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International Standard ISO/IEC 8802~3 : 1993 
ANS!JlEEE Std 802.3~ 1993 Edition 

~This t~dtLioll cvntairi~ ,t.,NST/H~!EE Std 80~L~)-1.&8b, 
ANSl!IEEE Sd S02.:k- Fl8G, ANSliiEEE Shl 802.;1d. 1987, 
ANEWEEE Std 802.Jb,JB85, ANSI/IEEE St<l 80~03<•1987, 

ANSJlf:EE SW /0~31/lEEE Sed BOZ.~li-1990. &mi 
l\'>idt.mg i'rom fvhidenane\' BBHoL iil.1 

Information technology-
Local and metropolitan area networks-

Pa:rt 3: 
Carrier sense multiple access with 

collision detection (CSMA/CD) 
access method and 

physical layer specifications 

Sponsor 

Technical Committee on Computer Communications 
of the 

IEEE Co:mputer Society 

Ahstraet: Thi;o Local and l\<Ietropolit;m Ar>'<* Neb.No:rk standard, IS0!1EC i:Sf\02,8 • 1993 [1~'\JSl/IEEE Std 
802.3, 1993 Edition], specifies the rnedm access control eharactctisttes fo- the Carr:ier Sense .Multiple Access 
with CollL:;ion Detection (CSMA!CD) access method. It a.lso spe6fies tJw nHYlia, Ml·)i1inm Attachment Unit 
il\:IAU) and physical layet repeater unit fur 10 ?vlh/s baiieband and broadband systems, and it pnNides a 
l Mb/.s baseband .implementatinn. Specifications for l\L\U types 10BASE5, HJBASE2., FOIEL !fiber optic 1n
ter<epeat<:r 10BROAD3G, 1 BASE5, and. :WH/s,,SF> Tare included. System considBrations for multiscg~ 
ment 10 Mb/s baseband networks arc provided. Layer md sublayer interface specifications are aligned to 
the 180 Open Systems Interconnection Basic Reference Model and 8802 mndels, The 8802<1 internal mmid 
is dBfined and used, 
Keywords: data proc.:~ssing, information interchange, local area netwot·ks, mode oi' data transmisskm, nd· 
vmrk interconnection, rnndeli:; 

Adopted ns an Inte!!:'nntionul St11ndard by t.he 
lnte.rnationd Orgunkathm fnr Standani.Lwtion 
and by tl:w 
Interna.tinnal Ek~>tNteohniN\1 Commission 

FublisJ:wd by 
The Institute <~f Electrical and Eleetroniu; Engirwers, luc, 
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ISO (the International Organization for Standardization) and IEC (the International Eler
trotechnical Commission) form the specialized syt:>tem fur world,;vide standardizadun. 
National bodies that are members of ISO or JEC participate in the devdC~pment of Intenw.
tinnal Standards through technical committees established by the respective organization to 
deal with particular fidds of technical activity ISO and IEC technical committees collaborate 
in Hdds of mutual interest. Other international organizations, governmental and nongovern
mental, in liaison v:ith ISO and JEC, also take part in the work 

In the field of information technology, lSO and TEC have established a joint technical com
mittee, ISO/IEC JTC L Draft International Standards adopted by the joint technical commit-
tee are cin:ulated to national bodies flw voting. Publication as an Intentatinnal Standard 
requires approval by at least 75% ofthe national. bodies casting a vote. 

In H185, IEEE Standard 802.3·1985 was adopted by ISO Technical Committee 97, lnfbrmc.
tion processing systems, as draft International Standard lSO.:IliS 8802-3. Following the pmce
dun•s described above, the Standard \Vas subsequently approved by ISO and published as ISO 
8802-3 : 1989, incorporating ISO 8802-3/DAD 1 which had resulted from tho adoption by ISO 
in 1987 of ANSWEEE Std 802.;'.la_ 

A further revision was subsequently approved by ISO/lEC .ITCi 1 in 1990, incorporating 
ISO;TEC 8802-:3/Amendmcnts 2 and 5, 

A third edition, published in 1992, incorporated IS0t1EC 8802-3/Amendments :3 and 4. 
This fourth edition cancds and replaces ISOr1EC 8802<{: 1992 and incorporates IS0r1EC 

8802-3/Amendnwnt 8, Maintenance Ballot; Amendment 7, Layer mancrgetru,:nt; and l\.mend
ment 9, S:vstNn considerations f(w nwltiBegment 10 i'tfb I e baseband networks and Twisted
pnir mediurn attachment unit (J;fAl/! and baseband medium, type lOBiLSE~T. TheSi1 amend~ 
ment« \Vere approved in 1992. 

For the purpose of assigning organizationally unique identifiers, the Institute of Electrical 
and Electronics Engineers, Inc, USA, has been designated by the ISO Council as the Regis
l:rat:ion Adhority. Communications on this subject should be addressed to 

Registration Authority :for ISO/IEC 8802-3 
do The Institute of Electrical and Electronics Engineers, Inc. 
,145 Hues Lane 
P.O. Box 1831 
Piscataway, N.J 08855-l:~:n 
1JSA 

During the preparation of this International Standard. information was gathered on pat
ents upf\n which application of this standard might depend. He levant patents w<:.•re identified 
as belonging to Xerox Corporation. However, ISO and IEC cannot give authoritative ur com
prehensive information about evidence, validity or scope of patent and like rights. The patent
holder has stated that licenses wiH be granted undtsr rea;;tli!able terms and conditions and 
comtnunkations on this subject should be addressed to 

Xerox Corporation 
PO. Box 1800 
StamJord, CT 06904 
USA 

lnte.rnation<.d Organization for Stand<1rdi:ration!lntE:rnation<;.l Electrot:eclmital CommiBsion 
Case postale 56® CH-1211 Geneve 20 ~Switzerland 
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Fm."f~word to International Standard ISO/lEC 8802~3 : 1998 

This standard is part of a family of standards for Local and Metropolitan Area Networks. The relation
ship bf4ween this standard and thH other rnmnbers of the f:qmily is shown below. <.Tht:! numbers in the fig
ure refer to ISO standard numbers.) 

·11_____ _8802-2 -------~1 

BBBB 
DI\TA 
UNK 

LAYER 

UNK 
LAYER 

This family of standards deals with the Physical and Data Link layers as defined by the ISO Open Sys
tems Interconnection Bask Hefiommce Model (ISO 7498 : 1984). The access standards define four types of 
medium access technologies and associated physical media, each appropriate for particular applications or 
system objectives, Other types are under investigation. 

The standards de:fining these technologies are as f()llows: 

(1) ISOt1EC 8802-:1 [Al'>JSI/IEEE Std 802.3, 1893 Edition], a bus utilizing CSivVJCD as the access 
method, 

(2) ISO/lEC 8802-4 [ANST/l:E~EE Std 802.4-H!SO], a bus utilizing token passing as the access method, 
(;)) ISOt1EC 8802--5 [ANSit1EEE Std 802.5-1992], a ring utilizing token passing as the access method, 
(4) ISO 8802-7, a ring utilizing slotted ring as the access method. 

ISO 8802-2 [A.NSIIIEEE Std 802 2-1989], Logical Lin!? Contro! protoco!, is used in conjunction with the 
medium ao:ess standards. 

ISO/IEC 10038 [lli'l'Sl!1EEE Std 802, lD, 199a Edii;ion], M.ed!a access CMttrol (11-:fAC:J bridges, specifies an 
architecture and protocol for the interconnection of IEEE 802 LJ\Ns below the MAC service boundary. 

The reader of this document is urged to become familiar with the complete family of standards. 
The main body of this standard ser<.res fi:Jr both the ISO/IEC 8802-a and .1\NSIIlEEE Std 802.3 stan· 

dards. IS0/1EC and IEEE eaeh have unique foreword sections, The Annex applies to the IEEE standard 
only_ The Appendixt:'S serve as useful reference material to bnth standard,;:. 
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ANSI!IEEE Std 802.3, 1993 Edition 

If<~J;;g Standards documents are developed within the Technical Committees of the IE.EE 
Societies and the Standards Coordinating Committees of the IEEE Standards Board. Mr;m-
bers nf the committees serve voluntarily and vvithuut compensation. They are not necessarily 
members of the Institute. The standards rleveloped within IEEE represent a consensus ofi:be 
broad expertise on t.he subject within Uw Institute as well as tbose activities outsidE' of IC'KE 
which hnve expressed an int<.ore~>t in partkipating in the development ofth~c' standard. 

Use of an iEEE Standard is wholly voluntary. The existenee of an IEEE Standard does not 
imply that there are no other ways to produee, test, measure, purchase, market, or provide 
othPr goods and servin;s rdated to the scope of the IEEE Standard. Furthermore, the vk;w
point expressed at the drne a standard is approved and issued is O>Ul'~jeet. to change brought 
about through developrnents in the state of the art and comments received from users of the 
standard. Every IEEE Standard is surdeded to review at least once every five years for revi" 
sion or reaffi.rmation. ·when a document is more than five years old, and has not been reaf.. 
fins-wd, it is reasonable to condud<:' that its contents, although still of some value, dn not 
wholly reflect the present state of the art. Uo;ers ar<:' ~:autioned to check {{I dd:ermine that they 
have the latest edition of any IEEE Standard, 

Comments for revision nf IEEE Standards are wdcon:w fnJ:m any interested party, regard
less ofmem1wrship affiliation with IEEE. Suggestions br changes In documents should be in 
the -[()rm of a propo~wd ehange of text, together with appropriate supporting comments 

Interpretations: Occasionally questions may arise regarding the meaning of portiorw nf 
standards as they relate to specific applications, When the need for interpretations is brought 
to the attention of IEEE, the Institute will initiate action to prepare appropriate responses, 
Since I.KEE Standards represent a umsensus of all eoncerrwd interests, it is irnportant to 
ensure that any :1nL:rpretation has also received the nmeurrenee of a balance of interests. For 
this reason IEEE and the members of its teclmicai conunittees are not able to provide an 
instant response to interpretation requests except in those cases where tho matter has previ-
ously received formal consideratiorL 

Comments on standards and n•quests for interpretations shuuld b~· addressed to: 

Serretary, IEEE Standards Board 
345 East 47th Street 
New York, ffi' 10iH7 
CSA 

IEE.E Standards documents are adopted by the Institute of Electrical and Elednmics 
Engineers without regal'd to whether Uvjr adoption may involve patents on articles, ma-
terials, or processes. Such adoptiom: does :not assum.e any liability to an:y patent owner, nor 
does it assume any obligation \Vhatever to parties a.dnpting the standanls dtw::uments. 
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Foreword to .ANS1!IEEE Std 802.:3, 1993 Edition 

fThis Foreword io oot n part af this !ntanati,mal3trmd;ud nr of AJ\ISlffEEE 802.:3, 1883 Edition.; 

This standard is part of a i~:unily of standards for local and metropolitan area netv<orks. The rdationship 
behveen the stand.ard and other memben.; of the family is shown below. (The numbers in the figure refer to 
IEEE standard numbers.) 
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" Formerly WEE Std ollz.JL. 

This family of standards deals with the Physical and Data Link layers as defined by the International 
Organization for Standardization (ISO) Opetl Systems Intcrumncction. Basic ReJl::rence Mndel (ISO 
7498: 1984). The access standards ddine G.f'IVtoral types of medium access wchnologi.es and associated phys~ 
ical rncd:ia, each appropriate for particular applications or system objectives. Other types are umier· inv(•sti
gadon. 

The standards defining theEn technologies are as follovvs: 

<>IEEE Std 802': Overview and Arcbitectu.re, T'his standard provides an overview 
to thf; family of IEEE 802 standards. 'I'his document forms part 
oft he 802.1 sc0pe of work. 

" IEEE Std 802.1H: 

"TSOiTEC 10088: 19:18 
IANSJJTEEE Std 802. 1D1 

"lEEE Std 802.1E: 

111 ISO 8802-2 iANSUIEEE Std 802.2]: 

LA.i'\'/I\L:\N :Vlanagement. Defines an Open System Interconnec
tion (OSI; management.-eornpat.ible un::hitedure, :md serviees 
and protoeol dements for use in a Ll"...L"i!Ivl.lu'J environment for 
performing remote management. 

kL'\C Bridging. Spefifies an architf:,cture and protocol for the in· 
terconnecUon of IEEE 802 LANs bdow the 1\:l.t\.C service 
boundary. 

System Luw:l Protocol. SpeciHc:s a set of services and protocol fbr 
those aspeets of management concerned ·with the loading of sys
tems on IEEE 802 LANs, 

Logical Link Control 

"'IS(HEC 8802-:3 \i\NSJ/JE.E:E Std 802.3]: CSMNCD Acecss Method and Physical Layer Specifications 

Dte 802 Archih.:tture ~.:.nd Overvl€\~/ Spedfi.;.'at.ion" originally knG\Vil as IEEE Std 8!J2.1A> has bt:en rBnutnbered a:?i tEEE Std 602 Th.i~ 
has been done to a·~commociale mcognition of U>e> base ~'amhn:t ·in a farniJv af standards. H.efererwe>< tu JJ:<.:EE Std 802.1A should be 
~~on;:xidered a~ ret~~rences to IE !~~E· t:)ttl 802. ,. 
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----------------~················· -------···········'-""""·······------------· 

"'ISO!lEC 8802-4 lANSl/IEEE Std 8024!: 'Token Bus Access Method and Physkal Layer Spceifications 

"' ISO/lEC 8802-5 [ANSJILCEE Std 802.5]: Token Ring A.ccess Method and Physical Layer Specifications 

.. IEEE Std 802.6: 

., IEEE Std 802.10: 

Metropolitan Area Network Access Method and Physical Layer 
Specifications 

Interoperable Local.Axea Network Security, Currently Cordains 
Secure Data Exchange (SDE) 

ln addition to the family of standards the fo!lmving is a recommended practice f(Jr a cmmnon tedmoiogy: 

., IEJ;";g Std 802.7: IEEE Recommended Prm::tice for Broadband Local Area 
Networks 

The reader of this document is urged to become familiar with the complete family of standard" 

Conformance Test Methodology 

Another standards series) identified by the number 1802, has been established tu identify the eonfb:rm
ance te·st methodology documents for the 802 family of standards. This makes the correspondenee between 
the various 802 standards and their applicable confnruw.nce test requirements readily apparent. Thus tho 
eonf(n'rnance test documents for 802.3 are numbered 1802.3, the confonnance test dm:ument:s f(w 802.5 will 
be 1802.5. and so on. Similarly. ISO will use 18802 to number conformance test standards for 8802 
standards. 

