shield system. and overalllnsuiatlng 
jacket. 

(2) The coaxial cable shall be suffici<mtly flexible tn support a ben.d radius of 5 em, 
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IBOitl';C Sllt:r,-~ : 1~~ 
AKi:!f'JI.B:R8 Uui SQ£;$, tilt\-~ !t~dlilii>1 

}.?! 

h(Jl.t\QIIc¥ "w: 

·.Fl.g:t~ 
.Muimurn Coa;daJ e~hle 'rt-a~ I~~~Ut~! 

H.M.2.1,2 Canter C1:1ndnctnr, The celtt.{)f 1:nnduewr f!n8H hf.'. st:nmde-d,. thmed mpper wiCh an ove'r-· 
&Udiam..ct.et•nf\.l,$.9 rum± 0.00 mm. 

1 0£'1.2.L$ !Heleet,r£6 1\'f~terial. 'l'hri -t!W:Jild:rk 'rn~lY lm i1t' any tnu\ prO:v.ifir~d t;hat ilia l!uuditi1;1.n.i;. l)i 

10.1LU.~ a:rtd H.UU.S tih~ mM~.lww!;y(tf', tt oohd di:ti!oot-Ti«, m pnlfert\1d. 

:t0.5.tUA 's:4t~ldmg Sylit!'im. Th~ s.'hialdfug kpzU.Jnt n~s.:r <\i:m:tain, huU1 braid Mtl :tbll t!lemelits ~u.ffl· 
eifmt to- m~--e1: th~>· h'il:H"~~r tmtxl&m<:e of l()J), L-5 and th~ l~M:C sp~.>dfi'W;~ti<mE; t)f 10$.2. 

7.'hG infl.ide dit~m.etur i:Ff.the shidiH~ i.i!.Y&Wm $\haH lx: 2.95 nu11 ± 0,15 tntt\', 

The ~'ltieldin{¥ t)y-Ntum shall b<~ gruutet th\!n ~1•Jt; ('£wet~gc. 'l'he lt#: !U tirt.ne:ti coPl-'Eir braid. f.s recom
:m!it1d«l.. t~ m~.th!l- cm:tl:.aCt t;t\'<i$\'t;an~ an,d !llliddlr.g req-ulf'(>)ments:. 

(lj Any ()J:ie of jtt>cvetid jll.t'ii:.et n'tA.t~itla shall b~ u~d pWVideci H1t; -s,POO.fi~r:tfu1tw nf 1V. 5.1 a:ttd HL5J& ~r¥ 
Ir:t<>t. 

'(2) .Eithe~ of hw jacket dim<m~ion~ lllA'Y h(j t.l:i>cd forth~ t'N1> broad el'!sae~ afmattlriaL<> JITiflri&lil the 
1jpHcii't~;,-,di~n ()f Ht5.2.Ll: are trul'lf,: 
(a) Po!J>\11 ny! i."blorid~~ {for €Xa:mpl¢.._l .. Vf::} (It' equivalent ha~i:hi; M an of4,9 mm ~l O:.R mm. 
(b) .ll'h)Qlt(1xHytn.t1r ?fert "lil!,:&tnl,ilc'* 'f'lEfJ, Il~C:"rll'Ei: ttr'~Xtlltvru$Jti haviixg· an OD of4.~ nun 'lt tl.?! muL 

1'he-eabhr 13-haH ntl~t ap~'\:i>¢Hh1('\ fhun:trmhiiity ani:! ~nt~ke <1!'H1:.'l"i~ f~1 wH(§\;. t;hfi lof'.4& Md na'Uorta1 t:~.Xl~m. fttJ 
th(>. in;;;tH1hx1 e.m1rnnment (iWtX l0,$"3), 

Diifet(mt type<~ t;f ~able secti.nt1s (ihr t!lQu:t~:p1.,, }ID1)'Viny1 ~blnn£io ~nd llut.~tn¢1' lU.dfktrid mf.IY bi: 
il:tl:irt4nm'd(~;:i. whit?; :tne€ti:r.!{ th~ se<:tiztning' ~uimme.nt:s (Jf 10//.2.). 
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JSOilEC 8802-:;1 · 10n 
,;:"~!;!/!!::!~~ 0~ •. 1 3;;2.3. lS?~~ &J.if.im1 

10.5.2.2 Jacket .Mat'king.lt is rec.-mlmP.nded that tho cable jacket oo mar-ked with :rmmufacturer and 
typo at a nominal frpquency of at least once por meter along the cable. 

lO.S.:l Total Segment DC Loop Resistance. The sum of the center conductor, connectors, and shield 
resistance shall not exc<~d 10 0 total per segml•nt. gach in-lint'.' connector pair or .M.AU shall contribute no 
moro than 10 mn. 

As a trunk coaxial cable segment consists of several cable sections, all connectors and internal resistance 
of the shield and cent<o.r coududor shall be included in the J,)\lp re.:i-stance rrwasnl·ement. 

10.6 Coaxial Trunk Cable Connectors. The trunk coaxJ.tJl medium requires termination and iii' parti· 
Lioned into sl!ction;;. Dcvives t-o he attached tt> the medium requ in~ a means of conn<>.ction to the medium. 
This mf:an.s i.~ provided by a BNC "T" adapter, as shown in Fig 10-7. 

SINGLE MOULDiNG 
SNAP CLOSt BODY 

FlYING COVER TO !NSUIJI. TE 
MALE ·'T" CONNECTOR WHEN 
V.1THDRAV.'N FROM DTE 

INSULATiNG COVER 

(Tutorial only and not part of the standard.) 

Fig 10-7 
Examples of Insulated Connector Cover 

The BNC c1mnect:ors shall be of the 50 n constant irnpedanee typ(~. High-qua.lity ve:rsi(lns of thes~ conn<JC· 
tors (p(~-r IEC 169-8 [41/ are rec.ommended in order to meet de loop n;sist.-.tnc+~ and reliability consid<;ratione. 
All of the coaxial connectors shall follow the requin•rMnts as defint-d in 10.6.3. 
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l~O'!.U·::C f!i'!C:l·S : l.S'.%:1 . 
ANSWSYJ» sv.! i'0£.3, 1S¥.iJ P .. 1iti'<Jn 

10.6.1 In .. l..:inel C~at :fl'1lrt:enfrion CortrM~etu~ AU ctJaXial ciblez sballlm ~nni:lm**ld with BNG plug 
~~1:~. A me{UlS <:hfill h~J prov~cled t<> ensure th~lt the IXrn.lletm sheti (which ~'f)nm;.cl;;; tu .tlw eshfu. 
sheilth) rlm)g :wt; t.n;i..ke oontact with any building mEttal (at grourtd rotent1nl} or otb.f-x un·!ntend.ed oonduc
tm·. 

A.'l. inflclating Hl+liO'Ve ur hMt glippOO, over.' Un~ t'Onnei:UW at'i~~>tallatfun til:lW is sui:f:abln. 
In-ltnt! ~al e~.umarons shaH. be made with BN{.J L'e(;f;-ptach.>rtu·t'el~ptailit~ eotlnt:dotil' jnined to(rether tu 

ftwm·!ln~ .. ~1.""•4-rl insttlttting sh-~W\. ar bnt~t shallallM} be. prt!Wde-d v.i:th en.c:h ha:rl:'t'1 .as!lemb1y. 

l(l.(l2.1 Con:xia1 c11hlo tt!'r'.tllina:4m/ a~ used h) ~de a te't'~ai'iott bn~danr:e fnr tlte eahle ~mn in 
value trY its. c!la:r:acteristic impedance, thew by minimizing mfiectionimm the ends &f tb(! cahi<~s. Thnuh1a,. 
tora illh.a:ll 'he package-d withlrt a Wlit~ 6t" :f(m:wle •:onn~r- 'rh~ ter:minnrlcrn impt\d!illee 1ihtiU be 50 u ±: 1% 
m:easu.red from 0-20 MHl!:, wHh tl:te:ma,gni:tud~ of tl~e ph rum a:nghl ii£-th~ hti.j)f3dm1te: not w ~ $". The 
1~({rminai:m' powt~l'· rntiog ~haJJ. Ofl O..f} 'W or gtMtkr. A ~ns ofinsuiat.i.® shall hn l!rovidtul v;.ith e.acli t¢J>rttiN 
ttaUw; 

1'0.6~3 ,M..\.lJ •. f.tl.CnaYial Cu.ble {';o.tu.t~Citfinn. A SNG 4...., {~lug, fl\ile.fliiicle, ~.UfJ} .t~~~p1~ tmlvides a 
meaoo of .~ltblihlnJ.~ s M~lJ ut thfl ~xinl mb1u. 'fu~ n:mnectiun ;::haH ri:()i; diEt.ur.b the b:~msmi~>&ton lifle· 
ch~l:tactt~rifitics rtf th<~ ~able !)lgilifu:.!l.ntly: it altall pte3ertt 1;1lnw :&h:unt c~p.&cltanc.e. and th~flire a negll:i.ri·· 
My sho-rt stub l~h. ".fbis.l.a· facititttwd by t!'m a-tAU hi$ing l{)eated al< .::lust\ tn lm eabl(l mn.Jmction. as pm;m> 
u~; ·the MAIJ and oonn«.iur are tW11llillly oonaid~ w hi'< nzre. assfomhly. U">ng tgru.ater than 4 em} 
(!On!t!'.ciiDns between the (~'trill! cahk and-the !nput ofthe MAU joopa:r.diz~,>; thllt ohjeeti:ve. 

Ove:n~l1 ey!St.etn performance fg dnp~mdMt Iarg~ly on the MAU·t(t.ooaxittt l:'r.bki <:Omteetinn baing t)f l~)W 
oount; Ctl~iWt<:e, 

~rhe du. of: the t.'Onnlt'A:t.ion ~hall t.ntliOt tJui dedrit.nhtlq_uirtmwnis wnmboo in Hht.U. and the reliabil
ity s~mifted in 10 .. 4.!1Lit 1'l'm us<t r.f B~C "1"" adap'Wr-s <tnd ~neetan; satL"-f.et~ ill~~ Nttfult<en:umt~<. 
F.igui"e H1N7$nws .a 'MAtMo-t:ow-eial cable attac.hment: 

AJH(l'AmE! lilhall he provl.dNl t.o ennu:t~ tb.af the IJ£ltl:ae1:tOr !Wii!!imh~· (that iv., BNC "'l"' phis mui~ r.m~~'t.i:\1'~} 
does n~tt m~tke c6n:~ ~ifu l1:n .. v buiMing rrtt~~lwolt Cat gn:~und pt.~Wl.tti~Jl) l)t ~rty <rthi;,r ·il!l.m~ndea e.;mdt.w
tirtK An !l\!,tulating wvmo sbtn:dd therefure oo app}ii$d rutm- oonnectfmL A ~a dMit~l Ul d(lpi~J~it in . 
. l\"lg l!J.·T. The in1wliltlng !Wver-shmtld havt' t~se eha."'a~&til:s: 

(1) .It s:'lti>uld *itt.artl against a~d(mtal grotutding ot the connector ilSi\l('.n:tb!y; 
(2} lt sh<tula ·a1lu\v e!t£1~ of stt.acbincl'lt and detachmeJtt of· an ·a.ffiW:tubh~ "'f"l· c01fu~r %4) tJm MAD with· 

f.)Ut m~.5~ID.itfl!:ini.i ~he Tl7-.m!tVa1 ot~tfun enhle ·conne'ct~ (t.h.at is.. s~nm:tt intli.rrity i.li ntaiutrti.n*ld\ 
(iJI It shou!d ~ ~l ~imp.!~ moulding th!tt attm:hru> firmly to a eonnectc>r &l!!Sa.nthly. 

ltl .. 7.1 'lnnsmi!Wi(ln Sy~t~tu :nt'lodel. (~&rtain pi~ttaJ !imit.~ havr: hem placad tm thH phyaical tl:ans
:trtlt;glon .syswm. 'li1l(l&t:~ revolve ~1~y around· mm~-um cablfi 'lengths (or WHl:ii.'imum. propttgat{()n tim &il), as 
t'h-ooe can nifed: crit.icat Hrne valillls tor 1:he CSMA.ICD acrnm; m.ethm:t Thooe maxima~ in t¢.rms O'fPJ,"'pitgr>· 
ti(m t:ffil>e~.; W~ denVed ft'{}Ul the phy$k;_'!J oonfiguratif)!l t!Wde1 de$C.ribed ll~d. 'fbi< tnaxilnUtU eotltigUt'A· 
ti!Hl ls .as :foU{)W~: 

(l:l A l;ntnk·~ial cnHe, t:ttrmina~, in its cl'rnt"a!!U•.ristie impt:>.drutet~ 11t •)ach end, e.~nst:itul:es a coaxial 
;f!~,g'moot. A w.ax:!Hl s~gnw.rtt m.n.y ®nhtin. •t m:aximnn'l. of 1M ro (f}OO ft} of ooaxial cable ~md n ml.u:i-· 
n:rum of 30 MAUs, The propagu:tioo v(l}ocity cl' tiw coaxlnJ cfililc it~ l!l.l'><lUnl.t'Ai ~~ b•~. O.f-,ti c min.ittt um {c 
""' 3 ~ loS m/ii). ThMn~txinm.m e.nd.t<~-!!.nd pr~)fr:<~titm delay fiJr a coaxial ;wgm:ent:is 950 nl,\. 

(2) 'R(lpeater ~t.~ nre tlilq;uirsd for &!WlU:!ttt in:te:r~(m.n~!.lmL R<,f*Hi.'t.er s.etll Ul1Clt!)Y 'MJ>\U pogitio.ni!( on 
ct)tndnl.fiitgments and co-unt t<iwatd the trnlxiluum-tmmbor of MAD's on a cooxial eegmUJtt, ~1.w.:r 
S:~ttg ma:r be bcaW.d anywhere t<l'l a C()~lx£al iWpient:, 

(3> 'I'he maximum tranzrni!ision. path pt>irmfth~ti bl:~-oon tm;¥ tw,o M:At.Js ~ lim:it~d by the numt.'et l•t' 
~-peuter rets tMt ean be ·conu~d in senoo tlhttt iw., ibud. 'r'he :mllxi:mnm nu.mtle.:t of Mg:numt;;; C(m
n.-ocw.tl ht $~i~ :$ Um:tef'oro five (F'ig lONtl). w.hlch ~ball consist <lfh!J more th..'l,n thrN~ t$ppet:i eoa.W!l 
!!!egtir.<Ul't.s; the r<::maind~ shall be link. ~n:HJtti.. .. att d!'-Jhwdin.tULL 
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~~~ w.,s 
tt~m~ 'l~~tmt)n:P~tb 

~~-~w~~~~~~~~tw~•~,.ws·~.~~-1~~;ru.~tlJ:¢•~d 
~~~~ to,1;U:~ 

(4) ~~m~ ~ ~ ~-~ ~n,im~)!ld~ ~k ~ ~®-~~ :in 
~~ ~~r. ~~lbtlat®WtM by·w~~.~~'*~~ d~is 
~~~ d~lMF ~ tbart ($'J Iii~$\ tim nm:cintum ~ thim ~~ 1i.m
m4 ~·~tlM~ ~ tC:~~~~#iH~~dl<'Wtmu'* ~~-~lit!6~ES 
~-ttl. 

t!ltprffltf lu,!J·, 1!l-ltl} un~\10· 11 show tmrumtitlltit1tt ~~~mm ~~fva.ri(ltm typtt$ artd m• to inlllt'fra~ t.."t<~ 
UtlQ'nliaey (l()t~ditittti!t tm tnJ~Uh)~i:lffi t,Wnht'a~ Alt~tO~tU t;!,'l too ii))tl>':ifi<'·atlnml tn tlUil l'lf!tltwn. 

\\1A110tli .. -:,. 