This edition of the standard detlnes 10 l'vib/s baseband and broadband implementations and a 1 Iv1b/s 
basdxmd implementation of the Physkai Layer using the CSl\1.,_;\/CD acces~> method, It is antic.ipated that 
futun; editions of the standard may provide additional implementations of the physical layer to support 
different needs (for example, n1edia, and data rates). 

This standard contains state-ofthe-art material. The area wvered by this standard is undergoing evolu .. 
tion. Revisions are anticipated to this standard ·within the nt'XL few years to clarify existing material, to 
cor:red possible errors, and to incorporate new related materiaL 

Readers wishing to knmv the state of revisions should contact 

Secretary 
IEEE Standards Board 
Institute of Eiectrical and Electronics Engineers. Inc 
PO Box 1331, ,145 Hoes Lane 
Piscataway, NJ 08856-1a:n 
USA 

The JEEE 802,:3 Working Group ackno\viedgcs and appreciates that many concepts embodied in this 
standard nn~ based largely upon the CSivL4/CD aeces::; mdhml earlier described in The .Ethernet specifka~ 
tion as written jointly by individual,;; ftorn Xerox Corporation, IJigital Equipment Corporation, and Intel 
Corporation. Appreciation is also expressed to Robert M. Metcalft' and .David R. Boggs fi)r their pioneering 
work in establishing the original co.ncepts. 
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Participants 

When the IEEE 802,3 Working Group approved the original standard (ANSI/IEEE Std 8023-1985) in 
1983, it had the following membership: 

Phil L Arst 
Robert F, Bridge 
Charles Brill 
G. J, Clancy 
John Davidson. 
Ralph D0Ment 
Hank (H. NJ Dorris 
Judith Estrin 
Richard Fabbri 
In"''td Fromm 
MITLon C. H;,£"uer 
Bryan Hoover' 
r;,,"orge )) . ,Je Ia tis 
Harold \V. Katz 

Donald (;,Loughry, Chair 

Dooald E, Kotas 
William P, Lidinsl'Y 
Lam·ie Lindsey 
William D. Livingston 
AndyLEque 
Daniel Maltbie 
,Jerry McDowell 
G. Kenneth Mlller 
Robert L. Morrell 
Wende!! Nakamine 
W. V Neb[.,Lt 
James ~elson 
Thmnas L. Phinney 
David Potter 

Rc•b<"rt. 8, Printis 
Gary S, Robinson 
Robert Rosenthal 
Gary Stephen" 
Daniel P. Stokllsberry 
Ke!L F. Sum01o;r 
Daniel Sze 
'~/ictor J. Tarassov 
P. K Wainwright 
Lyk Weiman 
Hugh E. \Vhit<· 
Choa-Ping \Vu 
Nick Zades 
Mo R Zonoun 

Additional individuals who contributed actively in the development ofthe original standard (ANSI/1EEE 
Std 802.3-l98fl) throughout its elaboration were 

Juan Bulnes 
R.on Crane 
Dane El\ir;l; 
Alan Flatman 
Maris Graube 
Guy Hm'kins 

Dean Lindsay 
Then. T. Liu 
Ruberl Moles 
Tony Lauck 
Soseoh St. Amand 
Rich~rd Seifert 
l"athan Tobol 

Mark Townsend 
Hoger Van Brunt 
Be Vicklunrl 
Chns Wargo 
H.ichard Williams 
Ron Yara 

The ECNIA TC24 Committm; on Communication Protocols also provided helpful input in the development 
of this standard. 

When the IEEE 802.:3 \Vorking Group approve.d Al'\JSit1EEE Std 802.3a-1988 (Section 10) in Kovfmlber 
1984, it had the following rrwmbership: 

Menachem Abraham 
R V. Balakrishnan 
William Belknap 
Charles B1·ill 
J unn .Bulnes 
Stephen Cooper 
Ronald Crane 
John Davidson 
Mark Devon 
Phil Edholm 
Gregory Ennis 
.Judy Estrin 
Hichani Fmnsen 
Ingrid FI"Omm 
Robert Galm 
Rich Graham 

Donald C, Loughry, Chair 
Alan Flahmm., Chair, Type JOBA8E2 Task Force 

Guy Harkins 
Greg Hopkins 
tfm~ l{.p:n ned v 
Hiroshi Kobayashi 
Tony Lauck 
William Livingston 
Hugh Lngan 
Leland Long 
Andy Luque 
Dani;;] Maltb:ie 
Stevf~:n !>'Ioustakas 
1NmHlei1 Sakarnirw 
Lloyd Oliver 
Aidan Paul 
David Potter 
Eugene Rellly 

,l'o;leph Rickert 
Gary Robinson 
Rob,;rt. Rosenthal 
,foseph St. Am3tnd 
Walter Schreuer 
Stephen Soto 
Gar.Y S1)encer 
R1;,bert. Sun1n1ers 
Pat Thaler 
Geoff Thompson 
Wendell Turner 
David 'VVhit.; 
Lawrence Vv1ute 
Hich William<1 
Ron;;ld Yara 
Mo Zonoun 
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The f\)Hnwing persons >Vcre nn the balloting committee thu approved A:'\ISI/IfDEE Std 8023-1885 f{rr sub· 
mir<sinn tu the IEEE Standards Bnani: 

\:V. Admm; 
R.Appkby 
G.Amn!d 
Y, Bat:g 
K Beaun:gurd 
J. De;;ker" 
f.~. Jh:rgaitni~~i 

Hoorstyn. 
A. Ca.rratn 
(}, C.arso.n 
S. Ct:tt~krw.:h~rb 
S. Chandn;, 
F. Chang 
C. Chao 
G. ChBD 
P ChHn 
K. Chon 
R. Clww 
G. C!inqu10 
L (>Jtt\m 
D.Cmr 
R. De~Ja.rd\nc:; 
D.Dkkd 
C. Eldridgo 
P EnBbw 
J. l:.St~rh:hrch 
M. r.'iguern1 
D. Fi~hH 
J. Fletdwr 
W. Fnnta 
R Gngliant) 
D. Can 
M. Gnwhe 
M. Greene 
R. Gust:.n 
K. Ihrrb;.wgh 
G. Harkins 

It .Hr~tringtr•n 
H. Hellha~n 
L HeseltA>n 
D tbslep 
C. l:hbbs 
S IIdbde.r 
L HuLton 
P. lnduia.go 
T hhlda 
,J. ,Jekrne::t:::hy 
0 .. E:.aiw 
S. Kt>k 
K Katwff 
C. Ke1i5ler 
l.J. Kirs-c:hen 
R Kolm 
T. Kuki 
H Kunk«l 
vr Ln; 
V Lasker 
NLml 
It L<L•ghlin 
F Lim 
T. Llu 
J. Lw 
lL lougb:ner 
D. Lou;;hrv 
T Lm1henkillbi 
D. M!tnehe<'kr 
Irl ."Marc0 
D Maltem 
D M<etnork 
D .Mld:As 
L Mon"'' 
D Morrt~:l 
J. Nfur.n.y;:;nn~ 
R. N~hi;n 
n Of:mvit 

C. 02tf.'r<lkher 
M. Papii 
S. Peter 
D. Phuoc 
:'T Phlt:l.rtfJV 
<T PO\Vf:!r c• 

A Recid< 
M. f{,,pko 
F R.estivo 
L Hk.h 
DHme 
R. Rosenl.b! 
P. !hmsadri 
8 s~~H"!Gt{ienko 
ll Sui>h{ 
t• Sttuer 
N. Schndd<•w.ind 
0 SediH 
D. Shq12,rd 
D. Slwtcr 
H SnicnKHt 
G Steph><rm 
C, Stilld.mwr 
K. Snxnner 

~: ~(;~~~~~A i 
D. Tdher 
J, T()nrret. 
I\. Tu 
.D. H.mballgh 
<J. \f~)rhl(::;; 
A. \V!mnber(':{'r 
W. Wenker 
T \Vh,hio'F' 
T Wolf 
F. W'dtf 
RY(mg 
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.\khu.h:.t::-:;. i···T~::i.·~~~:.: ~·~.::::: 
.,:: r~i:::::q!::l:: I., }{;:::::.:x· :·:::~.:·~;;::::( 

.) . . ':k:;:;(l fibj,:qd::d') 
NJ: :·~·: ::~·::··: 

<.:;:_ :._~:· . U/h ;~:·:: 

r:{~:d:i 
:H\\::::h .. ::;: n.::: :) ~ ;1} 

friq( ,, i·.:· J :l.d:: ., 
i<;<:::: H 
hi::::::j:;: .. :.K<\!:::•.::;::.,;1:'::;::: 

: .;::;:;.·.·:, :: :·~J:r:·~ .. ::·::;:.·: 
A!'::.~::!! M J.:~~:: !! .. :~:{:::!. 

~t~n·::~:: f.j::{::~~::,~~·: 
.;,.,,,,,,,:(\ \Li:::;:•i 

l..\:;,tr:~ ·:·' ;} hhd ·:.;J::::=::t 
I\~~j:·: '::f::~~ ·~.{~':1~ 1:t~·<~:··: 

.. LJ:n Vi' b: :·•·,J; . 

. J.~~.vk M: ·. h .. :):)f: 

f~:·::~~·~:\·. f\ ·~;{:;.~::::::: ~:::~:~:fH:~::::~~: 

·:·:!':~~::::::::::t:f:: i! ... :b(::::~:::'f:d~ :::.~px*: 

f,;:·:ih:::c X...:;-h:/L:q 
!f:::\:}'::'::i'):~::s~:·::j: L.::~h.::::f.) 
}1:{;;:· 1/ J •l'. 

n.~::: .~·: s:~:~::~~:.:;~:K: 
J ;.};.;:.:.t::::;:;::. h\::}'i) :q:d~i 
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\\<'hen the IEEE 802.3 Worki.ng Group approved ANSI.!IEEE Std 802.3c-1985 (9.1-9.8) in ,July 1985, it had 
the fbUowing membership: 

Menachem Abraham 
Keith Albright 
R. V Balakrishnan 
William Beiblap 
Richard Bennett 
Charles Brill 
Jmm Hulnes 
Stephen Cooper 
Paul Eastman 
Phil Bdbdm 
Gregory l!~nnis 
Alan Flatman 
Richard Fransen 
Ingrid .Fromm 
Pv-.J!:l<'Jtt Galin 
Shamd Gandhi 
Rich Graham 
Rkhatd Gumpertz 

Donald C. Loughry, Chair 
Geoffrey 0. Thompson., Chair, Repeater Tash Force 

Hacene Harit.i 
Guy Harkin~> 
B'n;d Huang 
Stephen ,J anshego 
Donald Johnson 
Kwj, Yung Jung 
Paul Kellam 
Jue Kennedv 
Hin:>shi Kobayashi 
Lee LaBarr€ 
Tony Lauck 
John Laynor 
Willianx Livingston 
'1\m:"j Lockyer 
James Lw::as 
Andy Luque 
Daniel Maltbk 
Steven Mcust.akas 
Lloyd Ohver 

/\.idan Paul 
David Putt.or 
Eric Rawson 
J nscph R.kkert 
Gary Robinson 
Timothy Rock 
David Roos 
Robert HoBentbal 
,Jo:seph SL Amand 
Walter Sehreuer 
Semlr Si.razi 
DavidSmitb 
Stephen Soto 
RobHt. Summer>1 
Pat Thaler 
Wendell Turner 
Marc Warshaw 
Ronald Yam 

The following persons were on the balloting committee that approved ANSlJIEEE Std 802.3c-1985 (9,1-
9.8) for submission to the IEEE Standards Board: 

Marshall Abrams 
,John Adams 
\Villiam B. Adams 
8 R Ahoja 
P. D. Amer 
Kit.Athul 
Willirun Aw~n 
Yong-Myu.ng Baeg 
V!e.sl;;y A. Balleager, Jr. 
Edwardo W. Bergamini 
H . .F, Boley 
Paul W. Campbell, Jr. 
tlecn·ge S, Can~on 
PoCbm 
L Y, Cheung 
Kilnam Chon 
T; I\!<:~.( GhJw 
w. r·. IAww 
Dav.id Cohen 
Allen F. Conrad 
Robert 8. Crovlci~r 
Michel Diaz 
Philip H. Enslow, Jr. 
Judith Estrin 
John W. Fendrich 
H;:.:..:rvev A, :F\·;.:".":e.::-nan 
R ,J. Gagliano 
Patl:"i!:k Gonia 
Ambl.lj G·oyal 
Michael D. Graf'bner 
~1arill Graube 
Nabushin> Hamada 
Joaeph L. Hammond 
S u: Harris 
• .J. Scx.tt Haugdab! 
C. W. Hobbs 
,Jim P. Hong 
PaulL. Hutton 

Richard Iliff 
Geu.r;:-e D. ,Jebtis 
KD.Jensen 
GuvJmmol~ 
Karl H. Ketlermavr 
"1!aden Kozunovi~ 
Samuel Kho 
David Kollm 
Sastri L. K<~ta 
Hirayr M.. Kudyan 
TakahibJ Kuki 
Le-e LaBarre 
Wai~~hnn La1 
Lanse M. Leach 
Stephen E. Levin 
F. G. Lim 
\Villiam Livingston 
Don C. Loughry 
Jo8eph F. P. Luhukay 
\!eli Marco 
Marco Marsan 
,Josl.'vh Massi 
Darrell B. Mcindoe 
Patrick S. Mcintosh 
David S. Mi!lman 
Aditya N Mishm 
David E. Morgan 
Mike Morganti 
Kinji Mod 
D. J, Mo1-:r\g 
H. T. Mzmftab 
Dale /'>.. Murray 
Ruth Nelson 
J. Dumw ·North<:utt 
Charles Oest;.m~idwr 
YoungOh 
W!.:;rge Pamwakl 
Ttwmas L. Phinney 
David Potter 

John Pot.vcek 
Gary 8, Robinson 
MaryaRepbJ 
Rd:-ert Ros~nthal 
Gian Paob Rossi 
Dmnd ,J. Hypka 
S, I. SarnovJenko 
Norman F~ Sdmeid•;,wind 
O><car Sep-dveda 
Omri Serlin 
D, Sheppard 
R .. !\if. Simmons 
L. Simonen 
David W, Slover 
Stephen Sot.o. 
Fred Streoss 
Bart W, Stuck 
Tatsuva Sud a 
Bfstathios D. Sykas 
Daniel T. W. Sze 
A'J.med N. Tantau.i 
Mariu Tlikoro 
H. C. rrorng 
Donald F. Towsley 
Wei~Tek Tsu.i 
M. Tsuduya 
Hi-~hard Tung 
Stanko Turk 
L, David Umbaugh 
,James Vorhies 
PearlS. C. Wang 
Don Weir 
Alan J. Weiss berger 
'Nllliam J. Wenker 
Ba:rl ,J. Vlhitaker 
Michael Willett 
Tsong-HoWu 
Oren Ylwn 
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Wben the iEF::K Stm~(l<znlR 1hm:u apprDwd ANSI/IEEE 8td B023r-tSEG W.1 <L8) on T.hx:emher 12, HHYl, 
tt had the fuHowing membe!¥hip: 

Jmn<im U. fkilH 
FLLhE•• J. Evctl.\.i 
RnK (ifden~rhi<.tld 
g,Jwmo;:l Ot~•bt.ti 
E\i·:;s·.f,~~'d ,) , (~r~h~x; 
Paul C, Cmn.m.ffi.go 
l'J,:,;rmh] C Fk<J~nt•kl~ 

J"'? h;r~t»or 
I.h,~iill L Gokibmg 
K~'lnlli\-h D. Hai.ddx 
l::«hN.tb"'ll!H 
J~dt 'Ki<l.!l. 
JmH·~th L. Ku~v£in,r;t;Y' 
l::«bg K'l.bdr;y 
H V L<wroan~ 

L<>i!Yt'<nl~(' v. \'MC\lH 
Dl>r-.dd 'f. Mkhii.d" 
Fn1nt L. &'"" 
Cliffn.-0 0. S\1-';.~M()...'l. 
,l. Hkham \''!f;g!f>~ 
W. t>. WHk"'''" 
Cha.d<~ J. \VyLic 

AN8!/IEKE Std &'lLU.k:.·1.9B5 W<.\l! approved hy tlu; lLmcrkan Ni\ti()nal St<mda:nb hntltuho m.1 .hme 4, 
HJitG. 

When th.e IEEE S02.a Wnrking Chuup approved ANBlfi.GEFl Std. 8HL~M-l9i:W (9.$), it had th(~ fbUu;t,.i:n.g 
nwm.t:>fin;.hip: 

M~~fi;:$r.h&..n~ Ahr-&h~.tn~ 
K~itit Alhlght 
&ilh Aml>nr.im.or; 
,J '"''"'·Pi<'l.tr'<l A~h; '~ 
R Y. P..r;.J..d;:ri<l:m1>l1 
lik.ht="fd B:;;-;n.nwtt 
U:: .. rh><fkW 
,J urw B tdn!'>~ 
F.r;k;r~ C1;rq;itd! 
l,.,lf;; C'tt<>l':VN><O 

All:l.lrt C!>l<l!'I\U.o:. 
f'ek£ Y.ffi.w<B 
h1~"!' Ihsmlin.kr~ 
H,,I)'>XE()XO<} lh;ky 
Jeff gbdi.q; 
GLmfnnv.) Enrk:-~ 
Ahn .fl-il.b:'l<m 
.Kk.:.'laTii FrRL~~'l 
krr.r\d F':rv-ru.m 
1-td.'>lct.Gdi!l 
~brk CedmU 
Adi Gdkrt 
Rh.h nr,>hft<r< 
Hk.h Gm:r'~~.n,.r. 
lcb,;~.m; l-b~t1 

Donald C. L:n:q~hry. Clw.ir 
8teve:tl. .'[\bwst.a'k:a.s. C'fu;dr, J"n$k Fortt: 

Llcyd H~~tky 

Hf'"''"""~ Hf<'"'¥ 
(~h~trl~?~ l-f<;J:lr:~~r 

\'\'khM! dl!g~~ .. ~ 
Du:t~Aki J<.>lliJJ.~<m 
M'>;<> ,kJh""'"'·"' 
Kwi·-Yu~Jt>....g ~Ju:n.g 

:&b tt g:.iih>".n.ki;;h 
f'tm! fuJlm.n 
s~ctt &~k· 
flt 1-ociu Kdtaj'klilhi. 
Hiddiiu~'~ Kt~nbw~ 
Lec~Ll.bm:!f> 
f~r~ L~~!""~ 

Wrt~·oo L;.t'.d.qubt 
T:errv I..i~t.k·\~~r 
I.kro '!.'-' L.<['h~y 
,hone< Lu.rnjj, 
Am!y Lwp.~ 
Umod Ohoro;· 
Akf~n F~t11 
P.cy Pk!\'e 
Ed<: 1!0.'1!;'1.>\in 

J, .. '"'"il~ fil<'k<trt. 
C~.cy ;khw.<J<l 

'ri.UH)i;}.y ftr..>k 
u.,,q &Qii 

W~lt.u·r &b:r~ex 
f%.mi( f:lh"l'.od 
lhvH Smith 
H::;:~rt S~lirfm.er-·§ 
FatTh0~,... 

Cerdf'rh.,-,tnt>&m 
N«thi1n. Tr;t:;",,! 
Cat~m~ ~l~v,m:;.w:;ew~~i 

W;mrkll Tw·"~" 
SrJ&"ph. Wit!ili'Jw 
Hron'! WiHL'liD$ 

.lW.ls~J·~ Gb.~r L~ 

Jn~~ra If.&c.~i!.::rf0.r" 
Paw! f.>r;tl.t'.rl~\ 
s:~~s:tF ~::-~~'l 
Sim K~~Me 
hti·d~.:l-t~ L-:.~:0. 
hodan<; Mt<.TI:hitw 
J ~~ J.\:kt.!l.tr{mR 
P~'l:~'r 'l.hn1u:tt 

Tlw IEC T'C&a CommrttH:o rm J.nfn:rmatkm Tedmnbgy Equiprrwd Hho pmvid~·d very lwipftll inpnt tn th.t~ 
d~veinpment uftlw FOIRL Sh.n.dard \G5!L 
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Tlw fulluwing ptTsunb wer<J on the balhtiug comnJitt('f·: that appn:rvcd ANSI/IEEE Std 802}Jd-F187 U! 9l 
fin submi;<sinn to the JCEE Stundards Hoard: 

\.VillJ;:::.rn B, A:rJ~~~m:~ 
S. R Ahuja 
1\.itAthu! 
William i\y£n 
Ed.u;J.fdn \V B'crg;l.mid 

~:· .. ,'/. Chc;~ng 
1\dn.::.n:, Chew 
\V. F, Ch~PN 
\!ll-ht~/.~·~ Coden 
A. F. C<mrad 
Hffbfrt S. Gr'O\'~deY 
i\lidwl DLn 
\L L J)irnPJHn~klS 
>1, G. f)uns.3<.::u1 
;'hi Lip H. Endow. Jr. 
Jud.it.h r:l:stdn 
~h.~hn \V. F'e-r~drkh 

!L fr,_:,l~~nRn 
S G::mi~t 

;{, L. u~>rd0.C 
PL 
M 
\lar~s Gn:;ube 
Jo;)erh lh 1-Iar:orr:o.ad 
St<2pben !:h.1ri:c 
J . .'h:lt 1-fiiugd;\l;i 
C W. llobbs 
P;~ui f.Iuttr;n 
Hkhard.l!Ef 
E D .Jc;~on 

JuJ.noh:, 
H . . K.dkrmiiyr 

.\t Eezunnvic 
Sarnue.l Knn 
S. E. Kille 
David 'Kc·CnJ 
'.L~~knhlku R.~·!~:i 

Let: LaBa!T0 
\V ;iJ ... :-=~urn L;:~,. 
L><n~•;: ;\-1. Lea•::h 
E>Jw:lrd Y. 1-<'£' 
FL C. Lightburn 
F. C Liw 
Wilbun D. Liviq:;,kw. 
Dnn C, Lz{ugb.J'V 
,bBeph F. ?. Lubukay 
W;:,.Slwn Ll•k 

fJ~)~eph 
tvh~rct~ Meh 
Dand R \klntkm 
[> S. :'<>L:Into,,h 

H.E 
UaJe. N . .rvJutTD? 
R.. R Nd;;nn 
J. D Norchcut 
Ch.aT!Pi\ Oe'-:tt?.n:-ic:ller 
Ynung: ()h 

;i:;~~;~;;;:~!)L~rpy~:'~~:~('v 
J . .\1 Pt•t<xt+ ·· 
~YT~v·>:;1 Hf::r~kn 

Cbr\· S. Hob!n~;nn 
n~;b~;~rt HrJsenthai 
ChJn Paolo Hos~~i 
Da,·k J 
S T. S::lmi<_','k;nL:o 
Nnrr-c.::Hl Sch.ne:de-.::... nd 
On::.ri St~.rHn 
J) HV'<PP"rd 
R.m• Si nn.mGm: 
.J. B. Sinc.lair 
L. Sint.mwn 
Tom St:'<ek 
Ctuvi J'/. St: Ueb:·w~r 
Fred Stra u:-:;B 

T::..L~:..tya Sud<! 

I%stii.thio': D. Sy.~nn 
Danid T. \V 8«' 
/\.h~n:.:.,d !'.,L TanU:n"/;:1 
H.(; 
D. F. 

SLanko Turk 
L David t~~nLaugl1 
.} T Vorhies 
f'nd S. C. W:>ng 
1\>n \Vni.r 
,;'l.~,l:.ln J. \Veissbur~:er 
\V·, S \\r\:~nkt?l' .. 
lo;:l.d ,; Whic;tker 
l}c:-: an 'V/bilUe 
Michael \Villetl 
D0nd C Wood 

\Vhen the IEEE Standards Board a.pprovul A1~SI/IEEE Std 802.3d-1987 HUJ! on December 12, El85, it 
had the following nwmbership 

Tlona!d C. l<'leckenstein, Choir 

,LJ n;<" H. Ihc;;\li 
I\=-::n.t'li.s B~)-rb:~.!J:} 

M;;,rshnll L. Co.!:'! 
,Lmws M. fhly 
St,pher, H. Dilk><l 
Eug~::ne P_ Fognrty 
J;JV Forster 
K::,·meth D. H.;:,ndri;,: 
)p;irJ N. Hnwdl 

Andrew G, Salem, 8ecrctwy 

LB7<1Jc K Kt'lT 

Jack Kinn 
Kcdodny 
L .. K~~{q.~n agf:'- .!..;.· 

FdvnwJ Lohse 
John l\1ny 
Lawr·enc~~ V ~\fcc,~~ a 
L. En1';;,; :\kCLm::; 

Do1Mld 'L Michm>!.·' 
L. Jdm f-Lnkiae 
,John P. l:l.Jgam<t.i 
(}~tv S. Rcb.hu;on 
F.nr;ti; L Rose 
J:l.obn-t E. Rt:untn'·e 
Wiliinm K 'L1dwlwrrv 
Wilihlm B. Wilkt'n<> 
Hden M. Vv'o,yJ 

t\.NSI;IEEE Std 8G2.dd l 987 "<Vm' np]mJv"-d 
198~), 

the Amvritan National St8ndurds Institute on February 9, 
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t.r ·: 

FhltVdd t:. {AiU!lbt';;:"., 
K&t~:nae.lte¥.:rt .A,~lhr~~1tHHa~ fCihftiJ;:llJ36 7'\:r;~::A 1:\\v·:·~·:::<· 

<:::h::t·~ ::~,,:,~. f%{U 
.. ;: ~,;;.~~:-::·::, fh:dx~:~= 

j:-·::~:~i~;~ ~:!:::~': #] .!t!:=:~:::: ::· 
~=::;~,~;:·:;: .;.;:::··~. ~:4::·~~;;:;::(i;~:j;. ~;:··:·· 

-Ad·''''""' ~"''1--c:) 
:Ch···S l>n:~:'"'" 

:rh~:~ w:er·(: qn. t.l"1.u tn.tn.n:t~t.t+:e t.l~nt HpJ;rn~{ed /\..f.1bf!J.U.HE1 Dtd SC~?:Jb--lHSG 
,; •':ibit lJJ i'iw fHJJn:n.iH)h>it to tb::! IEEE Slnndnrd:'; fj,y,r;j· 

H :t::ff? H .. 
\':'1b<L.kr:· 
t,~,,~,,~, t..:::~ H~:~.rn:· 

\V;~:.j:··<:~!.::~ ·::\:: *.,.~;~:-:. 