:tn."t~t ·~ ~m~'" ~ ~ :n1 t«<O ~) ~um :te;~~JWm:h!tl ~~t)~lent WID. he i11$@ 
~ 11 nlm!'bw.r d&·~~ .~s. fw b v~l$tU1i!t !lD ~Wi~~ a~li·stl::c~~~ 1.11' d t~ t.m $~ 0,. ·ll<W.oe-
~b:le W~lD'f$:00 :Wil.et:!itm Q.f 4* ~~tt ft'OO!t tim nlfmt~ ~W~ txa.'{} it~~t; ~htu ~~"!"fie 
MAU will aU oo this ~f1ect,4}n b;; th#: ~~itian nfi~ n~t\tlnu hd~q b~tM.'l®, 

fh# iltW:~tmu1~o.t~: !">f~his: ref.i~Qt't #&!l ha mftttmt'~~d hy ey~,l'\ling a miv:ittnl'm dt~tnJroo hetwoon M'AU:;, 
~d twtwl!itin ctihl(l aecti!:ina). Jn. oi'dm<in maitii;ain. m~OOP. 11t an am~ptAhle 1u'llttl, w mi.nlmu.m l!!'XiJ4t.."t 
~~£-nn~$11 h<W~J}m. 

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



Page 178

' ' 
? 

i ; 
·-... ~ .. .;.-.... .w'f'41r•"'--· 

FtglO'wlO 

li l1J 
·rlte Minimum Syetem Otmltiiw.<tttfon R~quking fl R.epootut W 

~ 
• n · 

~l(l..U 
An ltu.anplo fff A~~ ~~~tM Systum 

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



Page 179

lSOtlr~{! ~~tll!,~ : t9\~1 
A.t<;S!.J1. EEE St11 ii!Jl': :~, :11)\lS &di1it>!> 

1Q,7,~.2 MAO I)l.ac.emt>:nt. MAU t:Oln}l(Jnt>Jlts a.n.d th~ir ~~ocift~d oon.r.ectionr: tc t'l!~ cable c<m~~: siu· 
n<•J refl.t.~tions due to tlieir nonulftni.~ bridging iruped.iln~. \\:1ri1~ tills itnili'd::mee t.nll<'t: b.- irr.pletn(:nt.ed as 
!!!pecifiHd. in 11.i.6, the p1dce.nwnt uf MAlis alooC{ t}-u; «>•ooal l:<tble rnn~t a.li:'o bs controll~;;d \<:> enii>uro thtlt 
·roflt.'<'ti9ns fr()tn t.he MAl' d<> not lit('Ulfinhlte f;o a (lig:n.ifttant de~ .. ~-

Cctf\Xial cable sectiolll1 as SJiecmed in 10. 7.2. 1 3iH\lJ be Utied to t'lll'! !teet MAO.s. Thii! guarantees a mini-· 
mum f>]XlCir!S(l'!et;wt.~n M.i\Ui5- -of 0 {} m . 

'.l'ho tc~ta 1 num lre!' of iv1AU$ on 4 c~,ble "·~~mt ~all Mt e-,.:~ .SO. 

10.7 .2.<} Trunk eable Sy:etettt E.!:t.t'thing. The $hield <.Xn\liu~v1M I)( each .:;oaxisi q;'l)l~ :<"gm.ent may 
:n-mke eled:rit:ul c!mtr.o.c.t with an ~tr~Uvt' ear-th r<»fm·(mce13 nt Mt~ point >utd ;;hall !H>t me,k(l (~~J~l ~41'1.· 
tact with el\rl;h ds~whert~ <nt t;m)h Q!*)'('tll llS 'bu.il<hnt~ ~trlli:'luml mettJ1 du~:(:J.nr,, p!u.m.h.ing- flXhtn;, ~r nUu~ 
l,l.Ylint~f\d~d condttdm:·. [mHJ.l<\t&rn should bu \lMxl ta c!'rfer tmy c-o-<ucial cp:tn;l:tl~~u:s Unfi!l tojoin ~::n.ht€ llt'<lhori!\ 
.n.l'ld t.?r:min..'\Wi'g, t·o <;>:1»\~l:'<l' thni: th.i~ !>eQ)i.l'i~m~mt. i~ •n<~t. A nlQel"u ur llol)t ~~t~~dhrd ai; it~stall£\ti~r. Htne i.6 
iw{'(,'[>t(tble. (S(l~ l0.6.3.) 

l.0.~~2A Stati~ lll(lcbarge Ptttl:t. A $C.atic. di~Jw.rt,~ Jl<'lth ti'lm.ll bt~ pr(>'Y~dt:ld , 1:11.> shie1d of t,'he trunk 
coRxio.l cab!P. i.s required to be o:umected ·to e.H:h. D'.l'F.! eat'th (within 1iliw IJ.l'E} via .a 1 M!:'Z, 0.2(; W l'tl{)i..~tl)l' 
that ho.~ a 'io}to.g" raHng ol at. Ji>Rli\t 7~0 V <k 

10.7 .2.5 lnat.allat.ioo Environment,. Thit< t;~ificatiM i~; intt>:l<led f()l' tl<ltW~)!'ki; i:r. use withlt't ~ !'lingle 
buildtng n.nd wH.hi.u 31l !l!'llli >*ltvoo by a ~>fnglc l.'JW·Vvltage pnw.~r dit;tributl~)U gy~t~m. <\ppliclltlOllf> rt'(Julf· 
iug ·htwrpl;mt t<:mn~1:iom; '-i~l e.~tm:'na.l (qutdoum} m~ns m.li.y n.>quin; ~p~cia! <:~>n.<>t~~atio:r..s. R<;peu.um:s 
and n.om:.:tndlK:t.i.>:~g fRL rofil¥v1}Qnt;;; .IJl(\Y provide the mear.3 w 3<(t~fy thi>ae i"ol.atl<'n requh"ement.s, 

'NO'l'T~: 'l'h(' ~1tder: L<; 'ld\"iscd ii-.:.;l d~~"...*J ..U..auld n~ bt CI-'<.'T.i!Co..t at. «lgnlrit~.tmy <]lff'C'..Nlt:.t fr:i.ll'.t; p.l'.Al~! ;a!.,;. '111<' l~~ASEl t.II(!!'IOOI.!.I>ll 
1\Y,..,tl\rn tt"...UY UM. bo "'ilfllliil~ <Jfilo·::~li'?-~ uxt·~~iY~ t:4Jt'il; r.ur;"\roilt., 

lO.Q.'l SY.fdy Requil'(!!n~nts. Th~ lie<'it,:n<Jt shouM «mSI\lt: r<>levnnt kx-r.U and i:w.t.iMW t;af{'j:y ~gul!l·· 
tton(• to -aH~l,t~! ~mpli~nre with th<.1 litppmpr.iate i.<hm<lardJ.< (fcrr uxumplH, &•e AppHlriix A for l:t:·)f<¥(\)llCt> 
mnhrr.-ii.1.li. 

10.8;.l.lln~t3lbltio'us. Ii tl-.l.e h·unk eoaxi6l.l cnhle h t<J b~' ,in;~;t:allHd .i.n do!>;~ prc.-oq1nity b (~~'<:l:ri<l» 1 J'IOMl< 
t:ab1es, rJHm. in~t{l U(\ti~n p:n\ctiW ~~<'i'(lrding to h~C<ll lUl~l m~tiona1 code i>hil1l 00 fullt)wM (<'!'.1e .r\Jun~;r for 
re.:>ou:r<le rnattui}i.ll, 

UUU.2 Eru-tbull,{. WhH're Nl.rthing is ma."lcbt.ed by lueatly <rr lla.t~nal.ly pt'(•!;c:r!twd ~XJdH~ of practk~H, 
tht~ shield <Jfthe trilnk ro~l{ial ('ilbLe j:(hf\JJlx: o'fti:rhvdy l.'arl:hed <.~t onb one poii1i: ahmg tht~ kt~J..-tlt o.ftbe 
rahle, [~flC<;tiv~ly ~a.rthed m!E'lan..." pe:rnu1nently ~onn~cted w earth thl"'uglt Ut:l earth torinect~lln uf ;;utfi,.. 
c:i~ntly l()W impt.'\'lan<;e and ha'l-ing- uu'f:Iki.er.t amptl.l:i.ty to pr~w:~n1; trl<! building up IYf \'Qlt.ages t.hfl.t muy 
·r.ecmlt in undue h.'\t>lrd ~(l wruwctod oquipnlent or to pel'S<)ns, 

10..8.2.1 &lat.:oeptibilit-y Lev~!B. Sou!ces of iniP.l.'f<m:net~ from thtJ ~vitonrn~nt indndl.' e!l.'ctronwg
netic 6.~'1d.s, (lltlctrosf.>ltlc di.'!t.::.iiarge, tronsit>.nt vol b\ges bl.'twet.>n Hartll wm~tions, <?f:c, 

51-lv~r<ll.S<ro:rce$ ~fin.tilrtilnmce wlll <Xmt-ribute ~~wlt~e buildup betwc~ the C<);:~xil.;.1 ~abl() and tb~ t»arth. 
1:onnect:i.cm of» D'l'E. 

'l'ha ph ymca! charuw] ha:rdwa.re ilh~ m~-ej; it~> ~J)ecific.c~tlon.s wh<m opt'J:a.tiug iu eithf';r. t}f lht: f~lla>wing 
wnditiQJ')~}: 

UJ AmbiHnt plrme wave .fi.eid o£1 V/m irom 10 li:Hz: th!"'ugh 1 G:Hz. 

1.81. 
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(~; .lftw~rmM~~ v~ 4fltti0 V l*k t~ M1h mw w~WB with a OO!l~~ ~~~ptitd 
~W\'e tm~ mhi~ slti4ld md the 1Yr~ gruund ~ 

.1\tAUti ~ ~ :~~t:wM~ au~ FJWidl.' 4--uaUI W! ~ua.d ~m t~l ~- mtl!fid to ~ 
groud ~ $'1JtWy 'tM tte~ mc~u~ 

t0.6~t "&tttbW.on ~~lB. Tho pl-~ical MAO and tl1mk ~.e *~ ~hall oom~ lrith t~ ~tnd 
~ta~ ~ttowr (wee.t\tt~ fm" te~ ru:r.terl~), 

10.&3l~t~U.la.tuey lf<\iluiWJJltltlis. t'h0 MAU Md medium t<ho11ld <:oOO.dur U1C 43& in nddititm to l~aJ 
and ~al ~lat;i(Jn.a. See ref~~neua (tl}And [At2l, 
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CSM.NaD 

11.1 Seop~ 

. . . l!SOIJEC ~®2-5 : 1 ~tl3 
A.'-i.SiffHEE St:tl 802.$, l~~ £ditii>D 

U. Broadb~d Medium Attachment ·unit and Broadband 
Medium Specifications, 'l'ype 10BR0~6 

U.l.l Ov0rview. This! a~ti~m defines the tu.ncl;i<J.nal, nleotrico.l, a.nd me.cnal\i.t.al t:ih«n~ci;emna> of tba 
lll'na:dl>attd Medium Aftacihmetl.t tJnit (MAU) and. tlle Rpacinc Bint~l~ anti dual··t:}lhle hl-oadhar.d media liJr: 
nsl't with local ~ n4\twr>rb, 'r.:tw h~doocl f~ut:nc;:v tnt.nfl1ntot ft:~t ~nglc-c!ibh~ ~~64oond ~~t0tn6 i:J a~<! 
d~fint>;(L Th!l relations.hip ~r drit apcclfieatJon to aU Qf tllQ Hi~Bli~ I.or.at ruea Network standar&.a {!Ji}'&E 80Z) 
is li!hOW'fi in Fig 11-L R-<~pe<rW..rs as delm(·ld in S<~cHmt g [tm not rt"lt~vant mr lOBHOAD3i>~ 

HIGHE-R LAYERS 

I 
Ll..C 

LOGiCAL LiNK CONiR.OL 
I 

I 
I 

MAC 
MEDIA A<.'CESS CONTROl 

Nlii.TWCf!!( 

I 
I r 

I 
I 

r 
I I 

I 
I 

Pi·!¥$!CAl. 

Figll-1 
Phyaieal Layer Ps:rtltioningt Relatiommip to &be ISO~ Sy.tems lnter~onoectlon 

(OS.l) .R&t~rt>.tace Model 

Tl10 pllTJIOSn of tit~ MAU i$ to provide a meana of aU;a.cbing deviee.s to a broadb&hd local netw~k 
m<..>dium. 'I'he medium eotnprise& C.~'l'V~typ.e cabl~, t.."\J)~. <:on~r$, and amplifiem. A<:omcla1 b-roadband 
gyst~ permits t:he G.!m~ment of different frequenc-y hands to multiple. applicat<ion.;;. F'm- e¥ampkr-_, a; hand 
in the apeclrum can he u.tilli;cd hy 1!1cal1U'oo m~twork11 whiltl l)th<~l' bru1ds nro tmed by pointrto--pomt or mul-
tldr<lp links, tek~ision. or .:mditJ ~gr:uil.s, · 

The ph}'flicru tap is a passive directional device Sl.tdt1;hat the MAU transmimon is directed tawnrd the 
beaden4 l<!cati<m (reve-r,oo tiirect:ion). On a. singlt'>-<:atde system the trangmisst~m from. f.h(} MAU 1a at a ear
rie,r frequent::.}<' f.L A f:rcque:ncy frarmlut~Jr (a~ renmdulator) lorn:ten at the hesdend up..oon.verts til a <:arrier 
frequen-t-'Y -£2, which itt ~t in tl'l.a fi:itwarti direction tu th~ tap15 (ftt()(tivnr inputs), (J:n .a (iual·-cahie i'!)"-'tem 
the tt~nm:it <t;nd ret't',iV~ camtw ~1~encie$ ate idt?--.f)tie:al (both. fl) and tl:w MAU L~nned:e to the atl\dium 
vm t'\1."0 ta,pa, (JJlC Oll t.b~ r'ccd.~ Cl:l.blc nftd tiJH ot:b<~r !:til 1;bH t:mn.<>mit cahf:e. 'J'.b.e tr}lll!!.tnl.i- ami ((.;(~JtV<l <:o'ble!!l 
u.re mli.Ui.ectod to each othm· at rh!-i hem-lend locatt.an' Figure 11·2 lihuws hl-oadband slngte- iind duat•crtble 
s~t:em~. 
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100/[E:G !1tilJ:J.~I : .Hl9S 
ANSL'lF£.E Std !l{(l..3, 1!19~ ~;&:;tk:;. 

SiNGlE~ABl.£ SYSTEM 
I 

I 
•t'"' f~ I 

I 
•..... .I 

.1• _}_,.r·-···-····-·······- ···-······-·······1 
~-9 ..,,till!)? 

I I I 

-..., 
I 

r-=:t : __ J 

~-=c=J 

~·········--···-:] 
~~ ~!Jte r. 

:=~:~~ 

·-···-·····-·······'·--

Figll-.2 
Br(~tldluuul C:uble Syste111S 

1'h•~ b.t<(nllib}lnd MAlJ <tpcrak6 by ac(!Cpting data from Uw atta~h~;d D~t~ Terminati.on.Equipment: (D11.'_;) 
and transmitting "- modulated radio fh.>queney (RF) ri~ta sign.o.l L~. a. data. hand .~.n thr: broadband t:.w..xial 
csbl~ !!yeU>m. All MAUn ntwhed. to fr--P- c:ahle S)"iltem rec(!iV<~ and dP.ruodula.te this RP sign»l t\n~ J"COO"I.'('l" 

the IY.I'E! dat..'\. The broadband f'rlAU emu.laU)ii <~ bs!X<ib<md MAU HX.;,'t'}ptf<or delayootwGtm. tx-.a.nonni~i!)n nnd 
ro~::epnun., whki1 is ittn({~nt in the hri)MbQud cubk> aysl:em. 