;.,,,,,,,,,,,, \!: \..:•:•<:;:>:)·· 
·:<dh~,r::t.~··d ·:r-., n 1:,, w 

h: ;.;::::·:;~··:.~~:: 

:···k:; ;::~. :•· :(':. 
r-·. 

·w;; .. ,~::r:.<:.:.);: 1., _..::,;: 
l~h~:::=-t-:::··: %L@n:::,~,-~::· 

fk{g:~.:;:;~: j 

·····k ~=··~·,~: :i !i H. M:~::-:lj l::di·:.~:· 

;; .. ::·::~t-d-<k 3. :t--d~::J§"~~i: ~:f.:':: 

NL~: ~~"::!·~::i f,-{::d ~ 

:~~,::L ~-~,)~: H., ML : .. :·~:(;:: 
',;··:;\:;::;:·: :·j: .} .. \~];:~£f 

@J r· f·:{ ::g~ft::~.r: 
,:~. t&~,:;:~·~·~: y 

<>:~<~f.~.):·· ·::.~ ·:, :·:·{::vn::.t:.: 
::r:::;,;:;~:~~:;~:-~:.::~ :: .. : .. Y<hh~:~-M:::·:·: 
:NW:}:: 
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tlN:l ffu)'!ii]i. 'F/otking 
Lh+ f%1lkmi:ng WJBttiltw;:t'l:hd p: 

~ht:::::· i!\:=nlf.~:~t 
\:H;dd L. <hHhit'$ 
Wmtr:.wth U. fht.dth: 
h··:r~n }{, j{:y¢.~~-t 
J::$~~k iliG.t.t;:t 

l)1#tmid (;, !>wagin'y.i Ch.,rtir 
ll0'b1ttt Otdln, Tyoe Jlht.S£6 Tosh ffi\ln)(r 

Nh~t.<idt~tt!J Ahrt.b.1m 
fh~~ th A.lh ri4ht 
!tdth /k$:Hi,dlmm 
~·Xt:~t:t~···Ph:::.f,'fl:j:: A#~;:c:~-tt 
a. v. n.~~:~j~~::fu:r:-N::}::~~.~$:::~; 

Ln::: !b.~b::::· 

t4&rk ikdwhl 
A.&i Gii~}b~:~:·t 

Ytr(l t~~dty~~~·· 
,i!(.m;j,,.L,,:;;:;,,;;. 

AnibLW}'-!<1 
kwknn t'ibn:hit.k 
Hte~;~~w M~:~{i:.~t*.kk:r. 

fl'.. ¥.',;~:::::; 
T'%::q; ''H:.:y \Jig 

{.);~>.~::~~ (H~:'i::Wt 
P~.::%=·i~j~~ 

VwMi'%1 

C{~:r,~ ~~~;1 ·n ~ t~~ ::·M= ~:f~:-w ~~l. ~. 
J<:i}'l:lhtMI (}Ik! 
J~}t~~ph W\¢~:~~~k1;::: 
htv~:=~~: ~;r.~ HhM~t:~ 
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T.h.f: following (Ki:r1lum wen~ Grt t.he l::mH.otlng emn:miUH~ that. approved ANSVI8l'LE St:d EW2.;Je .. :W87 
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Information technology-Local and metropolitan 
area networks-

Pat"t 3: Carrier sense multiple access \Vith collision 
detection (CSMAICD) access method and p.hysical 

layer specifications 

LLl fht~i¢ Cqru .. •ept~. The Car,-i.v ~kn""e Multiple Aecen wlth C\:.::Li:titn Dek:<hu:n {CGM.A!Cf}} nwdia 
?Jtt:etm metlwd is the memw by wheb two or mm•e skliJona s~u:e a eommen. h'<'Mt~mi~§imt mediam. Tn 
trwlHHiL a '3t~ti-'m wuits (dd~>rs) hw H q~id pi>riod on dw me-dium (ttmt: i§, lW '~th.m· "tati<H> is h'NJ~miG 
ting; t.nd th~·:n ~»mb Uw hltFrlriBJ :rm.'ffii'Qe b bit--3-ii.,-l;d kwm .. lf ~rfhw indr~.Ung :-1 t:ran8miN>i<~tt, tht m0i;i· 
f::Nl'H co.nid0s with thM Gf $nt>Umr stad<~n, th<om eadt t-ran.smil:Un.g st~ti0H intontbna.Hy <>erHi1> e few 
Hdditio:r,aJ hyti\11 to emmn~ pt'(~pHg<ithm of tl:w col.lidvr:. Lh.rn)f.(!:wut th.io Sly&b~m .. The Hutior". n~mr.ins f!ihmt 
fw e. n:mdnm ~mmmt of timH (bfl.<'kd'O hefnn' attempting to t:ra:r'~<;mit r,;.gai.rL Each aspvct ~~f t.hi6 Rece»1> 
mt~thud pn:x;(~f!s iti spodft~•d in dd . .ail in &>lh8:~lUGd- 3(Xtion5 of H~~» sb:mdcux( 

Thit1 h ;f\_ fvillfH."dwnsive &'tnndnm fer. f.ar.d Area 'N'd:,v<mrh empbying CSMA!t:l) <n tb.:> t~(:Ct;f.R metlwd. 
This standard i~ inbnded hi {'ECvmpHC3S SC'{t~rnl nwdiH !:ype<t ami wdmiqm~s kr ~ivnai:r:-J.k~;; vfh'0m t Mb!~ 
to 20 Atb/a. Thi;; ,;;dltir'n vf th.f, ~'L'Hid?id pnA--i<"k.% thv nu;;.i;$;:\>WY svx:itiwtkms fvr 10 hH:JE bH:o'd:-.and itnd 
br0!:1.dhand syt->"Lmrm, :-1 l Mbfg kH~'br.-md 0I'K~m, and 11 ftf:;pegWr Unk. 

:U.5Archit.e<.rt-u.nd Per§'Vedive&, Then' Hno two ~mpm:trmt ltt<:~}'Y.> to vi<.'W :!!lUll :-ln-;,1 n.etwvik d0cign elk· 

n-:spmuilng t0 

\0 Ar-dtitxtw'~'- .fim~hhg Hw l0gkd did don,; oHh~~ tiJr>tt~m <\nd how Uwy ht tDgHh~~r. 
U) !mphm_,;,ntutimt. Fm~i.h~shin.g 1lctH~l MmPMiJtt'kl, their fl*,A.rJg-inga:wJ intm:wnn.ct<1imL 

1.'hi5 sbmhrd fs. oq;p.nb;~xl ahmg IUY.hit.:~cturul LnwJ t~mphes\ting th~~ hn},''->S-GuJe 1mpm:aiion of !..hR.: sys
k>:m irtw twn rarb; the .t'ih~d-l;:; Ar.n'.&t' Cnntm! (l·.tAC) mJ.bb.yHr nf'Hti~ Data l.Jnk L~yw, uml !:b.:o J-lhyl<'iCHl. 
Layer, T"h.~~ae l!!Yt'f:-1 ~n· i ahmdod b) ~x•rr~Jt;pnnd dn?.<elr to th, lowo~t bym'» of 11m ISO M(xl£1 i'itt Op<.:;n 8y:;;· 
wnm hk'n~mm~~d:ion (t-1>~(~ Pig- t-:t}, f:k"t~ ISU '1400:1034 iHJL1 The l.ngkal Link (>mtn~t (LLC} >'1lb.LyHr httd 
lHJ\.C suhlayrr t:ogdi-wr 1.ncempaati thE thr,;;hml" inhm.ded Ew th.(o Data Urt'k Layer rn dehned in. Ut(~ GSl 
modd, 

( U Cfa-.rity_. A eh•:m nw:r~~n di·r~t:!on of the rk: ... ~ign abng atehitedwrai Hnt·s rnakes the d~-nuia.rd ekH.rH. 
Ul) F!e.:cibiht;-•, Sep:-q_ptbn of m~dium-dctx'ltih::::nt a>:o:pect.." in the .Physk:J Layii'r nlbws Hm u,c and 

MAC svblayets w nppty tn g fmnily oftm.ni~missi(rr<. m(xik~-

Fa:rdlion:i.ng th~ n-ata Link Lcycr rtiTow3 \'Eirivus mm:lb . .(!.(t(1~)S md.hrnl.s with:ht dw famfly flf !..neal A-tNl 
Network st.-Hm:!ank, 

1 
Th: n.~mlJ,.~rn i.n hr1l<.'k~1.~ Xl.H<o<~p "'-' !n <-.h.'-'~" ~·f tk• ~~:Lre~.K>:W lL~k>~.En L~; wk;n pl'!'ia.'(.brl hy A, &-.oy ''"'"'''""fi!k'lll t.o thzw; lkl>.W ~n 

th-:!"s A.dn.a3:. 
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JS{)!LCC 8302<3; l~:J~.r'~ 
/\Nf· .. B/1.EE:Y.: Std f.·q.~~ .. ~ J. l~<H Ed~t-~:):1 

OSI 
REFERENCE 

MODEL 
Li\l'ERS 

PRESENTATi\)N 

[ ·rR.ANS0PORT 

NETWORK 

PHYSICAL 

/ 

/ 

I I 
I 

I 

I 

f 

I 

/ 

LAN 
CSfu1A./CD 
LAYERS 

HiGHER LAYERS 

AUI ~ ATTACHAENT UNT IWERFACE 
MAU ·~ \KDiUMATTACHMENT UNiT 
\1DI MEDIUM DEPENDENT INTER" ACE 
PMA ~ PHYSIC'•J MEDiUfv1t\TTACHMEN' . 

. F:ig 1·1 

DTE 
U\U! 

L4N Standard Relationship to the ISO Open Systems lntt!rcmmt:~dion 
(OBO Heference IVfode.! 

'fi1o 8.rchitectnr:ll rnndd lS based on a sd of inturf\:H:es that may be rliff0rent from thnse emphasizhi in 
implementaUuns. One ef'il.irai aspect of the hoY!eV<o'L shall be :ddxessed in terms of Uw 
i1nplunentation interfnn:G: compatibility. 

LL2,2 'I\vu Important compatibility inh;rfw:es a.re defined within '>vhat is architecturally the Physical 
Layer 

(1) lrfcdiwn Deperuknt ltiter(acc (MDI) To nmununic;:;te in a z·nrnpnt:ible manrwr. all st<::ttions shalt 
adhere rigidly t•> tlw exact speciHc,•dnn of physical mulia defined in Su:tion S (and bt-,y<:Jndl 
in this o:,tandard, and to the proeedur•;s that dcl1ne correct bcbavier of £1 station- The mcdium~in<k .. 
pertdN1t of the LLC sublay0r <::tnd the !>lAC sub1ayer shnu]d n;)t bu taken as from 
this point; communication by way oftht' lS(l n.so-;:>3 [IEEE 802 :J] Lnc:·:d f,rca Network requires nm> 
pletc compatibility at the Physical I\fedium :interfrwc (that :is, the \:(Axial cable intHbce). 

(2l Attachment Unit ln.!er{acc (AUf) It 1s ;mticipated that most DTEc; will be located some distnnce 
from their umncdion to the coaxial eahle. A sn:mll nrnount of circuitry wilt exist in the Mediurn 
Attachment Unit CtvL\U) directly ad,;ar:cnt t0 the coaxial ca.bk:, while the maJority of the hardvnmo 
and all of th;; snftw;;<.re Viiil be plau,d within the DTK Tiw AUI is dct'ln<:d as a second cornpatibility 
interface. \Vhiho umformanu: vdth this interface is nnt strictly rwcessary i•.:J (;wmn) communie<ltion, 
it is highly rcu>mrnended, c:ince it aHn\VS maxinmm fkdbility in intvrmhing l\IAUs and lTJ'Fs, The 
;\UI m<::ty bu or nDt specifif.d for ,some hnpknwntations of this standard thnt arc nxpectf;d to 
be conne<"tNl dinocdy to the medium md sn cb not US<'.' a sepnr11te l\'!AU nr its intere<.inneding .AUI 
n1bie. The PLS and PMA arc then pnrt nf a single unit, and no t'Xphcit AUl ~'.rwcifltB.tinn i:~ Hoquir;;od. 

L1.3 Layer Interfaces, In the architectural mudci usi:d lwrc, the· int;u·,;rt by wa.y nf \Veil defined 
interfaces, prDviding survkes ns specified in Sections 2 and G. In gencrol, the interface requirements are as 
idlow2. 
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\S-(YCC &-B0%-8: HJP 
A Nt1V~FIJ~~ ft<i ~Ufl.<r~ t0~.n Eciit"hn 

UJ Tht:; htt<Jrfwc<J bdw~>tH'l Uw bfAC t\'ubLaycr <Hld tb::~ LLC >Juhla;y<G1' inchulhs facilitieo.1 for rr~mtH.nithng 
~ml nt-c<,-i~?ing frarmM;., uA pr.ovid6s fMJ.t<qHn·ttio~t ;;Jatm; infonnaUon fm· u%l by high<:;r--L-1yw umr 
rt1tov.ery vruc-edJt>':'\. 

(2} '1'1M.>· inbrfaee between the MAC t-mhlapw and Lh~! Ph.ysitd Li:!y~w iiTdmh~s §(gnak t!}r. framing (twt--
de:r 1-w:n .. 'W\ tmrw;mit initk.iibun) rnd cnnhmtinn ruadu.t'~m (conisinn dewct;, fHrditiP>J kw paw>ing a. 
p&i.:r of se:tbd bit e-ttB;<.~.tns. (h·awndt, Net\lvd h•~tw(;~m Hw tw-o b.y1~, and a. vmJ. t l'uncbltl. for timi.ng. 

The>k i.nh\t:--faces a.rn t@fctiho:l nbn~ priKit>e\v i.n 4.a. Addhkm.d tnt>:1rfanot> an; n<o,nssu:ry tu dJnw high1r. 
kvd ae\:Ftork mart2l{(Hn.ent fadHtiet> h:l i.n:ter&d with fbe10e layer?.! b ;w:rform opan.tio:n, Wi<Uutt~.rto.rK'H, and 
phm:r.d:ng fi.mdiontL N{JW(~rk: ma.narv~nKmt fl.mdkm!l! w-t.H he dhe!.tiw;ed h Sez;hon 5 .. 

L:L4 Appl.k: .. dfon Ar-eat\L 'f1Ho applkathn.:-. envknnttv-)n.t fbr tlu' Lncal AnM Network i~ irttend<Jd hi lx~ 
o.'Jm.menjaJ a:ud light inrl\wti:iaL Lh~c of CSMA!CD LA.Nr.1in l:wm%.1 (~f. heavy indtwtf"ial ntvi:rnurth1J1t&, w-hile 
tMit llt>:>.dwkd .• h~ nut {\O_ti..'C(id<m:od w-khin UH~ Bl'<l{l(~ oftbis standard. 

:I..%J. Stah:~ Diagram Conv{·m th~:rm, ·nw o;~~:ratkm of a p:rut.:.ocd <:an }w \]{~.tc:dh~Ni b,r tmb:ll vidbg :th~ mn--
te;;-d bb a aumbu ofintern~L-tkd h:utt:Him~" TLw ~ipewti'-.i-n dtbe ftn:wti<mJ con h1 dcatrl.bed hy trtat:.:~ dia~ 
g'r£rn.«. Eath d.Lag-;\till tepruM\oho.: tht d<}trH>in d' a ft.ntti.(in .;.w.d \~~;rwit>t& (if a gJ't!UP of wm:wctcd, nmtmdiy 
E .. Xd!...wivE datm;, (Jr:ly mw .'>4lUl· uf a fnnr.tl.o:r: i.2 adivP d any giv~'n HmH c~!3£- Pig 1-2.\ 

Tt:RMJS TO t:NftR 
STAn'' 

'--~ ~~ ::: o~~kAn~ ·~vt ~-~~HHP-~~- {ii" ·~m ____ ::Ai~k~m~} 
::: i.J:C.tk:t:\ k:t· ~~~i~~~;Hf:, ~!u~.::~A Pt.)::?; iur.d!OO£~) 
:&. !rlg~~~.rJ At~ D 

1 "' <<\)ied DP 
Tw ,. W<~it Tirl1>&_ i~1phrwnbtian dq;m,dmtt 
Td '" Cht®y Y!rtW·td 
Tb _,, Sm~koit Tir~wc~l\ 
UCT ""' '!"l~tmditkin~•~ ~ran~!tion 

Fig t.Z 
S:t&t,n IHagram Nctsthm Exa:ttrplre 

Ea:d.t stat-e th~1t the tu.ndbn can aENUmt~ if> u~pn<SH'',U'd by t. re~.;tangho, 11H~N' <'l.h: d.isridwi inVi twn- put-t 
hy a h•:n-itottt&l lint\. ln the upper prrt the ;~hot-"! i.fl i&mt:l!Lod by a narw; in e<pi.h.l. lH:i::i:T:\L The hw<H: part 
rnn.bi.m~ tht, nom-e of at('t ON iidpm1 tJmt if gongmhd by tht: functirnL A;;thJnE Rn~ der.er.i.l:x;d hy t:~hort 
ph:rt1iR':a rmd {Jn.ckr.,;(;d in h ra.ckd;s. 

AH pct'11ti;~,H>i.b1t:; b:muitimw l:mtwHu th<ro d;tt.:~s of a fnnd:km an~ n;pn:mented grapl:Jtarly by arr>:~wt 
b-et>veen th(tnL A i;rn.ns.it..hn th.ut \!>1 ghAMl i.n t'l.HWh: (fzw 0:\Wmph,, an exit Mt'KHhon f:rnm an d:.atet~ :n he 
IDLE or R.ESii:'f t>t&Ll) b indkak-d by an np(m. Hrt\l\'i\ l£>~<hJs nn tm.w.d.tiun.>! an~ quahfi.-en:J that mud b-G fbi .. 
tilled be:fm:e- the h'WHition '"ill !:8 ttkerL The b1w1 UCT <krug:nHte§ &:a unennditiond t:r,an§.lt.hn, (iuaidloti 
dH:;crill'.>\l. by short phmo.1as r.m" Emr:lo:-wd i.n paw~nth(He->:t 

Sbh! tnmdt:bns and *ending Mtd tt1.C:dving <ifmf~asi:!g<-rH occur- Infltant(mf-l't'mt>ly. Wh!:'l1 a thJte is t'nten;d 
and :th~ Ulnditirm to h>Hve that flt:>h~ i'i nct: hmr.H.Yihtdy :fnhiLkd, the <~taU! eJ~;<!e1rt-<:-~2 eqntLtuvudy, 6<;toding 
t}w meHsapw and o:uwuhn.g the u~;tions tun:t!thd. in the stnte in a umt:ino.Jous mrmner. 

RUCKUS Ex 1006-pg. 36

D-Link-1006
Page 36 (of 293)

3djc
Sticky Note
None set by 3djc

3djc
Sticky Note
MigrationNone set by 3djc

3djc
Sticky Note
Unmarked set by 3djc

V
Rectangle



rJZHt>C WWJ 1 ~ HJW~ 
ls.N~·HiG~ItE; fbJ sn:z..~~:~ L8H3 r.~:\1it:\~·n 

Some deviwn d<~~cdbt:d in fb.k f!trmda.rd (oc{L, rep~-udA•n•} <Ut~ dhw(x.l. to h~H(' two ,g men.c pm:ts. StBJ:zt 
d.i.ngrr.t.nv~ o.'tpnhh.~ ~A dc:+<:-:r.ibing the <~pernt:km. 9fz.kvicti0 with <ln u.<tr.:p0d.f.loo nmnhu- (+ ;wm, nquind qual· 
ifkr r.wG.ihun that ilbwt! Lo~;t:bg Lit wndidons nt muJt:ipk vwm. Tht~· .rmtshm1 uu,,J is 8 term tlmt in dudes 
n d-rf>cr'lptlnn in rm:re:rJ}HWh'l 4fwh.ic:h pm:til nuwt me<x.t the tom~ ht nw qmJifhn tn he SHlieifhd (Lg,, ANY' 
and.ALl.J, It is aJHt n.0c~~Hi%\ry·to pnwid.e Aw t:0rm .. mH3ll§miN~nt t'lbtbrr.wntu tht~t H.m>ign a :mmw h a port that 
satbrhes n quaU.fieL The fdbwing \i1rW(\1tlbn is u'l0d h deEr::rih;:x. a t;:x.:r:n.<Ali'\cii§i:'lm.ont sbtbtn.crJ.t thAt ;., us~/i' 
c~awd wjt}l a trun._s;ihnn: 

(1; Tb' chara.d:.e:r "';" (cd.mU i<1 a dElbs:de>:r uf!wl (:c. (krwhl tl:;;;;\t. A kmn JHd.gnnwnt •.tab!mtmt; fdh~n. 
( 2 )- TJ-w ci'tH·ach;~ "¢:/' (\dl kiTGW) derwtes H..'·!3ignmtmt n:f the V ?i.l.i.ih fnthn;i:ng ihB fi.H\lW t:o tb} brm pn> 

'~~lthng Lhe arrow, 
The 8htt0 diaifl''}l.tttff e:011-fain fut~ mtlh!IT'ik-itin': d;rbml()Ht oft.h!ii fun~~tbus fh~~y (lq:rt.<:Jl; wl:w.n. appa:nmt u~n.-· 

Ukt>i heLwt>eD d.~!§U:-i.pt:.ive text ,and §bU.~ <b<lg:ram<~ a,·<:·L.t<:\ the t'lbte di.t;gmmE 1\t<1 bl tHke pn;n)dtme>l, Th:\8 
dmlE not 0\'\')tYid~\ hnwever, a.ny ~'XpLdt deecript'ith1 i.n. th<;; fkmt that fillS UG r;:ntnUd lin t}H ;;hrte ruagnmm. 

Ttw nmdeb prmw:nhA by dtakl diagmfi'0 ~\.tV. into1ded a.'<' the primary !ip.cxWeathmm ofUw fun<;bons to !w 
prfJVided.. It is imwwt.:ant b d.lsdn.gu.isJh, lwwev~~r-, iwb.q&m fl. mudd md a r1md tmplwrwnbbm. T'lY' muddt; 
anl npti.mizPd fo:r e<i.mpUdty and darit:y d prt'EBnhdLm, while ru('l rnaJhtk irDpkmlmtabn:n may pb.ee 
!wav:ht l«Wph~ti:\is. on dlkient}' tt.nd suit<'ll<iit}' to :>. pariind.a:r lmp.len:Hmbtion t:u.:hn0ht,S'- It i3 tho t\ult> 
tiona.l b·ehvv">.>t' of nny unit 0mt m '~.\it matd1 the gttmdard, .nnt lb i.nk;rm!.l. f!.l.nKhll'<'. The interMl detui.l.s of 
thH nwdel At~' t~Mdtl only h! the +:r:L;·nt f:ha.t tiwy .qmdfy tb·~ md.Brnrd lwd~Hvin.:r ch>Hdy nnd p:r'tx.d"!tJ\Y 

1.2.2 Ser''dot~ Sp1:1cifitwtio.t1 Methnd tu.td. Nnh:o.bnn. Th£ f:\Brvkg d a. hyer or 1~vbh,\'\J't i~l dw sot of 
ol..pa.hiJihe·<: ttut it f:iff(;rs te a Uf!U in t:he r.w:r:t ldgtwr (m~h)byer. h.h1An~et M~rvicf)fi iWt; 8]-hceiHd hen:. by 
dei>Hihi.!lf the s;erv];x, prlmAiw;" and }Htmmete.re Umt duraeto'iz# eutb eeJvi(i::, This d.efi:n:H:b:n 01 r.wt"via; 
b i:ndqJ<:mdmtt nf any pari:ku.hr implmn~"niAt:lon (wte Fig 1<!) 

LAYER N 
Sf::~W'IO:; VSS:P 

I t .. '>;Yt:::Fl Nw1 

~ SER'¥iCf: PFO\ilDEP 

Pig .l-.'1 
Service Fcimiti'!.'e Nomd~?~n 

lAYt:P N 
Sf~:pv~.:E UGER 

Spe>eHk imp1mn<mtaSnnfi may iihn beh.J.d.P pnw'ish«.."' for intedi:i<'<"- in.t~rn<:d<ms Hw.t: have :m~ di:nodt er1+ 
to.-.(;n(t t:i'ftdi'L .l'Jxnmpkls of Euch loon!. inhx.rntJ.ions i.wdude .i.nvri:ncz How .,'ttntrd, sbttus wq;:wm;, and indJ .. 
eahGr!.<1, Hrror nuUfkHtions, :and.laye:r m.a.n.agen:J:(i:trt Spi"'if:L:: impkmm.J.io-tlm1 details a:re (ltn:ith:Jd fn1m this 
tterd.ee ;q:.w::eitkat:bn hnt.h I;M\(:aticse they wm d:Lff'cr frnm i.mpkm:;~ntH.[;b:n te impktH<:'nbtlon and b()Cl.\TH'W 

H:wy <kl n .. :>t impact th0 p&i,':\'-t&p:wr r.wotw»!.B.,. 

(.1.} .U.FQUBBT. Trw reqtt<-xrt primitive J.g pmsst:.d fnmt hyer N to byct N·.l h::> r0quef:\\ that <ll t:h'"<.cit~~ be 
init:iat<id. 
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ECl!lf;(i 6WU<~ : l:Hll 
f.N-"!UIE'i!:B ~'d &H3, LllW .E<t:t<»» 

e.n INIJI(L<\T1"CJ'N·. ~r.h.~ fndie~-lthHl prim] Jve h.-.; pe§Sf-:x:i ft(ml l!!_¥1~::: .t·f-1 tn layer ."N. t~~ ~nd:h~ir~~-; ~-tn tnh:~.rnai 

lk)er N-·1. <1Vcm1: t.h.ut i"' oltgndkmt t.<J hyH N. Th!.:.; w.-md nnw lw hg-k~aDy .rdated v~ a :nmwk mx.vLP 
t\0\QtW:<;t, er ~rmy b~· ct\n~hl hy- an cvn1t inteunl t.o b.J'<)1· N-1. 

1'b~ :.;erv·i¢(~ pri.rr..ith-'&B EH' a.t:<. nh:.;tmdion of tb~ :k.ad:.iom~l q1(~6fb:~ti«r>. and Uuo lJ.fM;,Y...b.J'Br !nh..-~Hrtion, 
Thc shAr&~t. th:ii:nidvn ;;her: not t:odr~i.n locnl dd . ..aH of 0m u00dprv-vider h~h.-re.d;ion, .F0r instanno, it (kWK 
n><t hdko:ite the l~<ll mv:kmism that n.Hnw:!! a ~'W!r iu hdk:t.b: thd it h awaiting e.n ino:mting c~dL L-1.0< 
p:rimlthM hat; a. Mot rd" 20xo m mo:rP pRm.mf'h'-r"', n,pn'>1Gntiag d.ab demPnt!'i that cl<dl be pH:<iBBd i<:C? qun.ldy 
Hw fu.rwti«rw invoked hy the vrtmihvc f"u:ra:n::d:t:T§ ·'rdk~(~h_, in:k;:rmation ava:!bbk ]n 4 U:'ltw/p:rGII"idH int.\.>r. 
w;t.i(>n; in any pmtieda:r inkwttt('<!, r;orm~ punmwtem rr;ay ~H %.phcidy stateQ v~w~.n thou~_fh not. ex.t!llc:Aly 
defn,,d b tht' p.rlm~b..-e) 1:rr imph~:iHy tt.;<&Y':tahA with. Uv, t;trviu, ~H~C'i'.£" poiht. S'imila:rl;\ tn any :;:mdieu.h.r 
p:rUW)CJ "i?HJi:kr.dinn, "f'mwtion.;< e~w:renpmd>¥? tc fi S6cvke j):rimitive mr.q be CKphcitly ddineJ.o:r implidUy 
HYai.fHhk. 