A 1;ra.nBrnit;tittg MAli lo.gicany clmpan•-11 the 1)(-:gj:n.ning AJf tht> rec.eived dlita wii:h tbe datci. transtni:tt~1. 
Ao.y di-tThr•-n«! behvroen flH~·m; whit::h may bE: dua to Cl"J'()I.'.'\1 caui!e<l by e<;Jliding tral'1.'1.111is:-·i•ms, •)l' recep1;ion <if 
tln earli~).r t.rt"lnS~mi.:J$i.on from .anoth(-'J' l\1AU. ot a hit err<ir on th(>; chan.ncl, isid~f't.',d ~a; c<,Ilisi.l>n, 

Wfum }~ <:Olli~ion h f(tCi>&'nlZt.>rl, t..h.e MAU si:cps fxiU\!!miasi<iti. in th~ data ha:t\d and k!~4na \;raru..-n.its!ii•m of 
~m Rli' et>Jliliilm fmfh:oom.Mnt {G'E) $i~Ml ;-n i\ ~cpa·.r-At<~ CE b-;md aQi'I\C<:nt t.q th.OJ r.h¢ab~)M. 'lm (~'J? ~~n<':l i~ 
d<rt.edt~d. by ~1 :MAUs tm<i i:nfomL~ w.zt1 UH~t a C!>lliiiott "h.1:~.s oN~urn~d. All MAU~ ~:<ig:wl to their .ni;1;(t.chcd 
Med.lum Acce.a& fJontrolh:r$ (MA~) t:h,c pteat.~l)~ ~f t.h~ wl.liiJ~un. Th"<~ 1;nmw.mitti~1 MA(;;ll (htm bt~gitl ·t.h~' 
~Uiti$iori handling ;,ttn<~l.~!i!~ 

C<•ll~siiou en!'(1!'<'k)!'D.t.m.U$. tl<~¢t"'£M1'Y b:er-au!le Rl<' tiut<Jt !l.igmd~:~ 1i·orn diff-cJ'(:nt MAtJi! on.1lb.a immdhtuld e<~hle 
ti!ytl!tem !l1.il,Y ~ n•t:cived at din~r.mti·JlOWer levcls. D1.1ri~ v (;t>JHsil)n b¢tw~:.~ Rh' dat.:~ signal~ at di'fferell( 
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XSD!ffJ:f: 00011·S : · H!S3 
ANS:ml':El~ &td. B:lt,a, 1m;;; ~:t;itmn 

levt>l~, .tht~ ;!Vlh.t.J with t.h~ higl:mr t"kXJ<tived .p"M*!r A(::t~l :m4y !.'M~ ~.un;~tta~'s i.o. t?~~ detct~ld. th~f~11.rt:~uu. fi.roilf. 
\W<.~t, tJw MAt.J with thl.': hw111r RF si~,;rna'l wH1 <~~e a di:f'f>:>:rence [mtw:mm t.ramuuiht~ 11nd re:::d:vu<i (latl.t> tht,;;, 
MAtJ tl:'a~mtt(i th'e G.'r.". ~igtt.<tl to fo~e ~~<>gnhi<m <if fhi:c <~flHdon h}• all trl'.nl~mith:ng liAlJot 

A:f:roetu.u.ent. U'tlit mti\t'fatMl {At.JLL tnt~ .kJ.ct&l Jl~"{ nt>itwork', ths in.uxrfiWhl ~twe~m ful:i.' tt!t.~uu.m ai'tt~>t,h~ 
m!'Jlt urrit and the U'.t'Fi w#hin !l. rlnt.~ ~tutivn< Nqtt: tirnt ~h\h~l!l ~~r:r.tM o.r~eode~ &4$ttih an:d. rn~i!v:id~hl fru
dnplflx Qr."ia h<i.m~tniMio::1. 

l:l)Jt~~ Phtlse Shift; Kl'>'yin(t (lllmtey ljs:R or RT~Ii/. A form of :rrnx:l.d~rl:iort in which hi:n$,ty da·ta .~~ 
t.rii.niJlttitted .hy dw.nginl.~ J:h<l ctl:rt·it'>r pl1;w~ h)" lSH dq,l_p"i!~, 

Brdndh~;u:td l'..A.N. A l.«Jtd Area N()~vvrl. i.n wh¥dt infl)Tllict~(tm il!l i'£f'l.n~nitood. l)n m:odttlat'l(f(i ~titTi(lfS, 
}ll1~>wing cm;;;z:isttm~~ uf rnu:Itipk aim·llltffitQOU$ Mtvi~}t~'* r:m i:t si::~gl~ :P{'.ysi(:::ll mf),(liu.tH by fi'l::<:ru~m:y dtvie>fun 
multipk>xing .. 

(j,A:l"V-,Type imt.adhanu. l\'Iedhim, A hl:'lm.dbaud t:_r~t~m oom~n1&i:ng ti.m,~ia! ~hk~ti. "'~Pi~, aplitkn:>, Rmpll.fi
~Jts, Hncl C<lfimJctmt'> t.i;l.(J f.'l~~me a., th~ t.J~1:id in Gvmmun'ty Ant~nna.T£\kJV:i~i® {CAWitJr t~u.ht(; tele'Viiion 
inl!ttiHat:iurlli-.. 

(~aJlxial c~lhl<t. A t'No <:tnduct<n·, i:oncetttrht ttent:tlr ttlndw::w· ~;\!'l.ll Eh!*'Jd}, MM~nt i:t!iJ!k'datrC~l t.r~mam~ .. 
8ion ·lint§~ 

dllmV:. DeeitM.J& tt~!en!.t'J;t'<ill to Ul' xnV lH~ 1fl t'~, used to d~~f1.ne ai,gnt>lievets in CATV·type hro;ui.hand 
llsmt~:m5. 

Drnp Cable. 'l'h€ >nnall dfimtcwr fltwftil.e <'Mlxial ~~ilia of 'th.a hroadlmnd :medium fu}lt oomt~:t,g i':n a 
M:rodlitm A~t.:<1'4-..~ Unit (MAtlj, 8eAo '.hunk 'C~Me. 

Grou.J1 Deluy. Thl;l :rti!:(, <tf dtr~tlg'll <~f fut-<11 p)'Ul~~~ :i;hift, wtth l'~t->Pt.>Ct. t~ $r~utmey, thtm.tgh a.~mli,)'Mcnt or 
r.<yiOW!lL <trm.m d{~!;:oy V(·H'iation i,; tb-0 max-imum dit'fl.i1't~nci:'in. gr~,m.P ~J.n)'~avet a Mnu of' fi<eq\-Hntd6i<>. 

He~e.t\il. '.l'h~ IM.Utll:H1 ht a bt'tladba.nd S,Vti!'.m:n fh~lt c.erva< r.l.S tlu~ ~AA fur th\.\ man~hirqr ~;rM c.;,mwJgfng 
the phymcal f(i.!!dtmn; the po:int. t(l Wnkh rtll JnJmuncl sl~u!tW ~lll:VUfg() an.0 {he point fr(nn Wmt".h (dl .::mt 
b<mnd 'fi{g:n!i.hJ om~•~ate, 

J;rgh1ler.A C~md;itiuu whurcirt 4 iitAti!itt tran;;Jruit.e for~ ~riM {if iitne 1ongt;r tl>ttn the .mmmwm. P<~rn:lis~hiiJ 
yRc-ket.l~ngth; usuaLly dne to a £'1.ttlt rnntHti.Qil. · 

Ptlsttt:mble. I·n thi& bnmd'ha:n.d Mtlillmu Attoehment: Unit ilped11ecl In thts Et0:tlott, the hit t¥4ttum uw<~>dod 
aftt~dh.e laat hH; ¢' th<! ·r.~tarne Gh.e<:k, ~t\l:,iw:~nca; the HrnadbMd :Em:l. .. trf. .. lxam~ 1'W1imi:tl:~t: (BF.XH'.UI. 

lOOturu Loss, The rtrtio in t:ktdb~~li>. ofthe ~w<1t ntii..ed£ul from tt pttrl t<l O~l_i.p&,N~o·r. irtcidmit i'€> th~l 'ptwt', -t'iil 
irtdicatot trf irt}~d,anr.>e XIHI.tchh1g i.it a btoivlbalHi ;S,Ys",em, 

Sood. 1'hc f.W0nt,y.-,thN~ (2:-!) mts :r.(!l$ldh:.l~r in i:Jw ·~~un'W~il' shift register prior tp tn(l tJn):tlS:tnia<?itin -~lf a 
v»~k~t. 

S~"!:l'!-Wm. .l'ti~k. ,A l~ap'..i1k t~X}}'f{\£tent!l.tion aftb.e ~~rttoo pqwt;t d1sirikrut{oi1 ~a !\Jns:t.iM ;;;ffN,..~ueney 
f~r ~ tl:lmhilawd b,-,mami.<rirhn, 
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f$01Jtl~C 8002-3 : 19Sa 
ANSlll&r:.e St.t aoo.s.:t~~ &:tiP-or> 

Tr~n•ttqu. Iu il sfugl~tnbl\' ey.stern, th<:~ prootl53 by wluch inooming tran:mill;lfia.TtS at OlUl nl'<tuen<.oy are 
co.nverted to at'lother fr~u~>ney fur outgoing transmi.'lsi<rn. The tran..<!l.ation takes phu:e ili the hea.dend. 

1'rl.lneatlon Los& ln a .rooduiated data. wavEfunn, the power diffnrence before and ~ftet imple.m.en.ting thu 
1lltering n.e<'.es!acy to corustrain its ap~G:ttum w a specified frequency band. 

11.1.3 MAU and Med.!um: Objecthres. '.l'his suh!t!aCtton statHs the broad ~~divHS and f~snmptions 
underlying t1w. ll'Pf)ciiimtionfl, defmt}d thmuglwut this 5edion of the stnndmt 

(l) Provide the phygical rneanw for oommunl~:lltiort am(lllg loesl n.etwork Data l.oink &:nt-ities using a 
brondbr.md <~~~·n:ial meiiimn. 

(2) f:Jrovide a bt:o&.dbanrl Medium Att.1Chn're:nt Unit (MAtT) that :is compahble a~ the Mtaclnntmt Unit; 
fntt't'fa.oo (A UJ.J ll-'ith f.Yl'li!!l uaOO. on a ~lland xuOO.iuru, 

{3) Provide s hron,l.bs....W. M:AlJ thut umul.utes the oo&41lmnd MAO es:cnpt ({}r the rugnru d.r-Jay from Clr-
euit DO w Oireuit DJ. 

(4) l'~d~ a hr.ladha-nd. ~1AU that dekcie oolllaioo~ within tho timing conatra1nts speci11ed in tite 
basebnn.d e&.<Je, 

(ti) Provide a hre>adooM :n.etwm di.artterer 1\l) Iesa •1mn 2800 m, 
{6) Provide a bl'Q(~l;.and ~ical La~ that t>JlSU.r(!ft tb.a.t no ?\tAU it! ~1U~ed t<l capt-.Jrc the mi'rlium 

during a collision d~e to Signal. level lWv$ltt~ ~thAt i!!, e~ures faimeM of K'le phyai~ layec), 
(7) Provide a broadband :MAU that detects eolli&icns i...'l hl>t:h re.ceive and traMmit modes. 
(8} Provide a broadband M:AU th.at r:ettuires a i;ranwnisaion bandwidth no wide>.r than 18 MHz. 
(9) Deline a phy&icul interfuoo that can he lmplm:nented ind.epend"'ntly among dif:ter~nt m.an.ufaetmers 

t>f hardware and 1ldlie'\-e tlte intendt'!d Jevel a:f oompstibllity when inmi~ru:JectOO in a comnto.n 
broruiba...'ld lo'-'a.l ar~ :netwnrk. 

(1(1) Provid~ a <:ommunicn.tian cb~ttllci capable of bigh bandwio.'th and lt~W hit errtiT l'lt.te J)l!l:tfurntar.ce, 
'I'he resultrutt mean hit fJrro'r rnte at the. phygical1ay(n-oo:tvilll! in.ted'~ should be 1~ than one purt 
in l~ (;m the om~ &f ct<e pru:t in. ros at the lirtk lev-el) in a Wot'8kase signui,-..t<Hlotile tatio of 26 dB. 

(11) P:rovidn 11 hroodl:umd m~um pb,ylrical .layer tl-~oat alh>Wi fo-r !mpltnnentation in both dmtl~ and sin. 
gla~able Sjl'$tems. 

(12) ?rovide fur fiMe ofinstru.iation and~-
(13) PrQvide a commun1cgf;i(fn tihnn:nt¥1 tha:t ooe:Jt;ist!i with atllfr~t dlMnels on Um ~lUlie phy&itru med:iun!, 

It is n<tt an t)hj~ctive l>'f thit> hrcad1»:i.n~t llr1A.U w allow itlt uM wit!t the basll.!band re1~ter defined in Sec
lion 9 o!'this standard. 

U.L4 Compatibility (' .. cmstderat.lon.s. All implemcntuti<>ns c.f the broadbaltd roaxiai ~Y'$tem &ball be 
compatible ~~t the Mediu1n. Dependent Interlace {MDl), This i!tatldard provid~ medium apedncation.s for 
tht~ int~et:tion. of all MAU devices. The medium itself, tht functional eapahiJiiy (If the MA U and the 
AU Int~ al'e d11:fulod txt provi~ the highest. possible level of oompatibility a.utong d~-i.reg dtmigxwd hy 
different manufaetut't'.r.&. Design~ ~ free t(J imple-meo.t cir(luitry within the .'(.fAU in an npplkation
dcpondent mo.nn.er provided the MDlnnd AU! apecificationtl ~ sati:efied. Suh;;ystems based on thi,s apeci
fleation may be im})lemented in several ~rent wa:.ys provided coD:~pa.tihility at; the mediu.m i.s main
tained. ft i!!! possihle1 fN' example, !.<1 design an jntu_grawd st.ntion where the MAU is !:'ontahwd V\-'ithin a 
phyedcal OTE s}'Hl:em Cl>mponent, tlwr~byeliminating fr1r:AU! ~hle, 

tUJS RelatlODAhl-p to PLS au.u!. At..t'J. The broadband MAU and ca.hle .sys~m speci:iie8tiorm am c.lnsely 
:rela.t.etl tu Srn:tion 7 (.Ph;y$k.al Signaling and At.-tachnumL Unit Inwmeti Sp«ifi~ttimls). The dtmign. of 1\ 

physi~al!lr1AU oourponent -requin~s: the w.e t>F b<J'th thi$ ~ti()l) and the PLS and AUl ~>~:i.tltali41lf'l in 9e(:
U..ort7, 

:tl.l.S Mod.e of Open!~tiun.ln :ita nM.m~)l mode ofQPet:»tioxl, tfie MAD fun<:tiQil$ <u> a. dlrer.t connection 
'betwoon 'th0 DT.E and t;h(1 broo.cl.ba:nd mad.ium, Data ·&mn the tY.Mti nrll t.ran,smit;i:~ ~mht ~;ht} bro*ldihand 
~ial l'IY$1-mn rmd. all .h1hand data oo the roaxial t.:ab'k ~YlSWnl i~ roeelv~d by the IYI.K 'I.'iti~ mode i.s th(} 
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J13tJf'.J:c s~,$ : ~.~ 
A'N:iillt.KS.E :SM SO&;;), l~ fuliti.oo 

mode <t>f ~!ttiMI fo.r the inttnde{l ro~sa~ tt•a..ific b~twoon s~ti¥Jn~. 00~1:' u(a'utinR modes, .!ill~ ne n 
.looi~haek ·m6tfv: ¢t -a m.®it~n- m-ud~, :may 0..1 pr<rvidt:ld hut a.oo m;t defined by this . .standarit 

lt~ ~fAlJ li\tn(.."(Ai:in.al Sp.~c-itl.¢4ti:na<i 

:n$.1 MAU ~cti~nal Requ!r~~11ts. '!'tie-MAU oom~onent 'P!P'IIitl¢8 the meaM uy w.!:d('-h slgm~lH wn 
the ph.ysienlly $t\pamte AUI rugnsi. -::i:r.enit<> tXI and from tlt<i ME l!iltt d!eir li,lfSUciuwa ifrwdayer rtl~i:iagM 
a:rn (:Qupioo to the. hroadlmud ~a~im !twd:ium. 'W: addtJvQ ~ b~ie 1>hj$ct1V<1, t'b<~ MA.U oomponent c-nn
tain~ t'h<l' fulli:ffi·ing~apt!:hilitiea tf:l hattdle.mt'S~g\1> flow !~t¥roen t.h~ .. DT:E and U:te: broodhand uH~dinni: 