Lka Fh.ysicd f,ay(w $.IT.d TVh:~dia1\ht~t:krn.. UHt~W ofthh sh>t>ib.rd tWt~d tf.lt"i>iftNmro whieh parHnda:r 
i.rqJ~)In(ortU.ttion L b;.-.i:ri.g u&d or kh:uti:fti>d. l'h.Hdorli'. R nwr1m; of irhmhfying Giidt .implem{~ntaJ:imt i.!!' ginm 
hy u d.mpk. th..r<Je.iick_, tyfk: nf.lt.Bti.(m thot b expi!ddy st<ltuJ J1t the G.:;ghnhg ,~f eaeh rekwmd; >'<->(C:h.ttn. lr: 
gioi<e:rd, th' Phy~ied .Ltye.r J;_;::pe iB <>pe.dfkd by fh"&(1 fh:-,.kb: 

Fur 1.'::-n:unph', thio ,;;tandHd nmb:tt)}! K HI Mb!<> kifwhmd «-pH<~heH:ion id'mLtLA as '"TYPE lUBtl..S:Ce;' 
merming- n H} &Tbh !;Jgo;ebmd medimn who~m mRx~mum ~wgmi~t length 0.: 600 m. ·.Each ,mq--esf-:ive .Phy<Jt~n( 
L& .. _>\;r >'p<.:;ciflcuhm; wiH i>Wtc ih vv:n ~ .. mi>W0 'IYPE idenWicr dnng <mi.la.r Em.:;z. 

1,2.'1 Ph_y&in§.OJ t.0:y'>.>:< 1\'b:;§m.sgs .N~~td.in:n, .\"k;;,i:<;<')}f'K _g?nemt-ed within the .F'byded L'\yer, Gitb~r 
within o~· het>v(~on ·.P:L..S <:md the MAl) Ctb<:>t 0:, P&Lt ,;ireu"it.:ryl, <Are ihsignsted ls' <:m itdk type to d01ignat0 
eitbet· hmn cl' ph.Jsk.tl <:.w l'1[i(:<l! rtW:'\:ilBge \.l(>fd to e.:.ecute the p"hpic;d by~'t dg:nahng pwe~m~ (b:r >~::;;.ampk, 
iqxd .. )dle ar me<~ ... m;r;i!dJfe). 

Jl CBPit Fub.iu>.U;m 2.2 r 1.HS5\ Llmi:k and &h:Uwds of i'J~;mmnmwr>.t ef fb.dk tn.L:.rf~:r.;mce Che..rad.:~r.i .. + 
tk,;.1 nOnfnnmd;ion 'Ibdmnbgy EquipmenL~ 

l~1J lEC P\.lbk~atiun \J6-1A, L:;t 8upplem~·r:t t(~ RuiEv--fnque.m-y n>bk,:<;, .Pwri: > Appmdix Sm~t:im'- GA., 1\:or· 
minded triaxial test mdhoo hr tnm.dbr impe:dan<*-~ up to 100 .MHz, 

>H 1EC Puhlkvfivn 15'i:Hi ;md ·lG, a~~bd'r.k'qmm>:y emme:tm:>\ Pm-t S: R~di~)-f:rt•qmme:y Wolxid Cilnt'i.e<~· 
t(rr~> with inn.u dh~m.:tt~.r 0f wtcr (~md:m::t.{u' t.fi mm (0 .21)$ in) wkh k~y(,h.t:t lMk--Ghu~cteri4ie irnpxi·· 
<kWe 50 ohms (Typ<:o IlNC); .Pad 1.6; Ib(k!··f:rt~-quen.cy Hmx~Hl ennm>dv:r<> with hmrr dh:;rn~tel" r{ (q.lt\~r 
tY<Mm:::trst 'i romi (0,:27!) in) with 3Gm>v <X.'W?Eeg·······ChRrM;;L>r"i~tie impHdm1ce GO dmm US oh.rn.n) ('f:y;w N), 

-~.:iSF.Ft d.<xot"~""'t<l ~,,.,, <l'>'flk>tll~ f-ron tb: h:;4>n1.'l.tiN;.;.i Ebdrr.>\"'d:lni . .-.1 (\:m.n.,,;si(!(.'>, J .tcU~ tk \>>:\ud"', C""'' F~~k FH, CH 
t~~U ~ G·Fn.&\\:.~ 2(~~ Scwh.w-...rlGtdfSt:.hHW. CISPR.<lc~::n::::.::-.~"t-::.t a"t:·,e.~ ~=dwJ ~.rn~lh~bk jn th~ 0~~11;.0. ~~b~~~~ i:hrrn thf.! ~~lies I).:.~p:&.d .. I:ic~~~~f, Am::..~M·~~r~u 

N ?~~~~~!~~b:l~~'::1~=~ ;_~;:~t~~;~;-~L,\~~;:;, ~;~~ ~;f(~:'?.u.~!~~;;~~~; 0~~ ~;;~·~,~\~ ~ ~~~1;:t;,~:~:~ '-'i>~mm', CH ·12H, (A·<\m., ·w, ,'b, ~.-,.~t"· 
h,!;:0);J,;~,..; IEC P'-"hi\~hw1.o; ~lm d;w <'l<'!<i!l~hl<: k lh<.\ lJa·:u..i fit<~b!' f't·rMl l.'l" f'i.d""' U~;wrt..:t•h!it, AmSiori<>n Ni<ti.Atw\ Strln<knb kfl·· 
ho.m, H 'h""t «~:;ld ~:f'.l:>.'':f., k>h F'~:.><l:·, N.,w \';:,rk, NY H~, (;;SA,, 
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ISO/IEC 8802-3 ; 1993 
ANS!f!EEE Std 302.3, J.D9:l Edition 

[7] IEC Publication 807-2, Rectangular connectors i{w feequencies belmv 
3 MHz, Part 2:. Detail specification for a range of connectors with round contacts~Fixed solder contact 
types. 

[8] IEC Publication 950, Safdy of Information Technology Equipment, Including Electrical BusinE<ss 
Equipment. 

[9] ISO 2382-9: 1984, Data proeessing-Vocabulary-Part 09: Data eommunication. 4 

[10] ISO 7498 : 1984, Information processing systems--open systems interconnection .... Basic reft:rence 
modeL 

[11] IEC Publieat:hm 60, High-voltage test techniques. 

[12] TEC Puhllcat:ion 68, Environmental testing. 

[13] IEC Publication 793-1, Optical fibres, Part 1: Genmic spedfication. 

[14) IEC Publication 793-2, Optical fibres, Part 2: Product specif1cations 5 

[15) TEC Publication 794-1, Optical fibre cables, Part l; Generk specification. 

[16] IEC Publication 794,-2, Optical fibres cables, Part 2: Produet speci(ications. 

[1.7] USC Publication 825, Radiation safety oflaser products, equipment dassi:lieation, requirements, and 
user\> guide. 

[18l IEC Publication 87 4- l, Connectors for optical fibres and cable;;, Part 1: Generic specification. 

fiB] HJC Publication 87<1-2, Connectors for opticaJ fibres and cables, Part 2: Sectional specification for fibre 
optie wnneetor type F-Sl\tiA 

[20! ISO/IEC 7498-4: 1989, Information processing systems-Open Systems lnten:onneet:ion-.. -Bask Ref
erence Modd-I-'art 4: .Management Framework. 

f21l ISO 8877 : 1987, Information processing systems-Interface connector and contact assignments for 
ISDN basic access interface located at reference points S and T. 

Local and national standards such as those supported by l>NSJ, Elt\, IEEE, MIL, NFPA, and UL are not 
a forma} part nf the ISO!IEC 8802-3 standard. Rek•renee to such local or national standards may he usen1l 
resource makdal and are identified by a bracketed number beginning with. th.e letter A and located in 
AnnexA 

1.4 Definitions. The definitions used in this standard are consistent with ISO 2382-9:1984 [9]. A more 
specific Part 25, pertaining to L-\.N systems, is in development. 

4ISO rmblicr:tions are available frum the ISO Central Secretariat, Case Pnsta!e 56, 1 rue de Varembe, CH-1211, Geni>ve 20, Switzer
land!Suis~e. 1St) publications sr0 also available in the l..blted States from the Sales D~partme:ot, American Natimw! Stamiards Insti~ 
tutt<, ll West 42nd Street, 13th Floor, New York. NY 1003d, USA 

" G Subsection 9. 9 i5 to be n!ml with Lhe underst<Ulding that the Iblkwing changes h.> IEC Publkation 79:3·2 [14! have been reql1eet€d 
: :l) C:.rrectinn of the nmnerieal aperture tolerance in Table HI to :t: 0.{}15, 

(21 Addition of another bandwidth category, of~ 150 l\IB.z rdeued tlJ 1 ian, f.:n the type A1b Jlber in Table Ill. 
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¥lil#i 

CSMA/CD 
no::n: ~8cz.:~ : .FH.«' 

A~Sl/lf}Et; Htd W..(~.~1: :UJ?~~ F~:hrie::~ 

:2.1 Scupe and 1'\eld nf Applicm.thm, Thhl f.~(ct\~m HpedfJc[;! thr: f'!mYlf:!"-'> pro'>'iJ<..A by Uw M<-\dia Act.~% 
Ccr.1 twl >MAC> GubL\f(iY V} tlw lAgiea.\ .Link Contmi (LLO) >.mblaym~ fo:r Ht{• .i.Stl UPE.E~~ LotRl Anoa N;.~t:work. 
:s-L<:mdttrJ (~f!j Fig z-n The i%fr\>"iN'5 lW>:~ d05CD b~d in. m;. ab~tn:•.tt WH.:V md &~· rwt imply ;:my partl<::'ula:r 
implf'JY.k~nu~tL.m., o.r es.ny ~:t~HW~d inte:rfaw. TINt-&. is ·Mt 'f;[j(fS0l'lrilY a OrtiO-b-one eor:reql0.:nde.nee ht'tWi.:iea 
tht! prim~hv~'~ a.rui i:.llic fnnn~d pn:w.d~<Z•!H and h.L~rfa<~-m (h~Gcrtlli'.{l in 4 . .2 .and 4}.< 

APH .. !CATKJN 

PRF:SENTAT!QN 

!---------··--·~··•••••••w ____ _. 

SESSiON 

I 
t 

! 
f I 

j 

f 

t 
t 

f 

t 

.( 

! 
l 

Fig~>l 

LAH 
CS,'JfoJ(X.l 
LAYEf'\S 

·--------AU! 

MAU 

fhwvie<~ S_p-et'-ifk:ation Rda.tio& to th-e k\N M~xh~I 

2.23 G0-X1~!K'I&! n~J~dpli.QU of Sttd~·s F'NfVhiod by t.bt LHy~w. 'J'h(~ 6l<-vvktt:' provided by trw .MAC 
~;:;b!ayN "liinw th.e 1uf~d LLC ~orubb;nn Fntity w mn:b.1.q;v .LLC ~bt~l ~mitE wit:h p~e~, LL-C Bll.bh.y.,:r ~mtitk". 
Ophmilil t:"!_qrpo:rt nmy h:. pmvided fur -resetting tbe MAC ~ubLw<r.:r entity h• a krbw-rt :;tate. 

iL:SL2 Mod<l~l tLtMid for t-he fhr>-ioo Sp-ecHl.ca.don. The r.rwdd uH:d in this: Sd'"--'"ite ;!!pctiti.~:atJon is idenh· 
eEd h; L~~1t. t.wed in l.L 

Ai.A_JJNfl\.,t~jQUGBt 

Ai.A __ [}.NflL [mhmHc [t 

2..:2-A .f.btrk~ S~~;~ocvk:{~~ and 1}-pf.-iona The f.-L\_l)k.lAx<"'PWSt and MA_J.L'(fkiw:J.icaLm~ t!en;tc-e prim.i· 
·H.v<J'-'i described in thi~ ®odin[t Rn; ermcidP-r<A mandHwry, 
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ISO/IEC 8802-3 • 199:; 
/\.NS111EEE S~.d. SC:!..3) J.~~~?:3 E:-}iti:::\ 

2,3 Detailed Service Specification 

2.3,1.1 :Function. This primitive defines the transfer of data from a local LLC sublayt~:r entity to a sin
gle peer LLC entity or multiple peer LLC entities in the case of group addresses. 

2JtL2 Semantics of the Service Primitive, The semantics ofthe primitive are us follows: 

MA __ DA'l'/>..request 
dest.ination_addrPss, 
m_sdu, 
service _class 

The destirmtinn _address parameter may specify either an individual or a group M.AC entity address. It 
must contain sufficient information to create the DA field that i<o appended to the frame by the local \lAC 
sublayer entity and any physical information. The m_sdu parameter specifics the I\'il\C service data unit tn 
be transmittEH:l by the MAC sublayer entity. There is sufficient information associated vvith m_sdu for Ow 
MAC sub!ayer (,ntity to determine the length of the data tmiL The service ___ dass parameter indicates a 
quality of service requested by LLC or higher layer (see 2.i.l.1.5). 

2.8.1.8 \Vhen Generated. This primitive is gew~rated by the LLC sublayf~r entity whenever data shall 
be transferred to a peer LLC entity or entities. This can be in response to a request from higher protocol 
layers or from data generated internally to the LLC sublayer, i:Ueh as required by Type 2 service. 