1rnw;::mi t l~mctilnt. 'Tbe abili~;y to ttfti'tsrnit ~(mw. d~.t:ta Wt at~artllf Grigjootirt!; at ~ihtl :l~tll ITI'E in a 
balld~li,niferl. nwduhttt«l RF t:amm: furm., U> l)!lc <:tt' more N~ln<~,w DTF.s on the 3attm' it:etwork. 
Recei'/(t mction. The .ahutt.,y t4 rott.Uve ~ :mooula~ JtJ? data -sigmti in tht~ band of i:nten.>st::frmn tha 
b.rQadbsnit cooxial mt>dium .and der:nodtdare It ;moo n. serhd hit st:wam. 
eaUliirinn 'P~esoore ]\Jru~tinn. 'l'he< ahi!lty ro ~~d;. tire p.rt>s!m.oe uf twO ar !UU!:'(>; &tatitntw' 0011Ctlr:rent 

tt<msm!ssioos. 
Jabber Functlvtt. Th~ ability uf Ul~ l!ll\.U i~'S{llf 11} interrupt t.)e !;ran!;ltnit t'unctio,n nnd i:t.~.hihit 1111 

.sbnomuiHy lnng f}Utpnt m1ta 5tnmrn, · 

:n:~.U Tttutmnl,t Ft~tioo ~ui~t.>~~. The tran&mJt ftutct;!o.n shall indude th~J _fi)llow:ln& C[!pi!M 

biJf'tlM: 

(1} ~iv~ Mal~c.ltoow.r ~t!t'A:ied dat.({ $(tttt \iyihe looni IYTE m the ~ttaehw MAli on. Circtlit DO (t:rusM 
Iuit dati\ patt}, · 

\2) ~¢000 t'!le Manche£'t,fSt Mt'txll).(l' tlHtft ~h~ Oil C:!l"Cilit DO t.Q· p:r:o-chrcQ, NRZ {Non-Ri:t~Jtt, :to z~~:t(l) . 
:cia~ and a ~vered dock 2lg'I~lL 

(:i} Scnunble the NE:l daie: UBlr!g" 11 CC:lT'l' V.29,f;YJloe !l()n:unbl{fl" with seed dmngtld 1m ~'lJW.h t:ransn~itted. 
pad:sJ~;. 

(4.} 'II:a.:nlifot'm the in-c<>1,t1.!ng hits (prio.l!' t<J m<ld:u.l!.tti'on) ·tu :p;tovid~ an unscramhJ(fll eJiematiltg t'!iJ'o-<Ht~ 
·pa:'tt\{.m ten:n.ir.H1Wd by an lJnsc:tami:ltei Mq,d~) l:loH:mitcf (l.J1ttn); $el'(!m~l~; the rewrinder t:ltthe 
inoort1ing pnmmhts, 8~m.rl.l+'rame Di:limi:~r (.S £''1)}, Mtd dat.aJta.me,.&..tJd .a~pend wn U:nsctamhbl.~lM
'hwnhliJ (9~~\umd .End ~f Ftarm~ l)0Jimi~Jlr rn:~&OFDJ). 

U5) Dfff'ttmntiarty encQde tJ-m. paekct. ge.n~md ah'Ove, 
tGl l~uoo ~· haneilhtttted; do-ubla$id•ilih:nd surrp~-.;:wif eam"".r) himlT.Y l~K:moiht1att!d RI;' ~igna.l ~!;Jt't-"

s.enti.llg' th*l>ah<lve ~~nerattd difft-.tenU.ally enrod(0 pa(tket. 
{7J lJ:rive tlt6 coaxirtl ritbt.e w.tth the mod:tth~i~.ul f{]' sig;rmt 

?igu~(! 11-3 ftut~Hoilallv n>j:tt'Ul%lnts t-1~ t:!Jopabi!iti~, Th.a ntdet of cit~ ful'll:tJ{)ttal bloCks may he atwrod 
pJ:ovfik>id that the re;W,t L'l the ~Jam~. 

AUJ 

~"ig:ll-3 
Tl•tul.•rndt Function Reqtrtr0til~U 
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l'OOrfEO ~n2.:.h nm:l 
l~..:~Bt.li~~~~ SttJ ~J.}?-.2-\· 1.~ 1t.Qtt f<$Rl 

(!.) liet«~\~l tlt& diff~n::ntiiill_;; m~aldad bhw.ey PSK nwduwmd RF gignllJ frm:n the bmMbll.m:l 11nm~,ial 
med:tum, 

(2} :H~M1dvt~ tfw data band· Rl<' StfflW.h~ and l"<!jeet .<dgn;ils ln hmciE nther thm'\ t'hi'i data burtd ~fjocfion nf 
si~11als in the ad)!ie<m.t eoHisio:n ~nfor{:~m~Jnt band. h' OJttltman. 

G~) I1etUJYdul!;it~r· t~nEi diff(rt(tt~tilllly· d~$ the iliwmit%' 1\P dtlb:i. sigrwJ from the ~mt"J<id. rnl31 ittm t<t pm-
vi(t{·: n. ~ecive hit $tr<:a.n:t th:at ~:<;.piest.•nt-4 t~e S{:tat·f!hled bit Atee.am &t U:* trM'l.Smittm:o 

{.1; D<~HCrtlmhie the ·~e<!eiv.(; hit .,l;r(>anl Ucsing a oolli·i>y<tcil:ronhing dr~u.tthlio:r. 
(5} Mam~hester en{;Qde ~dt2ls~!uo.hl<;:i hit gt;ream. 
(Y:$) Si1Jtd t.o t~ .U"f:f~, tt!:lmgCtn:trit D! {:r~l.ve !lata pair}, an iNlditi(ln.a1, l<li:>lJ1y~ge:nuated, M:r.~.ncihesb:<r 

nnt;.mf<J<l pruamb.Je ~~;unl tQ tkm null:ttu;lr (li'JJ«':l\mlJlH hit$ kmt in t.,l;w ro<:<"hio d!.i.ta path {plu$ ar min"U-'l< 
im0: bit},, fuJlO¥t~d, by tb•1 ~f:mt:h{l:l<ik."r ~w:odod, bit ;.vtream, lSi» mo:ro. tl!i.Hl B prtm.mhk hlt~ may he loiit 
frum the p.reamhle l)l:'f$(;enwd w Circuit D'O at tiN transmitting MAU 

U} tltiW.£t tn1d t~flrtim<i1 u~ihg ~ postantblH (HEQi'"Dj,. and errsur~ that tm ~~ir:lUl&l1\Ui hits rqx: S(m,i to 
Hte D'tt~ on Ci:r.~:nit DL . 

(Jj) R~~cDivtt $i,g-tiilik in thb eciniis-ii:m e,llfim:t!U<t'lTt '!>lind <.m.d re}~. ~t.:n:lls in lh,\t thit~ hand and allitfhe& 
b!tild!i nrtthe l:11ft~u:lh~nd medium .. 

lUlJ ... ~ C<lHmron Dt~t~.t;ln.n. J?nntttion .:R.eqtd£rern.en~. 'rhi::! 'k'!AU .tt-,.a.Jl p!'!d{lrin th<J> foll"'vhig t'<tn{~ 
tinns ~ n1t)Ct the ~nlh!idon d~h;cHun r<."qu1reuw:n:t'l~ 

C!) $Wm) thl} M:ramb1ed hit'! {no!. ililt.~tre.nt.i~llly fflit:ntl.<~rl; irt ih~ tranarn:it-«ettiml through t6 t1m Iu¥t Nt 
in the J>~)\UX.'(} address, 

(~) D~t{Jei' tlw UMH .in the ha.:t;.~mit aud :rif(~}i\1~, p;aths .. 
(3) Comp,nre -recelv.\l<i o;eramhk,,d bits uf~ the tl;'!S(~iv~d UMD with trammtit~d Sl;f~l.tnhlml hit'!:! af~·e-r the 

ttrmiill}it ttM:IJ fhrough to i:b(" k-.mt hit in th~) s{iurce a(ld:r<:Jss. 
(1} A I{fit:.:liV!• UMI) Timer fiH).t"Ltun shan be pertf~r!.'Md by tht1 J\1AU. '!'tw tJro:m:- &ht!U b$ a._q lung <m WID 

time ~t}mr.<~d :from itritial d.HWcitml 1liHJf cl.R&) tl..'~,gm.~-i Ptu!>'t\0.00 tn rh~x-Hon nr a 1JMD m ;a n4nilli\lly 
re~eited ~no ~iHi»Ltm) pi:(('Jiet. 

(6) Jl.inWI' a LOCAL COLfJSlON DlcTetti.on etai;e rt <'ina af tl'lfl fulluWh'l.@ I)Ccurs: 

{a) A bit errot' :is f\lufi\t in IJte hi:t~orupo~~ '9iXJct,iS~ thl:'Qttgh the la~t bit in thG i¥iUN'*} addr(lll-!1· 
{b} 'TiH.~- l{!;cci.v(7 IJMl) 1'irm\!r €!ipitei't bet(l~} a 'l'-JMit i;, dtlt\X..f:ed itt ·~ rt.."ct~i Vorl bit si<rt>.an:t. 

{c) 'the MAU t~C(~ive,, fhe output .. {Ht:d; is, tr<~.rtS~it) signal from th(!; AVl AJiTL:R. bavLng ~<!eh•.:* 
~m RF ~ig1lal frmu the I!Uariat t:'abie. 

~~) tJpori. -t\lfU~ri:ng the t.i.)(~f\ls (;()LLlSlON' .or.~.r ~tt:\tt)~ ceils.~ t:r&nsmi~al~~.n ht t.h~ ·-dn.ta !~tin <I &nd ·ctnn~· 
tu(lr~\le tmni.'lmisr.don l:n t.ha ml1i!d(ln ~mn)~.em(>h.t band ·filr a.'i long p:,;; ~1e lJ':t'l\~ e;~nti.rtttlim to ::!ertd de\t& 
mthe.MAU, 

('7) Upo!?i ettt€t'tng the LOft.o\1:. C\lJ.J,{SION tH~T st:n.~ ~<m.d the r,fgr;..a.L£r..saiif3' .. ,(?rrvr (SQ,F:) nn~;;:Mlge tm 
Oi:tcn.it Cf (uttll&ioo p:r-eii!Jatta; pai:r) using t.b.e .(~0 ~i.gn.ai fur a~ .lung ,u; RF ~gm:t!s ar'~ dd.2d€!tl un. t;i)(1 

ht'lM.dbarxd eoo.>ti!tl med:inm ttl. i'ithettl'l.O data t1t eolli1fou {";nJi>~lm:t(mt h<tnd.rL 
{8) D<Jt~t· pow~r irt t;!M~ t'ollW'on. t""rtforc~~ni; lm.nd ~ad stuld ili0 SQE mes;;~;<• ;:m Cireuit Ci using thj1, 

('~~0 -Ki_grmL ~lltd th~ SQI~ tni!!!.S!1ge ftlr w• long <t,1\· ~:nl.!tg_v lli dl)tl.i<:.>Wd in thf} Gf.)!H~:Iion l>.ni!:l.'r(a:>nwnt 
'h-4r.~L 

(.DJ :EMUte that during ·nitHaums, due h1 phaoo cmH:dh~t;bmr ofth~t mllli!Eug t<U."t~~rs, Cit<:cit DI du('i't 
nat .bNXlt!HJ. htattivi heihr0 Giru~it Ci l"{."CfilU($ ttcl;t'lif. 

(HJ). '1\:~st Um eoHtsi<lti d~~eti()(t cil'ttlitty ihtli'lwing tW(!.'t'Y trnnsmMs.hrn that cl~ ·tl.if.o tm<:ount«.t a «:JJi, 
iSkm. This htst cml&i;:;!:~. ni'trnn>Uuitil..l.'..g (t bnmt uf <'-lltlislon ~ro:fan::<'llHn1t RF' r>!g:t~al itft.(Jt: tha <md nft:hc. 
1mst.amble transmi~irux and do~l.ng: ti:Us bnr<>i tm .the rocefve islde-. If thra burst Js dtlt;.x,'t.Gd, t.be 
<~ mm 3li{IU\l i'> sent-on (~imuit, m ~f the t~n&mittlng MA:fJ. 

11.2.U:U. CkJlll:alon J{nfor<l(~tn(!nt 'l"ntnmn.i..f.tt.w lh~quir:ementlt. 'I'Lw MAU s.!HiU ptovidll a JXllli!!iiO!l 

(!nfoMillilnt (Cfl) tr-a.t< .. "i>ttittl}l' that g(lll~Katoa a ctmsumt amplitude U.F lrigna! in the GE hand nit •the s:ame 
ptrwer ~(wel <&18. tllu dtttd. sigha1 f.\:l..'-'tattthle. 
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. . . l!)()i'l:JiK; ~)2;;.~ :,1~*~ 
:>.Si:Yit1S~;l'; Sid ~fJI'.<l,l~;ll\Mlti;)c< 

;rt.Z.J..a~ Cnm~nn ~n.fott1~:·>mt!Jtt Jlt.\t~c.th•n R.eqlll'!'ei.!H:m.t-&-. The:?\-",.:\1.!.i:il:ulil detect enerm' .111 th~ 
GF; bnmi. that is· wit,hin thH eyx+ciil!Xl rtmge of t~~e~\o:!l l<iwl~. il"hil>fM:tt:tJ"'e of thi~ t'igua1 .P9Wtlr k:V:e1. h 'filG 
dtlta 'b.1aml-

u.::~,.J.::t.J~bl;J~l' ..F'\l~)btftm Rt~~u;ircment,.'i. The !lh'\U !<hall hH.>•;:< tdahb.l.•r f~mrho.."l tl'.>l.t ir~hihit:$ t.l".Htl!<

•Yli~t,tl)fl Mt..<.i t;h~ wr.t~.l\\1 c:~tlM .i.ll.tf):rfa~ i.ftllt'! Ml1.U ~l1:tA"lUp';;i; tQ \r<{!~<+mlt. rm RF »ig:rtHllv:ilgm· th~m 150 m~. 
The M-.AU sm1 tl pl':tl~~ all . . M'r'lW ~if.at lc<~St-1:. million ha:urs of c&~tt:t•1-UU\hl O!llt>.tfl.tiw1 wi·thr,ut. n•nd~ring the 
trr.tngrujs~<::rit nwlii:um tum~.a.'Me hy .jt.h:t!l' t..r}>n.&N>Jww;.. "l'mnl'!n">i~s.itms df Ioos 1:luin. !!.tl Wi$ S,{l~H Mt rx' 
a'if(~t~. ~iV}tt'lt £h;;, j<•.'bher eir-tuit t:. r!¢.tfV!~'t-<.•d, fiigr'-f.I!_.<f.udU'f .... {~rr<w ~h<ill bf,'i ;;cnt •)u Otr:<-\>it CJ.. 

8:ir~tdt liO:&b~ll alsa he rntmitc<Jt;;.'d fvr i:ranl:"'ltia1-'innl'\ ili. ~xe~!~s of t1>rl ma.%1r.nu:m p~ckd: length .. Iflhe
p;v;<k(jt ·is k.;~~wr tht:m 20 m~, un att.~m'l;{ AhiH l!r! m~1dH t~ tfH!'ld:lval*- the -trrim:;miti;.(lr· hl!-f.}Nl Hu, jc.bbe-1' ~~:t
t·uit i~ ~tUvaf$d, t'.~> 4vci<i iueking u~· tlw u:llit: d-u(! t<~ ~- Mrt··~lA.U fmh:t:rt:, 

Sb1l:a d.iro;.~um~ ~1-e.finbg.tlltl:jri.hlmt: fun~itm. n~<>.y ~<{) ot!)U.Jtd. ir~ :t:U,J:S. 

:n~2.1 :r.n:E 'Pb.$'~l_.-~ll.$1,y~r tn .l\l.f\P I»u;v:-;:hmll..ay~or ~~>&sages. 'nr'~ foll<rwi~~.~ m~)#EI(l.t!es irRn pe 
~ent hy th~-l)'fE Phy~(~111:.ay<if, l'int;i:CiH/5 tv t:(m MAli ?hy~ict\1 lJl:lye1· :t.;nHt.les (t'ef~r t~ 'l .~;; (;f this atm:;.dar-J 
:±or- th.(; (l0tiniti.ms ,lf Lhc !!!igl.HllaJ; 