2.8.1.4 Efft.~d of Ri.~ceipt. The receipt of this primitive wiH cause the JVIAC entity to a]Jpend all MAC 
specific fields. including DA, SA, and any fields that are unique to the particular media access method, and 
pass the properly formed frame t.o the lmver protocol layers for transfer to the peer MAC sublayer entity or 
entities 

2.3,1.5 Additional Comments, The CSM.A/CD M.AC protocol provides a single quality of service 
regardless Gf the service~ class r(;quested, 

2.a.2 l\iA ___ DKfA.indicution 

2.8,2.1 FLmction. This primitive defines the transfer of data from the MAC sublayer entity to the LLC 
sublayer entity or entities in the case of group addresseei. 

2,3,2,2 Semantics of the Service .Primitive. 'l'lw semantics of tlw pri.JTJ.itive are as iflllows: 

MA_DNJ'i'l..indieat.ion 
destination address, 
;oo l.Wre _address, 
m __ .sdu, 
reception __ status 
) 

The destination_address parameter may bn either au individual or a group address a.s specified by the 
DA field of the incoming frame. The source ___ add.ress paramd;er is an individual address as speeifled by the 
SA field of the ineGming frame. 'fhe m ___ sdu parameter specifies the Iv1l\.C servke data unit as received by 
the local MAC entity. The reception_status parameter is used tu pass ;status inf{wmation to the peer LLC 
sublayer entity. 

2.3.2.3 When Generated. The J\i!A_DAT'lLindication is passed from the ::V!AC subbyer entity to the 
LLC sublayer entity or entities to indicate the arrival of a fi'ame to the local MAC subhyer entity. Such 
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'<dd<n Hn' M'i\1':: tiublin',::w 
t;t .itnAttt:d:t.f./d Li::t th.<~: ~}f'~~Htiili(H~~it :j~/id.:t~ji~A )fi;:~ -~ i:n~/ttk~i.:: 

~kJJ}:-:;} ~. ~ )%;:~: 

;~;:. 1~%\S t/\~.{::;~~:;: 
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;;.:•:'{hf!i:<' 
:tl! 1Ji;t'fl!\'K H\d' +U/?, 

fl'I>'Wft."·'"d:':'1:t~~~, Thi:iJ :>Peticn dui±qfW df:thO Fhn i'rn\XU! :drnttn:re far d.ah1 t>nivv : Jtk\tl'i;'n: :tY:tH'HH; 

ptc¥~etiwrw'% lt dtH~nnn Mw o{ >•JfriifH:'H'HU% nf tiMl hf:/iC 
m<tltll:l:nd fur r;;h;ibn IJdd~~~~t<KW. It detL;:.ew H n{ ~ttMrN%> sputv 

intu Bk'ltirm) am! gn.mp inl.t*ltk@tM tw tnuJUstntion) and inb> !L#H' ·1Uh;;LniHht0:Y.i 
nnd glnb1ti1y i!dnlininhcrod addHiiH!ftH. 

~U,t MAC Fnttne Fow:uLrut" 
'tim ilGrttEW'iB0S 

<~t:lEtt, $~:'1":!:'~~:::~~ 

i,,., ..... ,.,,,,,.,,,.,,,,.,,,,,, .. ,.,.,,."., .....••.......... ,.," __ .,.,.,":; F~Ji~~~t fPA:~::t}:kH: ::f:D 
~'IP'·"T(H!lG'fl(W 

Ftrt tf>t 
h&AC J?nuHe Format 

i!dd H n T~~hXtA: !lt;hJ that is u0v.! to iilhwt 
f\Ntdt HB ,n.:m;:.u.v"~&1\t\\A: ?<J'TtdW<JnixJlt:inn wtth 
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t~(kT~X:. B:fHh~·-? : LY.U 
/J<.Fi!n~~EE SW .WY~,?., 199-~~ h\O{.l>";::;: 

3SL2 Sturt l'rRmn Udh:nitor (8.¥1>} ~nokl. Th~ SPD ik;ld L; H:w swr;::cn,;e 10 h.U.OlL H i mmed:l.ut<Ay f<fl .. 
bw>\ Uw j)i\Htnbk ?atkrn ;;w.d ir:d.Lc;'tte;, tb:, Hbtd: of a f'ran>L 

,:utn Acld:rcgs Field.rfl,. Eaeh MAC irmm~ d~;ul <~H1.trd11 twt! addn;''" fh:ddw the Dot<Lmttion Ad.<ln~~H,' Gdd 
am! tkw So\trN! Addr<>.s;, fkAd, in tbA m:d;·~,-. The T.h:dhstbn Add.r,,s,, Odd dHU SP•\(.i{y the dmd;in,~h.nn. 
<v:kLe5MJ<{d 1\n· wh[.cb th<:; 1'\'Hnlf b L,:knz:lr·ld. The S;:mn:P Addre'J.f' ildd clbdl hL•d:i(y the r>td~im. ftmn wt;,Lh. 
the fi'"J.rtH W~hi initbt:t:.d. Th.c .r<!prtos.:ntnHon of each addre5F !li.+t shfl11 !w ns l'i!lhwE (see Ihg ? 2t 

( l) gw,ch iJdd.n>.8s fhtd :;)hall ,;;mtai.n di)wr H.\ hit;,; m: 48. bhi, I:bw<·vu, at Hny givEn. tinn), lh1! ~bun~e an.d. 
I.h~&tl:natLH• /<,.ddtB>'f. d>1e shaL be the em me Fn uL duttinU (m a ;n.tt:l<::ub;; bud "m·\8. aet.wn:rk. 

U) ThP support nf lfl m· 43 bit mMH'/lo\. length fut Somxx~ mtd Dcst1nHhi>n ... \dh:t:ws sh.rd ht• kft t<> th~o 
mat; u.beturer a.~ H:n ii":n plem<')"i.tb<lthn 1kl·ddon. HwtH i:€· rm -r.vy1i~"'lrrHnt lhu t ·1y; a n.nhH~:.m:t'r!.! r; H!))<; r. !; 
twth ~;iz0.: 

f:J.} The hr;;.;t hit fLST1} thnll be u~qyj h th.e: IL:ntinatiG:;:u\ddre¥.>s ridd ;u; an mid.n:%s tnx· dwign.aho11 hit 
to id<'~ntifi,· the Dh>iii~H.:iMl .1\.ddn:o.::n oitber ilS nn. i:t;.J id\l\H:ti vr f& n gro<Jp add:ru:>E. l:n. the &mr-cc 
Add.rcs:;. 5fild; the flmt bit .is n:O\'i·>~-r."d md i<d tn) ]filii& hit i;;; 0, it "'hlH indicAko that dw addn-m<< 
lieU o:lnto.Jm! an indhtfdtw.l add:r«ES, lfthis bit h ( h: ~l.l1 inditatD thd:. t.l.w o.ddtess Ldd 1Y>:nLt~H~ H 

we up addres;, t:hat ident.:ibc~ :nmH\ ;me IH' \t1(iit1;. M dl. eJ dw dahGlH <:on.necl:H~ V; the bnl.l Oli."io'(\ 

network. 
;'4, :: Fo ( 43 h{t 3Lil'>:1!"''*''"'' Lhi~ &·)-;)Jm:i bt i<>b-\)! be uvA tn di<:~nguidl bd:W<'(;W L>UlilJ or sbbd.ty n.Jm.i.n:u--

;~~~;~:~::1~:"~:~:'~::~; a~~:~;~;~t>;';;~;;LG~1;~:1:·~i~~;~:~la;;r';mc:,'H~l~:(:v;)f~~:L)'"~~;'~t~;;''~~h:;r,,i:,!l;l~i;:,,~:''::d~~0~~8,n;J~~: 
hit i.;;.; dN~) <~ L 

f5) Each. od:d. c!f em:h addrwr~ hdd shdl be tn·lt\Fltihkd b~Hd: dgnHka.n.t hi.t ht'TL 

:::.;:;::~vl t=u~~L. tD c:r< ;:·.-:-:;-:-~: 

(:~·-:·ctH·; .f.::D~:=r~t: ~~~~ 

Gk/"/94U '( ~~nMlNF~~-~-: :..::~-: C: ~--=:({.;?(~~~~ 
t,..(;C.::-;L t y· l:{~~lN~~:~:: ~-: :.::(·:G :-~c t)?t"S}; 

F1g3-2 
.itd.d~TE~ 'Fidd .F\.lrttH:>i.: 

1} h!i.liuidwJ Adf,.{(k,o;o;_ The 4ddn~fis ~Ei-mdakd ''"ii:h A ;.nrlkuhr Jtabmt (m Uti:. ndwur·k. 
2} Or<'TU[' Ad.d,"t~Mi. /\.. mdt:idvd.:in::>b:rr;. fddrv;,,<,;, ;;\&->nci<:lh.'d wi.th m\•f, 1rr tniltt' Ftnh<>ri3 nn H gJ'imt ne(

W()tk, 'tbnrc ate tvn:~ k;huh d:' ltndtiend: mldn'&:'l:: 
Afultioasl-(i-rm:q; Add'.r,;;•;p;. A.n ,K\dr.egs >!H(-VX3 :,d;~1d by· h~gh~H'··h~v< e.mvNILCn. Wl~h (·l g:rnuy or lou· 
.L;a.Uy 1.\chixd i:ltilililH<! 

(b) flr<Kuieast Addn~,;;s. A 0itbn:gt~i~hed, prcdeHncd mu.ltient.t Hdih::'ls ihnt dwa)? dt•ndp;,; thew< 
d'aB Btdi<JnJ (Iii.''" giv~;1.1 bol.l U9(1. nz:twot.k. 

AH l's in Hu:.~ Tkw4.i ;latiN;, .i'vldre:'l¥ ildd (l'n :W or 18 bit. aliltC«8 c>l:ra TANt) >+all bu pl"(ddh .• ~<.! i.<l he fhz: 
lhnndc.1rt ad.dJ'i·~mL Th.iJ gmup slw.H ht' pndeHn.ed f(rr Htdt rommunknbon medium t;:; ooTnid: daJ1 sbtiew• 
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KS(iJfbC tlNJ)..<j , ~sx 
ilNSLLLF SU BO':U. 1G% ?>hih;, 

gd:ivsly t.'ttnw.:;rt.r:d l:n Hw.t mdli"c;.m; it: >.<halllw \kDd k b:readcmll:tn aH t.b:, active c;tMJnrH:; ()n tbd. m.d:lunL 
Ali <:;ta.U.m<.'l >1hal1 bt:: '"bh L) r;.;~:,~gnhc tL, B.r<).('!h;JZ<: ~dci:rG~~. }t. is tHA nr::v:-;~>1.uy \:h?J: a JtutinL be (:Hpibh r>f 
wm<:«ahng tlw E:r>:mckm;l >lddn~c;>J. 

The 4Jdt+-->> "P'~ee dvJl aL<o he ;gd.:ibnnd intn lncalb·· aJminhbnd md gbbd.ly ~~dmini<>bred 
r;ddn~!t:<~!-. '.Hw n4tun~ of a kdy ~md t:hto prii(:cdm'(;G by wh.kh it admin.im:e:rs trtt'.:?f. gk:A><:d (U; :tdd:rco,f!e& L 
b::yu:r:d th;:o &e~qw d'dm> -'>0-mzhir<:LG 

iLZA. Kh~~tiw:tUt:m /i.(hi:n)&& .F'i·ehl. The fl-<>:xt.inat.km A<Hrhi§ hdd spe6flml tln: &td:.:i<>r/<i) ibr which the 
thune· ~>:~ir:tendt«l .. it umy k· nn inJ.i>+:Lw( u:r nuitk~w< CincLdiw:t b:rod~~ML ;ddnJSt!, 

3.2J) S<..Jaru0 Ad.dt'*-''*" Fidd, Thf, 2<m:rn; A.ddrm.\n 'ildd qn:;;ih~;,'l' ±:Ln datinn ;;.fmdin; th(' :fnuu~. Tb.:; 
So\.ltt:~' Add.r<J:-1:'f hdcl i;;; n~Jt.lat\TF>+.td hy t:h~> CSM.MGO MAC i!'.<l:/nycr, 

3.2,{; fxmgt:h .F'idd. Tb-~ l<mgt} tkdJ i;.; a 2--rd:d hdd whuse nJ;,i>J bJieabc; tb:~ :numk~r d: .LLC <l:t.ta 
o0U.:H k;. th'J dnt<> he H. 1f d-K vo.L1c i<i lc>~ hwn t'rK m !nimu.m nn:\in-A hr vrqx-:r- 0.prmd.hn of t.h.<.:' pntncd., 
~l .h\.U tbH fa ~;~;quen>-e of (~etHs} win b:. added .at. the 0n.d dt}~G ~hlU. tldd hut pdor h t:b~ FCS Fdd, speei· 
tid h+~w, The pnJuodmP tkd de!:.ermi:nc·~' tho ;liu of ilk: pad fidd it;spedthd in 4 '<LK TrK k~ugfh fkJd k 
tmx~:-1mit.toJ. mld :r<;-<;dved with the t~igh c:rder «1d: fl:rsL 

8.2.7 Dm.w m.n.d P.Af} J<'idd.ib Tb.i, ;:bU. ·fLJd G~K~Lo.itw 3. :;~~quhn.<:0 d r;, ~);;:td:o;. 'f'dl dnh tmnt?anm.q h 
pn:NH«i in t:he i'OWC j:JH<: mty· i~.r0:1 Lacy ,,equ;~ne"~ s.f Dctd: \"a.1 ;,h~E Inay HPJh~Tf k Uw +Au LeU up h:> '" m<tx-· 
in.mm utmkr 8pQdf.<.:•d by tbJ im;Ae:xlcn.hhm •>1' ths thmda:rd dmt. > '"suL /\ tt.dr/mum hmw.:; <'i2~' is 
rtJquird fr\r i~~)tt<od· CS.MA/CD p!\(;;G<.~d •;per.atiGn lUd i;)C ~ip'-!did. hy h~' vu1ir:ubr irnpkmr::nt&tion d' tl:~o 
~;bn:h.r.;:L F :m~ee:hm:ry, 1h<·: d~tkl JldJ lJ. (·n::tcn.ik:J hy· ~~p[~tndiHg e.'Ktn hbH .. thz.t ;~, a "Vd} in tmL"' d uiO<:'b 
after· tiw LLC dda rl~>ld but: prio:r (.{; e:J.k1:hti.r:t; cMd ),ppenJlng tb, .r<.>< The :-JLG d't:be pd, ihmy, )§ ddr~t·~ 
mi.l'<"d by t:k; >;itG d Ute \L-11:n ddd supphx! by .LLC ~m.d tbi~ minin:; llm :iiw:n~~ ,lizi': and il20n'ss t:izP v~ranw .. 
i:.(-T,'! cfthe partku.b.r :Ltn.p'kmenLt.i;~n.. The rrt~vimu.m s\;-;.r nft.he datil fldd is d0t:.cr'Y<ned by the ~~wx"imum 
h'l·\l11Q »iZ'J r-md addn~;;s dH~ pw:arr.:ei,rs uft:b~ pl.M:i<;d~r hukm.:.llt.S<.ikn. 