Gf.U,{!JJO 

'11,~.2.2 .~fA\.'1' .Physi£al 'f..ayer tn .ll'l'E Fhy.s~<'al .l..,ay¢r. P,!~ge~J. ~t'he. fi)Upwl:r:g mH!fll~~g<*; t:a:n. rw 
~~~nt.by th: MAO Phy;;ka1 l.rty~~r 'Rntitkiti tl~ thH .D'fE P:h.~"llkfil Lay(~!::' gntiti<o~:<: 

1Jl 

.nr 
C.J 

C:l 

CHLODO 

m.r. 
mr .. 

lL2.2.2-l l~lpt~t' M~!'f~0. '1'11?- MAf.t :.F'hyH!.,u-il Ln;;~:r S(mdt nn i11,~nd :m;;;:s~agH to f:}w tll'E 'P'lwii>k::Jl 
I.4)yet wh~~i th:0 MAlJ. h:t5! tt hit: ofrl.at:a'\xlll1"t.id 1il.} tht}.l)'rl!;', ':file ph:vsi'.:-~l +ealiMt>iM oftJ~~ i.rumt r.t1<;}l:'~ag~ ~ 
a CHO '<~r GH:t !fc:rtt hy tlie, MAUt1r the lH.'E on CirC~;Jit f,),l', 'l'he. MA:U s<!.!!.dS CD(J if't.h.l input hlt.i~ a z~r~ ·or 
{,~Dhi' l:J··(' i:np~t bit: :li:i :1. o:a<;. 'HN jitt;;c,r o:\ltd. t:W)'nln1t;;ltry (lit rwa ~md, CUl shnll ~l no mm:t' l;h~m tJ::.nt I>pll!'i .. 

nf:!d i~n 7.-fi:~ .. L 

:U,2,2.Z..~ input_)dl.e. ~esl!.'at-,>e. 't'h<; 'M'AU Phy~lcai Layer £M1.d .. .,. an inpr ... t_jdle !!''<l£l.'iAf~' tu thtl IJff,J$ 
:?by>:;l~"l L'G';;r >•ibctt t:hc 1.\iAU d~ n<>t have Utli:.a tv t~.nd itJ thi.' D'f'E. 'l'h<·· physivHl -m;:~.li1mtion <.t: the 
ln.pat.:).d:tr: m<m-fuxge if! t:lHt Ifli, slg:nHl~~nt hy tho.MAU l'CI t'hc j)'1:8 !)rt i.Ih~uit Dl. 

:!.1.::3..2.2 •• ,'~ mrnt __ um;t.ilabU l\lf.easn&;<l. The l'>l.Al.J l'h§"Sk!tl trw*"r ~IHh 'i it:Gt:. ... nr:adii'b/1!. me,;-,:;atr(t tu 
U::~.o 11'1'E ·a~:.Ji&l<'.d La:v•~twlwn du.• MAU :i;;; Wn.i.tfa1;1a for nutJiilL ·rht.~ r.'/.fJ.U._p;;Atilab.k me:wagr~· h; r.<tv.,ay~.;;;Hn.t 
i1Y an 'MAU that;•.ia pri:~~H·rrud Lo output 4att~, 'l'hc p.'hy;::J.:~~l: .r'"<\li:tt1tkill 0£ t:J.1e maa,j:it;¢-ll!tb/,t: m<~~ .h an 
'ftJL ;,;i,g~H\l ~nt.by tbe M:AUt<; the Ltt'I~ (m C\kultli.· GL 

11.2.:.u~.4 ~t.al .. J'[Uatit}~-JlWrt.lr i!r!.(isBa{?(~. Th<, Bi![fU.]l_..q~;qfUy .. :f{m~r me~" a;;'~ sht>.ll lu~ imrtk-mentt,(i 
in the :tNl9A-it:~g- fa~>hi<.m; 
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(1J ·'l_'h,e sigtmt3J!illlity_,~rf{jf4~Qm.J .t:nt>m;f~ge shall not~ ~m.t by t~ MAU if an cw unly one N!AU if! 
tr.rm!i!mitting a l~allength ~mutt>t (ps spECified In thi.<> ~!tnl.dr;rd.} on~ ~oaxiHt tr.'.e.dium, e:;~;."(l;;,-pt a& a 
pari of tl;l~l B.Qu; sclt t:t1st. 

(2) ff tlH! MAU ('/lltnock::d to the 100$cl nod(! is ·rmt tra.namittlng, then. the loc.u MAU &hall ge:nd the sig· 
nuLqt:taltty..]!r't'(jr W.OOilttge m tl'VCty ittetance when Jt dareds f)CW'et' in. the eoUi~tio:n t.mJb:roomtm.t 
hand earlier tlt:!'ln the time equival11-,nt for .t'(!Ceptian. of .a 512 hit datil fhtH~e- phts 1'H~~blt1 and Sl"D, 

('3} Wh~?n th:~ l0eal MAU is tt-_ansmittitt,g' mt ~he-rorurhu mOO.mm, an ocm:trtt>~ 11>f tmP 01' m.llro addi-
tional MAt.Jg trti.rti>nlit.trng slmll cause tl're s_ig!Utl_quality _error 'til<-llf.,~a~ ttt be s.ottt )ly tlw luCilL MAU 
~ tbe nttrl.chad DTE. 

(<H 'Whe1t tih~ .1\llAtr hfll'! ct~mp1eted a £>'U~~~h1 t~nstui:asim Qf ri paeket it shan perfurot ~n SQE 'rust 
s¢qu~. In. this iasttm~e. t1.u~.e,c.UL'ri.ru:tlmfu!X!flnu:m:Lltl.l' s:ig;nnl is in.t:ef11retoo tt.'il m SQE~t stgnal. 

U.U MAU State .Diag<rams. The ope?a.tll~n rii the MAU du.dng normru m~nttnlis!.don and :t~<'-*rpti.tm eo 
hs d,t}~ariben hy a state diagram that tclates the funetim~s of trans:::r.rlqi!!iou, .recepti~n, t:clUsion df!1im:titm1 

and eollif!ion d.~te>ction tdstmg, :FJ.gur~ ll·4.at the ~md qf this i!!Ul:mectitm, ihnws thH ~ttate traooitiona fur 
n~rtnal spetlltiott. AJ:ml)tmlll ~urtdltfona ar:a imple:mertist;inn.sf,Wciflc. 

The state diagram~ in I<'tg llA duean.ot deem~ th,t'; (}~JG"~I:io,n ol'the M'.At11n d~taiL 'f.'his is it'mnd in lU 
nnd 1.1_,3. 
~ o~rnt:ioo 1if~ jabber t\tnc:ti(}rt h> deser,Jb~id ey the state dia,."\t'a:m of Fig :U-5. \'\'h«J:tt the MAU Jahoor 

state maChine ~ tn :f;h~ i:~"'l'E.Hl\UM' 'W JA'f~ sta~. ont1mil!! of the MAU .r~r stnh~ mEt(ihlne shall mtm'-
ridS< thrum !If the MAU sfJ!te uuwhi:nt;. 

l1.:2\,~U MAU St.l\t~ ~il"Ain 1\-I;;,SS&ge~. Th~ ftillo"'~ roes~g~ nra uutld in t'M m:...1te d:iagt.am~ 

{i) disahhuiu~ ... drlvet'. De.~v~t-e~ the lnGchrutii!rn.Py wbt~:".h thG'.&F.' data ~1gnal is impt<e~aed tmtc the 
(lg}Wal ~ah1t:L 

(2) eil.l\h1e_tfatn.. .. dri'\Hl'r. Activat(<,s the moleh.anisu;. by whif1l the !t'F dau~ P.ilgDftl it> hnp11esood onto the. 
ooawl.cahle. 

(~ t d:ieahle_.CE_drivecr: Jll:laetivatna the mt~~hnniE.m. hy whi.clt ei!'hsioo. enfuroomtu1t :rtf<' r.lignals a:ru 
il':ijireltOOd Ollt(t the,· ttcl'ltXi>tl Cabl~a. 

(4) ea:uib1tt . .C:R ... .driv-~r. Activates tha m0cltanism by w.Wefl_ cu!Hsh:ru e-nfn:rcetnent RF signals are 
irnprt':i'!red onto the C!l?Jdal cabie. 

(5) mau •. JliJ(titabie. Slgnfttu-'* thai the ;,MAU is !t-rn:tln.ble fdr t:i:<a:nmnissioo. {that 'h;, th{!'tt~ t% n-lJ SQl~ 
ru:tiwl). 

(8/ ~l_qrl(.Jity..;err*:iSQ!}:. $ign!ile® t..l!Url th,l .M..A:IJ hl:i$ d~ a cti!Hs.ion. it, h.!:lli sutict>ii&fully ~!lmr" 
p1eted. the$® 'J'est ~Jnqrw.noo, n-r the j abber cirtuit is active. 

(7) start_.SQE_tiat.Jimer; C~U&es a tim.ett.n lwg'i~ oount;mg J>l} t.i'.at the B!QE 'l\:lst;gignrtlm~y he.$'1/nt ~ 
the ~a~ial e.ible in~.re. 

(8) p.rieitive .... di$ab~. Pre\'en:t:s any 'Fa<' signal from being sent nnw thtr cnsxiel e!l<bla. 

113.3.~ M.i\(J ~tate Dia~!im Sl:glillJ. Names. 'Th.e &4P:tS1 nttm(!lf u-s.~d In tlle state dingra:m nre as 
foU(l'\\•a: 

( 1} f"owtJr():n. 'l'hi~ !!lgtlB.l aignifies that power has. been appii~d b) the un:iiv 
(2j rx_i!IWrgJ>': Whf)n fh:\s' gfgnal i<:~ f}cliV'I1, an R:F' signal trn thl1 <naxh~l t:'able- has- lW*l'n <ftiteci:ed. clt.h:t~r in 

th!'.d~ ~~d 9'r in fh(a eoHis1rm. eniqm~1t ham!, or in botb. •fh.e. dclay fu .aS$erting nr dMI'H!!u:1;ing 
tms ·~ i.~ suffie®htly mort that the d.ola,}i'~ specified in ll.3.4.5 are met. 

($) output. Signifies that.dma from the D'l'E ta lre:mg p~£\ni;ed fur trl1nsmissioo at ·tim AU!.. 
C4) bi:_tund ('fransm:it Unsc:l'.amhled Mode ~limite~). Whoo ilia Unsc.m.mMed MOde DeHtn'rt,e:1· l'l.as. ~t 

do:~te$!1. in ttw tt.smamit data f!e{Jil~M, t;hb; Ai,gn.JU 1!!! tt<>>lm-iOO. 
(5} tK....umd tR.oot~ivt~ l1Mc:rrunble-d !1-fude 1)\\'J.imi.ter'~. ·when the tJn~.<tnible.d Mnde Dcl.lmit!-rr h.as been 

det-ectttd in th~ t'el::eive data sequnnca aal t i% ronv-eJI{!d ftnm the c:uaxial cablo in teifnco, thi-s gignelis 
a~e:rt:.ed. 

((i)' SQlt .. J$St.J:1mer. This.sig~mi h• un during the time .tbst thu SQ.E 'Th~t 't'l:tnBr is -0UJ.~d, At the (>.nd of 
the time, tltitt signal i.z dea~m, . 

('l) r:x (~!t)iv:~). A~ hmg M data h ~ing ~-e.nte1l ~· tlte ~fAU to Cireult JJ!' of the AUt this lidgnal ·£~ 
a<Ci;ivo. Whnnth<! hlf't bit W:th~.mx4v~) dnt..<t nag ~n prw~ni;ed 00 tlw AUt 1;hi& Slf[tl3l i& dea~:ed. 
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J .. ~1Be &.'m~.;~ : IV~Jr~ 
AN.Sr!!l~!m SM ~tt.~l., 1$88 .E.ril.&i:o 

(B) ~~tl (Oollisimt :Ettfh~<lf~tmmr: 1Jetilct:i00'!), ltF; s:~ .. l pow~r in Hm {!ulllsi.(m <mfll'.I'Centt)nt ))tmd Gn'US91ii · 

thifi a:~nal w b<l k:t.~~ftf)tl, 
{~) t,;OO._,,,in.:i!Jw CCoilffii.t~n Enfor~ment J)(lt&clion Winduwf- 'rhi~ S!t1ftia'l dclinaE <t prJ.rlr1il oftime {a ~-at· 

dtwl") tiu.ritig which r.olliaJ.nn.'\1 nu1y · n<:.:m:t:'. Rs Jmtpt~tl is tu d:i<1tiJli,•ni!th coili:tion ~l,\ltVctJ:InMi;3 ftO'm 
SQ:E '1'!<1~ ~equ.~nc•~ on t:h.4) ~mlxit!l cable. '11H>'window (iJlmJs .wh~m l'l!:..f~lergy .gq~ :t.\(.tlve ,r:md dor.oe& 
a minimtm:. of .36>~ .hi:f. tirri_E!;\1 Later, 'l'he roal\imwm tim¢ tlu'> ~>indnw MR"Y ba oi1an l.E! th0"·m!Jlim~m. 
ihltne' li!ingti'i; phl.\1 pwl.il.rnbli>: Ji;lJ<iSFP: 5'7S bits. 

(lQJ J"~ •• ;u:rttd;,_timecut (J.«J~vt! tJru:.ttri!lmble(l J\.f<1d~ Ili:Jlhnimr 'l'iniwQU~l It 1~ P!)E!lJ:ibJe that the: Re~v~ 
Un,:u .. Tarnhl(Jd· J:~:ft~da Dr;l.i;mitet JMY be' t<ttt'"'pWd by a o;tlllili\.l.on sach that th.t; hit>·hy-bit. ~J>ati.,;g;p, 
rn:t~;Ynct l;i(Jgln. 'Thii' rugul\1. f~ d~~h »:fa ¢uHill.ion due Til t'ailure tl) d.ewct tlu~ r.<(._Ul»d Wit.b:fn ~l 
mariru1.nt\ tilW:l: T'hl$ tirooout ht~gla!J upon i'ee~ipt of RP signal tn tfM~ t!a:t.a hartcl and [',xpi:rH!ll 3"2 bit 
time~ lat(lt", 

(11} t .. 'II:_}Lrx (T:Nlt13l:ti.lt l{ot k":qtm.l til f.!.l:JCt\iY(i), .-4.s..'>t~rti~.n uf thlii ili!Wal uc,1:u.~ wh~t+ a diffm:em!e !1-i 
dE~torh:;)i. h<~lwe~n t:ue TOOtllvl3d d<~~ d:n»un au,d Uta t:rrt-nam~~ld da>i:n ;,fnam. 

(l2) bl:Ww (ll:it·by~Bit Wtndlfw). Bit~by·ltit: (:l.}mpalison :ahall be ·pel."fr,rm.M ll':'J::r fut n f;[f!H) long (lr.ou~h tQ 
gtillt!lllt.OO fhf)t the lMt bit !Jf U\a !~OU:i\W }lcld~S:!I ha..~ l:wtitt e'l:~~:tnin.>4, 'l'hi::s. S~gltal is ti&Bt~rhad rri'lier 
1J~e UMU ~~ n~edved .nnd'thw~ut thf> ,bit.:l~·-·hit.lmnq>arlS<i[f. jlti:ltl!¥-'!S •. lh:pl.4ro a b"''"nd. on thj) lQ®-· 
'litm .( )f tlm ~ctmlt~ rnilJr!l~$. r(>Jiltl'l1~ t;p: tJ*~ tJ~fD, the ln{M!fuUUlli Jl';'ISatttbh~ iill:l,W.:h pe:rrnitJt<:~ fo'r !l[l~i~
hon with the brllllttband lVl.iHJ i.ll S~·bitn. 'l'hi<~ pl.ae!Si!> the la$t bit ot' t,)}~ i:i'()\t\lni·tuld.r(;ss no lat.!I' tMn. 
i43 tift~ ~fter th1.1. i?~1Il 

(n; r.:t2(f~l1;o, 't'hL>l !1!l{{Z!Bl b til~atinfri'tm.t:H<»1. that SAl""J'(~~ to slu:t:;:.e th~~-tlrning •>f 1:ed during an·.SQEl 'l\:1st. 
It becU'tnes tinU! a mini:m:ttm uf'H and a .m.arimu.t1t rtf 16 h!t times afte-r t;he last rut :hmrboon p~~nt00. 
w CJrcdt:m md 'tit<~:}'B aGtiw~ 10 ;!; 5 hlttinn~s.. 

(pO i,.•( .. ~me-g;t. T.hia s1gnal aig~titt~'tlmt fho MAO !:s. att£lnrptlug to tran$tnit an :R'F' signaL cnt:.c1 fhe t-:GI~X~ 
ial e.sble. 

(15) fran\(J.J;frn•~r. 'fhis s.i~.rt~a1 is nn from L~e btl,pn.ti!ng of fmf:pt1t until it. is :r>:1set {)r ciltil it ha.s htH.!n. 11il. 
r'nrrt:Ui:noasly !(n• t:imunutl ,11, The yolul' of thm;pnU shall be 'grttrc.it~t thsrt 20 ms atld l~~ than. 
d:nt~Jntt't2. 

t 16) _inb..Jitt.tf.f~·. 'fhis s1g..;al 'tux:na utt when t:x .. en~:rm' hrro.s v~ and li!St~ ttt:ttil it ie ~r;et !rr until it h.a;; ht!~<x. 
an. ~MtL'1U0~!2ly fot• tf.rn~~it2 ii!. 'I'h.e, vAliJ~.ofUm.~aht2 ,g}i~JJ h~ t~ltel'·tf<.Ant;imeoutl aw~ l~ilS than 
lf)(l'm.s. 
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~OO'tM' "" .... " .... . .. . . tll~r----, 
t~ ftwJ<'-_1itfl&!) 

-t 01.1tput 

~ 
i!· ... .. 0: So"' >b"""" « ~ ... .. )!, ·'io 

lti£tU~ 

T ' 
" .. ' ~~ !~ .. " • M''"'t----
f!•t jab,Jltmr) + ~i14)4]Y 

mu JAbhtm imtn Dhtpam 

llJ$.MAlJ Cil;~titirlN~ 

'UJUI~O-®~~im~·TMM~~~·~~~~~'~mntne 
MAtt toot~ ~d~td m~ "i'hn •~n~ it a 750CA~ l\rg~!i·~~~ 
-~it-~Ul~~~~.it~md~·&"·~ruttii~~~ 
~ .. ~ 

tl&t.t~w hih!~ 

~.U ~" lntmt lm~~ ~ nAmWlil ~~ im~ :ut tl:u~ ~?{;! ·~ MtUl he 
75$l. l'b~ ~ ~ w'tthl11. ·t;hn u~. aoo cUl~n· ~~t fmqum~ hand5 ahtd! li$ ,ey,~ ·~~ :t$ .iB 
wt~'h ~~r <*P'!ill~Kl oo th1.t MA:ti. 

IUl.t.~ ~._,~ht~ Sqtwek ~~:iNm~u~. "nw~ $lWl be a ree~v¢t $q:UtMttllttt inhibitff ~~»P· 
tiU1i of lti' mip.tilit that ate too Ww m ~. 'l'h:it~ ~ttttellih ilMU. pemiit; :r~p-tlo:n of Rlt ~ta mt eO'lUairut 
~fit; ~~~t that ~ ~~ ·t!Wi ttr ~nAAL ttl -1 tmmV l1N M :meMmd b)1' ~ ~ f1l 
llJU £ tl. ••~Jt!$(d~ ~~~ ur~~)<db1~t lt1'R?·ti~ .... 1$ d:BmV 
au~l~ip~. 
ftlUi~w ~kas••~ ~d~.~ ~·~~ mh.~$\$b:lttnaMdttl~· 
~-·~awu~~~®th~~~'$~. 

R&t.'U*.~Vil! Lena~~ •~·lf!ihd ·~ ~IF~ m• c~mp:-. 
~·~frmla-4diffimVm<+li!l~Vmm.~:n-~~~-lUm%$dltimV~, 

ttAl.ld! ~~ ~,tt~ m U~Q ~~(m~ ~ ~u •~ ~~ m a 
~m~li!H:tf~t;~~(£WI1·.-l\~~tMt-~Wleb$11d~MA;U-~t~. thtl md 
~~11~ m~v~d ai the follGW'ing ~ful 

(1) () dB.niV tillt.l at ().~5 MJ:l~ lnll(lW nnllt aluW(l tbq b.and 
{$) l!fd1looV nnn at 1,25 Mfft ~low 1md abtwtl tltt'! btmd 
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I:S(.t.-u;:e Sll<i2·-~ ~ UJ!?>.'l 
AN£3trm,;m.rr;s~.-l M:t~i. 19\15 !'.dkWI.< 

Thll- N.~·li:Vct ;:frl;iil ~(~ r1tprili1(~ nf npt>..mtlng ill ·It Uibt(t (-\.11'i'irf)ltrt::l>'nt -1nnded-'i'\>ith rv s:Jwml~& (for. ~);!tam:lph~, 
~v<l.i'Y 6 MH~ in-~ l.!E!At '.1:'iw,TV it<l;;'na1fi, ~l<>.fl l~ n<J h~~· thtm +10 J.BmV ~~~~ak video u't t.h~ J:l(~·i'~>'Hr 
eoa:Wil Cftble· tttt-errace. 

11Al.1.ii I~t~i ve lni~ut 1\'Ie.~ban.iettllle_quirim:l.'lnlit.i. 'l'he rer.ei:ver meJ}}Iru:ti;.::$1 int(ltfar.tr s.b::~ . .U he ~ 
75 a f~Z!l(~ F·~<iri..t:'8 cp-n:dal emu1.~00'r, The yan,:l~1ian: v1 :til(: bH1atrtw~mi mudh.nit&hr.dl .b<! th.:r01.•gh a <:o~>tial 
dt~P ~able with a .mating l:md~. F-m.>ri~s «tnn;ectnr. ll'l>'r''sin_gle..e~hle crinftgw!'atif)rl~. th:~ ~f{~tte bdi'J.ti\"l:CWt' rnay 
b~ ug:ed fl)!' t'fjbeiV~ Wld. t.i~!Smit" . 

u,~.l.lJt.,t 'ln:o~it Qu:ti•tti ful-p~d~~. Th.e- no.rnhu~l out;put inx.IXldtm<S(O .at-the b'.a:n~m~t pm:t .,han 
b~ ·m .u. T~! r:!!L1J.rn. lo~'" vtit.hin th<HlilJa ·~nd ~:nlll~~m tmibrt~Jnmt fu;;quml~' !:m.nda i!Wl.U he -at h~~'lt 1:4 :dB 
\:".it,h 'pi>W!·tt'.· ::tppli.t"(l, 

l:t.a,1Jt.ti 'l'ranmnit S'pcct!'Um and 'G-roup Dd~y {lha.-~c-k>-.ri~tfCJll. "l'lle tr<marnit ltJ.i' d:aJ:!i llli~-nal 
shaH he: hin~:ry .pM~~bii~·;k(¢y~a (PSR) rn.l)duh!tt~a m:.d :-1hall hr.Wf) a. ireq;U<":tlt)y ll~"ir!.tm &qdv~•,kmt to 
hll!!t{{~md rsis .. >-cl.-ws:ittll N'y<1uint ·&lt:t.,ring- mlJu~ l'(itlofr' !i:~d.,r(~\) !JfOA, <md wif,h'in t-he th1tit.ll of Fig iJ..'/, 
!-'or ·r~C";.;an~tla·r pula65, tlH-~ fUtc;rr charac·t~ti;otic iN 

v.-'X/2 
~iii(Yii'72)' 

whe!'e '!' ""on-e symbol tim~(100 n:s·for lQ Mh!a} and a'"' I> A, and t'he.fttlit ti'J"m. acoonn~ £br bh('·t>!:n 1./x. !.1-pt,;;.. 

b-urn of N117. :ra:ruh:Jm da t,s , 

'fhe wt:ut vari8tion ia -g;n:.n.rp df<luy iwnt Ci~ul.t DO w bh~ RF i;'j:laxJal :rn!:iiiium 1.nt<¢rf<tt:e aha:U not ex~etl 
20: fill in th¢ f;t~Ql.ten.cy lJand 1hhn the tan-ier ~~lient-"y t.<:d;: 0 MHz, hlld ~t'X rt\\'1. tn ± 5.5 Mil<;. 

The. <x)iUrurm tlnfo~ct?J.Uan~ fCJ:i) r.>i~'loil sh!lU h<Hl t'()Mt,a.t~.t am.piitud .. ~ pu~sl\:1 with wn.t.ml1-ed h.ttn·un ~~d 
tunNJlrtiu.t~5. IhL"'l-iiom. . .mothdaWm lllfiY ml r.UidOO. to ~tl"U.C{! the piobr;;P:iHty o:f -ep,m:eHatJ:on when more tiHm 
one C.I:1 !lligna.l 'i& orecei:ved .mmult.,ncou~y; Tin: nwdt-datwJ. ~hl .shatl h~ve. ail i-r~W.nJaneou:!i fTI<quency 
wiJhbi. o. 75 M.Hz vf the. Cl:i han!l r.ent:tn:· th\<l.Ut.~tt;.-y ~nd ahill &{l}tf(ll'ltt ~ f:h~! SJ~:'irill'!) mQ~;Sk 'spt~lnc-td m 
U,3.l .. !L1. l'he random ID$(l\lla.1~on r.nayb<Hi.er.ived from t.M:tfl!Htamit. N:.R.Z dau~ t~·lr~am. 
'l'he e:w 3l'gmrl ri!!e H:n-d fuU.1imt!!1 il-r.u.ll !!.pJrt:mdmo.t:e a Haus.sd'm flhapo ofth~dhrm: 

wlr!~H' 'I'::.:-. <;n~ t~y.mb()J.ti.tneRtt(lt. < tl fOrth$ rke time and t> 0 tbrthe iaU t.i:tne, 
~~ C:E .and datil R.F ~:.ignru;;; ~tll nat be i;mnm~i.ti:.i!d slnnlltant11:>usty. 

11.3.1..2~ l'r~m~t Out.-f.i~·.Bsnd Spedl'llm~ 'fh:e tt'f.-ut~.tnittt';(l power onV.irle t;tw a~!tiilrl band 
shall ruee!J; nr e:&:oo~ thcrolatiYl' nttem.mti<m (RI\1 ~1Cifi-t-1d hf-'lnW; UJ'i.d~:>i t;!m foUrw:i~lff mt\!!it~m.lfl; 
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lti(t H-6 
f'ookitt lilarma.t md 111nltqtDiillra,m (AUt w ~~~.able ln~) 

(1} 'tnnt~mfw:d ~ ~gth it 2.5$ bttilil with a ftS.6 J& inW:mJ:l ~tv.~ll pii!Wb, fo:r $" dllty cycle m 
•awe. 

(2) ~ k!'v~l isM ~~d.ula~ ~. ~utvJtktnt tilt> tneJ~M~ tt'$l~ltM t~t, 
(8) 'tt~is ttw attmluatb't \Ut ~!M.:ibt:!lA tel~ to·~ mkretm'> iewel uub>!d~ th~ a~~ bu4., tt&~m"tld 

In ~.t ~ Uu nni~ h~dth with~~ tlltt-..r nntOO Hz ~th (JJ' lem,.. 
(<~ 1 ~ t. ta Mtb, tht- wtlitii nt ata ~t~a t!Cilidrui ~f.ll blmd.s. 
($) ~itt the JDM~t truqumw:yill ~ 
(6) NC!F i.a tho: &:oq~mney d ttue M~ $}au nfthft. blind, in "Mlb;, 

1M OJ! n11in(~a.sts+ :to KkMFdll'CE~)Iaf} 

F)gt~ ll•i\ g;t~mllyWWN ~at~~ ~t ~ouMf-hitnd pcl'Wtn'. 

u..&lJUi ~t Level ~ut~t.. ~ tml:tmtitlleT CtUtpu~ ~ ~ th~ p:M~bkf 
M-Id~ the SQII Th8t (l'fiit~~i.ti(lb tnf~mt ~at ~JhelGOO mV ~k~to-~ i.nnu n. 0 losd 
{51 dnm'V' rul. ~t*~ ~ iht• tc ~ ~W ~ ftltt<t'i:~ ~ l dB; trartml~ UF' ow.~ 
powC:t t• ~ ~m:V tm~ ~3:W~>'·';ttit o~ ·~@!' ~M.~U •~..ntex.emld ± ~~' 

UA!U NQ~i.ttln,« Siwiid ~ ltequ~tmt. ~ RF au •ttcn•t tlnd ~i~ 
mibmrmM~.& Ill~ laatb~ to thn ~ eabttt til~~ \'!thfut the MAU ls n« itt ita~ tnlMmiWM ~ 
wU he Wfi th~Sn -2~ dBmV rm.t, 

-U.&i-2.1 Trtm~~mtt Spudo:n• Ott.tput ~<tubiHMnt. AU $purjous 8"~ !h:lm t1w tttnliittti~r 
{in:h~Utd and u®·l~f·b.ed~ whllu Mt t'rnttt~btittittg £hall IUl. i1ms th~u -00 d.Bn.iV rtna. AU a.put<iou~:~ aigu.ala 
imm ilhtf tr&'Ulmtt~t while trut'ltlnti.ttintt datn & Mlllil!oo ~mtQ"t:u.e:m,t.>;nt shall be hildnw tJt(l #~truJfi roaak 
!p<Jdft~ itt 11..3.1.2,4, 
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!<':lg 1:t-1 
.Sp~~~llm ~g}l; f,c,.r lUi' ;nat~ fJignnl 

J.tig i.l-8 
1hnL<mli.t Out-t~f·&nd Po~ At.tenua:tl~-n 

J}$Z"lil~x; B~~~ : t~> 
AN"f1lllliil?f.1 !1lrd !ii'Y.U'l, ~.\Jt~; l.'Mifimi 

:ll.;(l.l-2,S Com:>iou En:fhie€nwnt SignBI ~•ge :Hequirt-.D:urn.i;. 'f.'hio ~m.l.li:!ion i>lt.l:<tr>:~t~rl~ent }.{.l\'· 

<>fif,Ml t~ak.age: !4 fh<i c!l'tl,Ki~l cahte dur;ng datu h .. ;,nii>'ltistdfrn and ,\'Vhl1t~. H~!>-M.A.t.r i!S '!",nt (o-Xl!(lJ.d.ng w1li.«ioms 
ah~1 \,)·!'! h)"'"' tbtm. 5 rtEmY :r.tJ:~B • .Lei)k.aire fl!mTl.1m 1~ thp.n ... 2iJ IHl~itVt•t'(l~ y,~ht~n tlw MAl1 i,; net ir.qJ:te 
'ir.llS..'l.mi:;-~1{!11 m>\Xlr;. 

ll..U.l.2.1f'L~rnmit Ou.(IJUt ~i(+ClmnictJl It<equirrimonts.1~h~ transr.iltm.Ai(;tu>.rdcal it,terfMl ,~h<~ll 
be a 715 11 femJile F~ttriHf: x::oa.rial.ctm.n~:i:ar; :nm Nm·m~t:tinn tn the. b.i'(\a!lh<wd ~tuociiuntshan· bf) tl;rt'miJl1 >1 
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illGtr&<:J 6&'1$1-<'t : 19!ll 
~'is~ s~ %:.:.:1, nml!1Wt~i ... l;) 

cuaxial rlro,p dtble wfth a lMting mnJn F,.s.~.rl~ t.onn~~- Fl):r.ru:ngbl i:r!!ble insta1Jilt1tm~, th-t! &a:m<eht:nrmeut~_~r 
mtl~ he n.ued. tm:' trnruunit and tei:lcive}., 

ll,$!.21\tAU l<~q~(ty .Alloe.u.ti<nlti.o 'l:t1e hi'ond.b~Htd MAU ~!WS •t ru~ta lm.nd 14 MHz Wid(! and .an. adJa~ 
e~mt coHislon e:nfill'ir~nt band 4. Mli:r: widey, A iringlti cahle nridet>lit cent1gu,rati(irt ~it.h. ·~ mc1uency oftSet 
t:~f :t~fJ.25 MHz QP UJ2L25 MH.i betwee.h. f~lr~l?a:r.d and ~Ve!Se ~l_l,i.'ln't1m iii\ 113commended, ()t;h.l;l.t wzyfi$!l1r~ .. 
tiM#, -.in:chtding dunl-eabh:;, Whet~ fOI'w.atxi and :rt!!Vt!.t~ !:haJnt:eMl n:ro l:l;n. ~mf.e l:t:nid:i:r.~rcl:imtitl cables. al&f) 

~ pcmnitte.d:' 'The J}Te:tar!t"::O. puirbg: f~tr the u;sU~Jl Nmth Am1Atieatt 6 Mih lihanMl s is ~padfied ~n 'TRhlH 
11.2-1 and Tahl~ ll,!t-:4 Tho t<ihl,,R alsfJ N~pecity t:h$ d~ta C1ll'1:iet< i'lr -a111ision enfbt<cG.rn¢nt 1%\ntar ftxlqn<m.ey· 
for cadi hand, artd for ,;irtJ!le-e~b-1~ l$)'a~s, th'e ihX!W~.ncy tr~mslathm and W>€\ h~dMd looal <»sel.lhlw 
fr¢ql.l.~cy, 

11.8.&1 Single:.Cuble System:~ F$t!qUtmey AIJ()e.atjot~· 'fi:tblti n.z .. J list$ the p0nnl$aible fl'll>
qu.ency band .ill~aU:ons for i\inil13·cahle :gym:(;$1S. 'tlm 1'92.25 MH>£ tr<um!.uilnu is: rtltom:mended far all :new 
d«~. 1.'be 15iUt5 Mliz trRmsmtl~m 1s ulloV>'l(!(l ihr o:mntlalihllity with ~om() exiating syi.'!t:ems, Th-e 
156.2'5 Mlh l:nmz;latia-n :r:tmu.tts iII. a i'Cvefi!ul m the data 'lln.C eaHUAon e.trfor<1.eme-:at bauds-, ag the }ower Sid(~~ 
fu-..n,d is use..L 

UJ.J-.2.2 Dul..C~lc Sy$tcntl:l ~1~neyc AUDcatinns: In nonf:rllnuhiiled dual~~nble .l';;}'St¢ms tl'&M~ 
mit arul ~~tve fr~~H.itt~~ aro id.(rol"h!at 1\ilil;:o. 11,2.-2 1:ii.'ttl th£! perrai~le f~qu0ocoyl:mrui ali<te.atmns, bt 
ru1m., :lnstanoos transkd .. -.d dm>l·.cuhllil ~t&.,ms <<re i:n.stfilted. In ~Uclt M>W-'i fu8aingie-eabl(~ f'reque-.ru;y !illl~ca~ 
tioutt mHy oo u.~etl 

~t:at~.e; :tl2-1 
Single-.Cab!e F.requeney Atlo.catimm ff~t;tuwcles in Mllz') 

:=.:=~~:::::::::::;,;;::::::;;.;:.;:;:::=:::~:::=:::::::::::::::;"'""·· -"""'"""'==-..,_==""""""-"'•""'""""'"'"""-'"'•••""•••)=•• m;;:=::;~;:n••••••n•••••m=v•n•••••• 

4~ 

5:5 

J4lt 

~'I 

'1:! 

1'MNSMr.IT£ft REJi;.EfYEH. 

~;en r~nf 
G~l:l~t~ 

SiJ. 

~4, 

'ro 

1~ 

&2. 

'1'\.'al'!Sile.tton 
l5'R215MH11 

'rt<.m~mu.. r:r.tru:l~m4 
tltux4 ! . .u.ml (~ 

Rilti~\nt 
~nd 

'fr;...n;<fi>lti<i:p. 
t'fi:ZSSMH~ 

l:tea&md 
~:Ill~ 

!t~>'l.>i¥~ 
:El(l.t~f.! 

·----~'"--···--· .. ·-·-···--···--· .. ··---·-··--····-·-·~-··--.. ·-····-·-"--·-···· 
as.'ril-5:!,'t!J 

41,'l!l-~r.:n~ 

5.3:.'15-1 .L tf.. 

~4ti,1S 

2!J?:TI} 

l!il!l;'l$ 

21!Ufi 

1S1-2W 

.tl}&-:ua 
jlj}<J;.~ 

2~£ ... 2~ 

;!l~W 

HN.-~ 

j!tt,1ti 

.l!n.!iJ; 

.l&i\.2!1 

!S'J.ZI> 

~.j:,<2!•2 

.. !NMt<~ 

ZAll.-2~4 

2:!'i'l!~"{(,l 

zoa.-n~> 
:::-··· .. -···m··-===-·······-"MM?'""Z7 ... ·.&-&WS: ...... ••..• 

NOT!.\1$: { U ~w;wftMill!!' t)ptiona\ 1l.-w1h! 'll.r.,..<~ho~pif&-? 
(~) ]r~l%i!H'Y mlert~.r~ efth<:· dM\:1.\ ~'Ti~T lUJd h ... t~!IM ~t l?l><'.~Tillh\1' !\hull wi.!!h Ire l: 1'(1> Mh. 
{lt} ·~ 1\l);mwli fu~ r>~)l:'l'<ld fro<Jli"'~•'Y r•!L<)ea.ii!llt. 

11..3.3.1 k'l¥:ictl'i1l:al •'solMh:n'i ~uirau.~n~ 'T'h€! 11-i.AU :must ~ovlcle 4•ola8.on hetw~» the ArJr 
cal;lle anil the ·hroo.dtmnd £:oa:rla1 mao:liunl:'l'he. isolati:<;n.inipedarlU1·st~U 00 gfi}:ater than. ~50 k!l at 60 Hzt 
moosut:'t-'d b.ctw0lm any ctJIMlucto~· {ituiltu1itl.g !Shield} l>f th.n AJJ lnte.rfuti! ~mbte. and eitluw tl~e etttt.tcr ettn.dun~ 
w ot ghie!d £~f the- t:()a:.Ual cable. 'fhe- ilrollltiM me:atu~ p:mvldmi: shalt Ool. ab!(!. t{~ wmmt.nnd .500 VPe t:r!l!.l .fur 
mmmhru:Ul, 

1.'he .MA,l.J pmv~t' supply~ if p:t>!)vided, 'iih!idln1eet ~ appropriate rw:titmnl tx'il{u.i:rmnmw. ~ Rt>:f'erenoo.l8J 
fhr gnidan~), 

4tl:'iw reruoollde.r & 11 ~U! 11U<i ll1i (1( H.~U.U !l):ld U ,[L,>,;;bue :t!!li p2ri <(the JSO ~ruldi.\nl flt'Qil~.n~y Ql!tXC!<~·oolHiitil >1 mibjM.t f.Qlr 
~hltollilll ii~RrliltdiWe.ti'rn:l. 
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. TSOII!:;C ')$0.,-3 : Ul~ 
A;'IISltJEEE Sed 8(,'2.:1. 1~8 ~;.ii.tit:ll. 

1'abl~ 11,.2-2 
J)wti·Ctib!J:'! :F'n!:quen~y AlJuORtionB (Fre,Jnende3 in MH.z) 

·==~·------..,.. . .:-=en=:.::=:=::=~:=::=::=:::=:=:==:=~ 
Dat.F. V»l Enf IJat:. c .. n Er.t 

Ce"t.>rli't·,~ Bund Hl!r;ti 

---------------------- ··-···-···-··-···-···-··-·-··-··-·-
~3 Sf,..!iO 

.~g ·~,..(115 

~ 4B .. .<;?. 

'/0 o)<f .. .;)S 

'ji; ()(I .. :N 

1!:;) t!ti-.SO 

244.25 22S...:.W~ 

2(!0,21) ~3+-.Uil 

:156.~ ,2~ ... QD4 

'lS!l.2Ci 24~ ... ~ao 

2tlB.2!J :.S!>:I-·21\6 

l<i4.2~ ~;s-~72 

!\-'Q'fES: f1l SU"<IIe <lftb~ :~vti<rnalt-HU~,i~ ""' \m'rluppir.g. 
(2; F.r-'l!f(UUn...~-t!>~ if.t...~Oti:l~t:e.n:-Mtr ttl'IIJIU !Jft t2!'t1tH~. 
(:31 -t denrJt~;~ thi! pr~~T!<':d .:.n~:t~:~.w;y ;:.l.!<l~i.oll.~. 

SCI-!,.1 

~>!}·~ 

62-'tl6 

68-i:l. 

H-'W 

!li~ .. ff4 

2~¥,.,~4{} 

~48-:.152 

.2S4-2;i(l 

29~~g~. 

':\{}S--270" 

r.~-~'fl> 

:U.3 .. 1,2 Ctn-oont Consum:piton. ThE" MAU ma_y havo its. cJWn pawer .s.up1)ly but i;: Ale<> till.OVI.'¥d to nile 
tiHl power «UJIJ!li~d by the JJTF. thl'<lUgh the AUI cable. When drawing rurn.>llt f-rmn Urn AUI, the cu-r:t'l::nt 
shall r;ot («<:eed \t5A sg:proyid~i hy t:heAUI source. The.MAU shall be capable of<)f>('-ratingf't:,nm all po~i
bla V<lltagf' sonre~~s as st,l'pp.He.d by l"t<l DTE th.ro!.tgh. the r~i$l:ail<'.<:l of a 1l P"..l'mi~i!iht~ AUT etible.!L The :M:AU 
shal1 not dir:rupt tlro broa{lband ciJaxial med.l.w:n shou.Jd the DT.F: pcow£".r ilOU:rt~ fall bel~w the min.imurn 
!lperr.tti<>n!il ltn•eJ under abD,f)fln<ll MAll lo.t'.d conditii)Ui!. Tlt~ MAU sltaU b\1 hili~led !'~trnally tn id{•nti:(~ 
t;he noml1i.al ,.£ihj~' llfeurrent r<;q_u.ired hy tbe deYiW tti; tll~ AUL 

U.:$.~.3 Udvm:- ~nil ll'oe.ei:\llttr:n,..,qni:oo.me:nbr. 'rn!? i<<;qu:lrt'.:rnents f(!l"AU1 cable driver and,rooehl!?l' 
eotllJ.lllniH'lt!l within the MA:lJ lm~ idfjnti:('al ~1ith those lill)(x<iii(lli in S!}cti:art '1 -of thi!! stoaJ\datd. '1\he driver'$ 
3h!'111 provide ~:~1gnl!l.:~ that n:1e.t;t tlY: symmetry Mdjitter tYqui:rement..~ of<;in:\lit Dr tienrttd in !nctlun '7 and 
the n>ooi""rs shall w:•:~t aignals that have: tr~wrl'ed the w~rrst-ca&e lengths qf AUI <Oable, 

U.3.8.4AUl Mooha.nical Conncotion. The MA1i i.!ba1.1 he provided. with a 15-p1n mal~ OQllne~:tor Al5 

iilpecified. in detail in t.he PL..'YAUl SP\.-."<i~tl<:QtlOn.6, in 7.6 oft.hi6 &tandaril.. 

11.3.<1 MAU Tr-ansfe1· <::baracteristictt. Signals \)J'eS(:r.t.OO. on Circuit. 00 are trlltt.$formed into eignal.a 
at thP. coa:~ial cable il'l.terfac,c by deluyir.g them and b;v reformatting them. Sign.nls ~.t th~ ooa;~..ial cable 
int.c<rfacu am t!sns.fon:ned into g]gn.als. 6.n Circuit Dl Md Cil'(:U!t C! by a diffen-.nt framing cb.ax~e !ll'!d by 
addit\un~l delay. 

lt.S.•U AUI to Coaxial Cable J:"'raming Cbaracterlstic!l. Data. p~nt9d (111 Ci:rcuit DO Bhdll first, 
be t·~ooived differentially, ~hen M<~.nche~>tel: decoded into 1m NH.Z dat~x s ~'team, The framing IYf t.h~ dr<ttt1 shall 
then be l:riUl!llforrued int,Q a Mw packet for Jrn>l.'!enf.a.tlou t:t! tho R!" ·mtidulator in. tb.' fullvwin.l,{ way {see 
Fig 11·6 and Fig U-9): 

(1) Up t<.~ 5 bits IJf tho im:oming rlnt.s str••mo. limy be drop'plld f£or d(~t~ti.?.tn :a.ttd Mum:hestf>r di!<:oding 
pnr.Jn>r>e?.!, 

(2} B.:lgin·t\it'lg with th& f'::.rst. !!'.en:!, 2U hit.s •>tz.e-.rv""nc po.twnt shall be '-'ent for rutei.l'f\>r &}'nchronl'i!>~tlon 
nnd dock mOOYeJ:y. 
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lSOilHC 8~(1'l<i ~ ltltlll 
.'\r."'SlllEEl'~ ~'it<i &/J2.u, l~~ VJ.tiM 

___ ,_, __ , __ 
t~~ti~ =:x::x:::c=~xx::: :::=x 

L ....... "-'TI-0 ~A~- -1.~ .. -.1 ... ,_ :~~ -··-J ... ···-'fWAU~t~--1 l _.,........,. Sftli,M MU 

Figl"l-9 
Packet l-'otnud kt Moonlatot·Input 

(3) 'l'ha ne'Xt two hits ~'""0-Qnc in the h:u:.:mning pattem) shaH txlth be. set tu ~and form the Um•crnm· 
blet1 Mod..e .P~lhuiter HJMD), TM. t:!MD shill! t.ak.t?. tlu~ pl.llce of tltl1' Zffi'IHma in. the incoming putwl'.ll; 
it Eha.LI not he in.s<>rted. inm tbe datu stream. 

{4) AU r(,mai.ning b1U! in the preamble, Sl<'D, 'Uld data tl.elds ~ be Ri!t-lll'l1bl00 (l.ud~ :-1 CCJT'l' V.29 
scrlllilbler pl{lB a differential Hncoder pet 11.3.4.1.). 

{5) A pogtanthla {BECWDJ eon.<Jtt<ring of a ~ro followed by 2.2 ones shall he addc.d imm~>dia~l:y ~lfl'..er- th~ 
Inst scramble.d data hit{~ pustamh1e ls n<lt sc1'ambled), 'I'hG pootamhie ll'UlY oo ertonded t.(l allow 
wntrulloo turnoff u! the tranmnittf~(t i.tigneJ. att .:Jmwn in Fig 11-6. 

{6) All hit£! (unmodified proil.mhle:; UMDr scrambled preamble, SF'D, AJ:~d d~1t.\l; and poatamble} are 
inve"rtoo .. 

(7) Ali bit;);! ~en.e to the R.F modulator ar~ difft~ront~ally eil«)ded. F igure ll-9 3ln>ws the Hf.tpe-dr(Ut(:<~ of 
thi' d;tta. t~&fhre !tl''.d nft-er tlmliifferential enoodal', 

{S) The SQffi 'l~t sett*n~ shalllte g(..xnerated atter a ~ucre.agthl dttta f;:r.ln'lfifli;l!$i>iM. hy tranr.~:mitting u 
cO'Ilil.<ion (!n1h~ement RF' ;ugnnl v.rith the timing shown itt F.'igll-6. 

B~<'~~us~ the prmm:t.bl£ of iJH:i imlOming ::llib1 on Cir<m.i.t. DO l.G m.odith~d, it h1 m:!llli!ittOO that DTEs f.?e'lt<!l:nt<~ 
a tnmim.um lllnf;tb preanthle crf 4-I biht "t'h.;.nmu:hmml p~lil.mble l~ogth is }lllllWt.~l tn he 6'2 hits, ali Nh~wn. in 
Fig 11~. 

:u .. <u..l."l &ram.hle't' an.d Uitl~tiBt &lc.oding ~uil;'()menw. 'fh(3 N"RZ dai;a shall boe ~ram· 
bl.ed (U8in~ a CCri'T V,29-type- g(,>-ramblm:). A rtew ~d t;hall b<l used hy the !;;ct'.Uubl~r ft)r eYIH'Y nHw pad:~ 
prosentoo by thtt riTE to tn.i1> .MAU. Figure 11-l.O i.s a. diC~P~m or .a. t;ypielll S~'ambl~l' impl«mtmtation, 

The ~cramhled NHZ data ~JbnH. b~ diffel:i:intiaUy en~e<i (<;<.~ l''ig 11-11. fur a t.ypictil imphml(-mto.tion). 
'I'he enUN e.n.«!ding pr~M wmpri~ tlw scrambling and diff<!rcntia! cn~:oding i~ e$Sentially ('.(Jui'Va

l~t 1;o 1\ division !if th.e polyn.Qmial t'epr.~e.~.ttng tbe data w bo ttansm.it>~ by the fuUt)wing polynnm}al: 

11 .. 1.4.2 CoaxitAl Cable to Ati"I li'i:umi~ (.."harn.eleristics. Th~ MAU ruw.H demoduh1to, dlffa-t>z~ti;t1ly 
d<~'1XIe, and inv<.':t't the received RJi' data signal to :ro(;ovcr th(l lroramh!~ and ·l.nv•rtoo data ~t"rcam. Cloc.k. 
a.t'lall b& Eeeov<:t\)d ami n rer•lica ill' tile uniil~rod and tton.inverwd !:ran..amitted data stream sh&U be cre>
ut.(ld. Tn~ :rootorod data Rl1.all he fo·rc<'£1' to u logi<: '\me" ntat~ whenev(f.r. no RF da~ signal :i» det«.'f;ed. Thi~ 
pl'cvonti:> falS(l UM.D dtltect"ion tm.d :fut'COO p<J3t.ambl<l d.ct<:•<:tinn wh~n oo currie- is prese-t~t. 

Thti fril:M.ittg il'tfWatl.On t<Miirlned l.tr ilm RF dF.rta gf:res.m shall be tt*->d w ref'.orat:nri th!:l re1:d'Ved. dau~ 
oo that ni"J mo:rt\ thnn fJ hits ~ lol"t !l.t~d oo mnre than onD bit n.d~l to -&..e f}:ream.ht~ field, •md :no bit.-. ~~~ 
ndd(ld. to!)!' lost f~)fn the t<.n& of'1he kli.nl<mit data.. n~~tion oHlte UMD in the TIH1~iiV6 dat!\ sh<\ll i.uiti..~t;.~, 
aftm~ a UX(ld dQ'iay, lt 1u.-:aft:r !¥.tmm:~~>d p:remnbl~~ sequet'l<lt~ of zen).one pctit>)r:n. !his patw.r.n. "fill!i! in.~ th(: 
prcambl~) bit~ altt~r<!d due, to the n'll.tning inf~atitm u~ lhitf ht!gi:l.lnb,g; <rf t."lt(>, packet: th.@ z;ero-~me i!!ynchro
nizRti()n ~md d~:>ek t'1l<~ery ~u.ellf'.t)1 the UMD, and tht.' d~crumblet< sy·ru:hroni:r.ati<m ;:;€quence. 
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lSO!Jl~C Sli~~ : l<t~:~ 
:\~~~'Jt~lli· Htrl 'SI'J~ft~ ~~ill;~ -~li~a 
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1X OArt:; ··--·---·--···~.~=-J.D• . ~ · ...... Qrm 
~ ! 1~ 1$ 

I ·=====================-----4~----+---~· ···--·-........... -......... --.c------------' 

.•. I!'ig :U..:!.U 
Slcrambit:~r 

I
~ _ ...... ........ ---...... ·--· ................................ 1 

t 

~- -~;;--~-w--,. ')-L_ 
... - . . ......... ,,_. .. , r·---./1 J 

- ~¥r~;i. ----............... ·-··· _________ _,! 

F.ig:U-11 
flitf:e-tr-~~i#!-1 En.£CH:ler 

'1'he ·M:Atr <iba H cie54'rtm1 ~~l0 ·tile ·tf1-cHivoo <lata \lo\liug ~. $:t\'!f~:t:Yitthmnizing ( CCrl"l~ V 2ft·tY1)e') i!..e~ert:mhk~h 
Nt't pd<>r kmwi:li?ldge of th.e f.1Hot.d u.~1d l~y tb(! m:cambllf."•r i>hC\Il .ht\ a<>~wn<·ld hy tb~1 lie~!"~mMer cin.:uit. '.l"ht~ 
deSi:ra-mb1er ;;h~lt have va}.id uutp:ut. no later t.htm 23 bit irri;*u:-vals .a£h~r. ln..:' '(l~lt} i<i· d<;te~te&. fjy fih!1 
'N)Wlvcr. An example of a (1c.~crmnbler is Hh(l¥-'U tn F'lf.l 11<l2, The diff(~NntiaT df;(!H<hn!r. pt.>-.rlhrru.tld h~ the 
«6ntitlUl:ator ilnd. \'l) e dQ!!<:.r}lUlbliug fttt .. dion, ».lX1 ~:SS!.'.ntially v<rviv<~lt:n.t. t1~ th~litlplyhtg tr.c rec,+;(11i ;x>l.YlJil· 
ri\'idl W G()() <J$ defmM in<tJ~ ~rombTittg and tlit!~ratrtb~l •~ne:od.in~c.r~ui!'l'mJ1,nts ;:;~ih~l~~:iun (tb<lvf~. 

,M't~ th13 qe:<;cratnblu:r ';~ .l3:_r~chlrm\:t;tod~ 23 bit-H after> the UJ\UJ, tb1~ com)'('tly dm~n:ra:n'shlNl r~m·i'l-"6 da:t,a, 
e<l:!trtlng· with t:lu! 24-th hl1 .. a~t4~r dm Ul\i.fl, .Utall ~J tr.nl'JSibrr:ed to th4 :&iari:dlli~te.r C.nl.\(ider and thef'l,•ttmn Lt1 
the AlJL 'l"h~ d~·l~lY f<tcnm the detw.ion t~f J;he tf.l'!/tD til> tb(1 ~wgitu~.i!~ !'Ji tha h•eaHy gt.>m~utt.e(l xet'O·tmt:- {lt!t'" 

~<tl"n sha[i lx5 d~~on &v 'tY'~t nv mvro tho.n 0: bitll of p.r-<;~lft.ibl~ ·Are ln01t; 'tmd nu more ~h"'n (I~(~ bi~ add<;&,, in 
t;rrmr.!mili*kn Irma C1Nlt<it nota Cir<:uit If!, 

Tho lYfAU shrtll det;(J~ th<' ":t!J"Nl fQUoo;,~· txl l~y 22 "1nHilf (the ·postmnblo ,J»;\ttem) and, ·in &>'tljtlm!ti.on. ·w'ith 
ttho 1()(;11 d' m1ttif.'J cl<Ju>Ct,i('"~ i1t :thn dahl. b'~!~tl o.r th{;> J~i'eG<m!:~ tif n wHi.sl<>tt e.ni{n..::tJment dtiiiX!ctio,rt ~igrHll, 
sMH ~ll i:iui-:13 that the Plc\~~~t.: PIX~St:;ri.tod. i,l~ b .G \(lj;;.{i! D,'f}: h~~ M i.!X't'!'!l!l.OOtL"\ hita ~ltied hy t:h<} M~\U t{) "th~~ 
end oftrm pm:k\'*'· 
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ti\lt:);lfw.' ~;ao~ ~ 19$l . 
ANSli!Y.l~E Sk,i lliY&~, 19$S F4t~ 

------~-----·-···-""'~~---~----. 

Figli*l2 
)){!~rumbler 

'l'he S<flii That sigmd ;;MJ~ oo dew~l (lit t'h~ ltb" intmaee and t<h~ SQ,E~ &igntd ,eh&%1 hH l)ros(~nuld l-o Gir~ 
~t C.'J ~~f th~ i:r-aMmittiu:g l\.1A:tr, fi.Ultf(l;(:t, w tb~-f i.imil)ff -rn$:idinn.~ £)'{' JU;,..s,5,4, If the l.ll6ll~l. ill' nut 
o~er!i'ed 11t t.hl3 ltlf tnmna~ due to faihl<l'Q qf !1-ny fd.(!;llW:tlt :h~ th-l' trm:r~rmith1l' {!t r'(:,~iw~. :n<1 S(iE signal 
may be pre«ented tQ the AUL ltt the- ()V0nt <i a i:!:al'limt1n €1l.tcreom<mt, '$:li~rgy wiil. <tppear 'in fh~ -eoUlsinn 
onibl~tfi(l'llt hll:lld wit;hlt~ the ~'«l.wi:ndllW·t~ af\tr t::trorgy Mt ~PP~~ in the d~:ti:a hand. Gi:tcult Cl shaH 
be a<lMrtntl w~' roUi.Rio:n ~rtfurcemm:rt iM first. deteded f)nd ;;!h!llH ecm.tirme tl) he £tctiV~ u;nt;il aft~lt tho ItP 
;sign.d on· the Ill? rxr.ri has suooded .. N(Jte tha:t fUl. St~E 'JI:!st ;rig'r:Wil apJ:X~!tdtid ro a packet who."¢ l~\8th m loo& 
than the e>:ld_~,Vind.o·w tima{lt~SHtlmu the mirtitnmll allowt!d, :pa¢1ret l<:~ngth~ \vtU ~ indi~>iinglti®.abl~ from. a 
eomsi.an e~eem~&nt, ~'lit by the ~AU t:mnsntillting. Thtdr:!ll:l..Sn:tatting M:tU ~,+hall 'taka t;hlli i.nt;o r£~nunt 
and slra11 not interpret. ~MtiD' in. tm1 cniHsinn en:ro~~nt lmn1t w ~li.1 >l oolllsion: when tlt~, l<::rrgth oftht< 
thws:rt~itt•xi pacltet is lws: tl:wn hhil Of;'~,. window t.hnH end, th"' SQE 7:'es.t £1({qn~ hae ooe<.n tfflnriffiitted, Sue 
tltt~ di sc,uwi.on. i:n. ll.4.2. f~:r rrmrt~ itdortna~uln n:n ce{Lwittdnw; 

ll.U.4.1t Cii-Cn!t .lli.l m· Ch.•etdi I'll' ~Jxting Chame:t~rlsties. fn. fu('i a!:.metH'!~ o:f a ~mllifrlon, the 
padwt tm::nmt nfthe -rt:>:<:aiv~ data nt tneAtJl is i~ntieal in that o(tfi(l lntnlfmit di~la,A!lr.OOJ)t that fhru:'t) may 
oo l¥rte rmrra l)'r£nWlUW bit than was·lrollt at fh(a t;ram~tnit. port a-nd tlP taB hits· of tht~ proamble lost, In the· 
presanea uf a C4llil'lion, the 1!\eeeivc. data !s ttndefine.d1 hut ~llJa!1'l1 oo prnperly .M.'a.ne'hestm ellCGded, 

1:1.3.4.4 AUI to (;~I Oahle Dt~l«y CbariM~teri'8tfe8. '1'htl Umitlg· and deb:(V$ et~!KH:ia~d w1th ~Jm 
iTa:n!!>mitkr (lf the MAtT are ident:ifimi he:low, 1b ~nsum enmpatih!Hty with all MAtt~ ihc. dl'lilayt> id(~t!d 
b%hW< ~'\nnot be t,~Xtmt)ded nw traded off with ttther del&~ in tho s;t'&Whh 

11Jt.4.4.:1 Cl:irnui~ DO' to .lUi' .Data Sil~all~lay, The di!la,y ilxw a tr~tnrutJon qn ditmrlt :vo nt tbu 
end af A bit t(} t:be O,(lt.'rt.'fi!p(QM.Ii~ phwm char~ ¢f thG> ~~- data: signal (hl:fclt ~>it WI:$Cn St) that ·iln ID1 burst 
}ih.a~ f;htmg~ doo$ ~xiJtt) aht\11 b<l nt\ m.O't'(;) than 24 hit tim~. Th~ delay· ftoot ~be first tr&nJlltlu.n. ·l)n Ciit:uit 
.DO to; Um tirttt appear£tl)¢e. of It'? ~nergy1 .ho~er, lt; Mi. specified •~:s:¢e~t ·f'& it is determiMd {>y U'tbar timing 
oonat.lfalritB. 

ll.S.-$.4.2 C!rewt .:OQ· tu Clit W Output Del~~ In {h0-il'.'li'nt thii.~ flm MAU lx!gjn~ roozyi:"ing 4.\!le"fSJ 

o:n th¢ oomrla1 t'tl,edium_jugt bef'Qf'~ the. D'l'E ·pN&~t$ drtta tu theAIJl, a t~;tllision m:t!Ul htJ·dttuK>fed l{l~t~y, ~$ 
dt1!lCritJOO in Fjg 11-4. The dcl~y f~'O<:m th~ first hit :at Cireuit DO of.the\ADl w the PIXffi'G:ntuuun nftalllsion. 
enfotttmil4tt·at t'h~ coo.xial cgljlc intl;>nnC'i.i iu this ~!lreun:urtanca shaU be 32- hit ~i:mes ntaxim.um, 

u.a.~.4..3 Trtu'U!Jllit .Pm1tatiililt'! oo j3.QE ~6t Slgnall>0lsy. ThedeJay from the bdtiul transition nf 
th({ fin~t; bit of the: p~:~~tam!»e ($-l:'Qadbl>lttd End (~i Fr~me Pelirnikr) mea~5uNd m, the RF port tn the 6{1% 

xmint -or the :ri~ od:ge l)ft'htt· SQE 'lbiit signalehaU ba 35 ± 3 bit times. 

11,3,.4.4.4 $QE i~at Signal .Ltmgth. The ~b1 ~~t <~ignallengfu shru! be :w :t 1 btt timeg as xnea~ 
~tn.'ed .at the 50% ~int<> of'the RF si;pud, 
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