'Ih~~ kr\gth dTAI} Hdd n'q~;in;;d hr LLG dd:u ihat: is n ~~r;Leb bn.; is m;.g C\ nfin.FnmeSbe .... {& >-.. n. + 2 
'< addn;;:;sSize + M:\)) bit;!. The l1iXtkwm Vil'~tib'\; Si<~'-" dthc LLC rbt:il fidd i;:; maxFnmwSiz~> ·w.\2 x Rddn><ifl' 
Si;;;e ·• 1B!B nd.<:ts, 2M~1. 4.1 fhr. a di:o:;eu..qd;;n dimp>:.nwrttdhw p~~L~md:<·>t&; St::'> 4 z,.;n3 !b:r r.< dbmm;i(li\ dthc 
min'F<q~HSi~X', 

iULB .f'~·Dm&~ (~heck Si#ftt<:rv;e Fi.dd. A. ('}'die :rcdundruJcy· d~H~k lUtC is used by t..he tn:.tm:mit md 
ttX<;'~"'' dwTiHmw b gHmlr<~t<:·) .a C.EC vdc.w br Hw FCB hdd 11:o franw r;'h,•t:\. ;;;cqucn~.'L {FC8) ·f'ld;l <:\m~ 
t:dn:'f r~ ,.k~<.fd.. (32 .. bi0 cyd:i';; tT~kndamy ch~~+ (CitC'; v~!.'.l'Ji·). Th~s vv! u.e i:-1 v~m;mt~·d a;; a fu nr::tir~n d the 
i:imten.w d. t:h» ;:;oux-cc add:r.eM\ ;b:;t:ln:d:h:n add:te:.x;s, kngth, LLC dr.Lt and pA (tkd, if,~ RL ibLb ~'X<:0pt Uu, 
pr~~a.~:rJbk, SFIJ, 'md. FCS.}. 'H;'J cw::vding ~~l ddkd b:;<h~ fdbvring grmoraUn.,_y p1ilynnmLJ .. 

d} 'I.1w firut 82lJit.-. ufthe frame an; 0.mph~ll;.f.mt.:d. 
c~n ~rh(~ n bih~ nftb.~~ fr(·U·:nt ?~-r(': t:h.[:t: (~n;.jder{-d ~~ b(} t~ho ('(H.)fflrtf~nt:r-;. ~~f n p(~.1y-riem1~~1 M{R/ ~~ru~~w~·>e r:··l~ 

<The lin;t. hit: A J~p fho1ld.Hii.t.kn :\ddn:~tt:ij +lt:U ,y~rrt::JSpm'l.d-:'1 k• the;;:-:" n term and flw larA bit cfthe 
±.t.ta fidd Ulrrt:'-'1-And;:; b dw ~u l:<orm,' 

UJ .M{x) t<i mc.J!hplie<l byx~;:;> and diAJv~ hy Ofx\ p:r<:nu6ng ry r<Yu~nJd ltv) d'dq;rE:<:; <H. 
f4} The v:;dtidcnts of .Eh::) ~lr~~ u~rs.<dQn:J tn hen JZ.\:nt m;qufT'W. 
~,;>; Tht> bit >1l.;qneu'0 h a~mpbm'..mted and tlw noJctU. i2 tho C.HC. 

~F(:~ ~n.ft.~rlY.W~='}~~ {J-J tH:-:.o:.: ~u 0-~::i: MAC qd~.h~~:=::~~~~-~~ ~~~.:e I.Ek~.f ~tAt B.:G.2:-1~H::f.\ u .... ~~:--=---:.~L-~:· ~u:c.j ..:\.n~h-1~~~~:~: :·~=-=-1h t~~"}J.d.~~ (~:a:;: (h-ge.td.:t:et:<:n· 
=-~H.s U:1l:~":.;@ 1-:..h;-r~~.H~e::-- ~-br b-~~ikH.~1 :.:~ ~1AC a::idtB~==~= ~:.:~:-=t~=~~ ~h~l-: H--:;;(.~~~-==~~k~.:. A~t}:("}"fJ~"V. -~ f:f:E. 8t.n.~d-=-;.~L: U::-:~~&.c1.~::.~)~:::t-.. F~->. H-:-m t.:}~lL 
-~~\ ~-rw;~} L~.=~~~~ J-~~~--:}.r.J:.:::::-:.q~i.~ N~~ 08:~tJ.:~.;:~~fL U~~\.; {SH.fn ~\:12-.X3L\ l"l:-:. <HhH ~1{}1 .. tf/:i:L 

-~- r:-,.~::.-k ~·b w ·, t1~ B > ~~~th tl:;:-~-t] v -===~~:.e ::;-~~~tor { ·=":=:t: ~{:<;-:..:;:: ~OB-df-}·=~ : n -t. -L j :::-::t:::=r~x:- :F::~~.::=·~=-i_~, i~~~::.:~::::-'d.c.)~.L -:.:-.t t~r:cd ~ n >!: ~ ::::=-~--:.: ;<~u~ ::-:~ ~~~n.:.~·r~ ~P}:i_: 
Q:&~ <=±'~=~~;:J: 1:-;~~it;~~=; h~ ft7~~~-==d.u:~: ~~~~~~~ .. ;·;i·t·~~~~~·:~~~J.~i~;i. ~· · ... ~ ·~ x 
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ISO!lBG stv;:;:.? : :1.99~\ 
/1.NSFHUm H;J $01.8, l~SiH f\kk<r1 

l'he ~12 bit.: ufdw GEC vv.llx~ iH'Y plat~ed in th<;J f'r~WiH~ '+wr:k t!!(~qw:·J:U~<: fidd tso thnt the &l\1 uwm it; dw kd 
mo&t bi~: of w flt-:'!t wctd:, Hml fh<·! l'n k;rm k tl:lk! Df,h:t mod hit nfthe lad !ld;tL (The biG<:£ tht CRC ~.r{; 
thw. lmnmmltted ln ~he 1mhr. !s::Y\ x80,.,,, x1, xC!J S<nJ rufen;;noe [AWl 

ru:r Ow.der of lilt: 'i'rru:~umim~ion. Kw:b odd (~f llv:::. M.AC fn:J.tne, with ti:w <i'Keeptbn of UHf F{\S, ii" 
tran<'mitted k;v:~nrdcr bit h!!L 

3.4 fnvHlid IH:At~ .fo'rem~~. An i:rr1t<>.hd MAC bww shaH L'4.' defined <Vi! <me that nweia at ba.-.t on<·! of the 
&~llnwing conditions~ 

{ n nw: ihu:tH;\ kngth is, hH~lWOlisuml vrlth Ht<~ langth fkhL 
~2) It ie mrl rm l.ntogm( nambr:!r 0f: udd:s in l~.;ngt!:L 
en The i:riJ:o; <lfthe inr:&:mbg frn.me (eJU:]m>lW) nft;lw F'CS fidd lL<w-Jf:i <h rwt Ji'H0t'O.k n CRC valu<J icbnh·· 

(~tl to !:.};.e. 01\f: h·:CdV(Xl 

The (.;Onh~rrb ,~f invdid MAC fnmwe >"hall mA be fH>&Wd to LLC. Th.e <X:ewnenoe nf i:nvaEd .MAC frame£ 
may h0 cornmn.nkuted. tet :r~dws.rk ma:rvlgtmtnt. 
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rsc:vn;c Ml.i~Vl : una 
~..-:-t-.f..'""SlllEEJ~~ ~~~d. 6fJ.2.·!L ~~Hr~ Ed~t·k~) . 

.t.:U. (}w~RVL~u;\ Th>! ar>:::.hi.kJ~eh.tr-a.l m(Jd.d dt~s<trib-.t·ld lu St~ction 1 .b. u<J<d: kn thlo: .>te(;t\nn ta pu~vido H f\ew 
tinmd dem.::rl_pEmt of the Ltwal Area Nd;v;mik CSMAiCTt MAC subb;e+r, 

The h{AC ttthlm.yer defines a muhww~i:rdeprndem;t bd.lity, "!.milt nn the medil.mt-d;YpmHleat physital tac)J. 
i::ty pr>:n?id.ed hy UH~ Pk}sicsJ Lay0r, and under Hw <lttm;?.<-.JaJ(c~-bJ.d(~ptmdmd. lnca"l <'!.rea netwtJ:r.\1;. Llf) 1.mh· 
layer. H; M nppli{:al:Je b a generalclaf.'m nfbca] wn:~a bn:>t.tdcmrt UW<::!ia fmitabk fn:r m;e w·ith \...he rttedh~ 0.0Ce08 
di~K:itdini) l:uwwn as Carrier Senz(~ Mtlltiph)AttNJ!i wH.h Co1Lsi.otf Dctee.ti<Jn <CSMA/CfJL 

~nl(,\ LL,C •ruhlayer (Uld th&> MAC 'H.!blayer w.w~t.bw ,,,:re bt~~:ndod to h~ve fhH sm:n.~1· t\.mtU.nn HJ> th•tt 
d.t.;sed.hed in tl:t6 OSI model fbr HK1 Untn. Link I....eyet' done b H bml:ldtd.B"t J.Wtwo.rk, Gm 1mtlcn. nfa dHta H.nk 
hd:wecn two ttct"Vinrk N<tlt.les docs rmt UJtt'<'-'·Spond ihrn:ctly to a distintt physical oortmod'.:inn. N'NHrdwlf~R"'" 
th.n wxrtl.ti~Jii.i.ug of funtt:iOnF PN<mAtl\d. in this Kitandm-d t'$q(1lH'.S two :rrnin. ftmt:tions w~nudiy asm~datnd. 
with a data hnk c.ont:n>l p:r(joedun~ ~~n be pi:rforme:I i.n. t.ht~ [<tfA.C ;;;uhbyer_ 'fh.<..ry ~m; <\B follows; 

en Datit e.nc&rvmlation (tnmstn{t and f"f.'C.dve) 
(ni Framing Jra.me b<;mdnry dz!b:tlt.bt:iou,. frnnw WTn.cl;J~;nit<~tion) 
~·h) Add:tM.dng (hand.llng t£ umrce and d~osJ M don ad.d.no!:';sp,{) 
1~) E-rn:.w detcttlm~. (d.eh~di<..Ht of pbylitt:>l m<.:dimn t.:n.\DFrtd&"ihn c>tNN>) 

(2) Med.ia A.tn~ss M~ma!.rem,nt 
(;)) M.edi.um aHotatittn ttnUbhm avoidanoo} 
(b) Contenhlm toiiiduthm C:dhJ~m b~ndhng·l 

4,L2 CSIVI.AICIJ (.lf.K>o:r.atinn.,. This if!ection pnwi.d.ee i:H'l. ovm:"i"+sw· r£ frame tr&lH>.t.ni>H!hn a.ttd. r:tMXipthm In 
tHn11tr ('f the funeti m:"'>Jd mode.! of the <H'chi.ted:um. 'fhis ovHrvi.;M'" h> di'fW riph.vH, n:t!:hu ban d{-)flrt.i.tiorud; tht> 
fhnnd HJmdfin;.tinns llfdl~! o-p-~!.rm'hms dt:'®.cdb<-d .l-tHt! an: gbim in 4.2 and. 4,8, Spo:dft.e imJ~knwmtHtinns fu:r 
CSMA/CD medmnrmns that UN0t chit &tm\dard am j<;lVGfl in 4AL :Figtit"C 4.~1 provhk?.< thG a:rehihoetural 
W!;Gdd dm:writwd functionally i.n the 3ed:.inns th<ilt follow, 

Tho FhysieaJ L<-<ytw Sigading C.PLS) r.m:n.pommt of Ht<ro PhyHkaJ fAJ.Y<rR pwvidm; an inhor:ihcto to th(~ MAC 
t>rtbl.ay<~'f f0t tln serl<ll t:ranmni.r&:iun ofhits M!.hl the phy<:ioo mtO"lh?i. F~\t cMnpletenrus, in tl:w opro:nrtimw.l 
dEsttipth:m that follows oome ofthosc fl:m<..'tbns r.tm in.t.lu<:led aB degcriptive trwterial The con.ri&e i!ipix:dk;\.· 
tim\. of t.h(~i-JC fu.nednnE k g:iwm in. 4 ,;z fm: the MAC hmd;lnns and in fk~.r.tim1. 7 fiw PI....S, 

T'ttJtt:Hnit frAme o(lc:rahonl> <d:\) hd1~p<Jmlent fnm the r0.;ni'il' !'ntuif o.ptW<\ti~1i1i5 .. A t:nw.tmdtb:Hl frnme 
addressed tG the (}tlgin.ating station wHJ be rewivwi and p%swed to. the LLG i!Vhlaye.r at that ~tntiotL Uds 
r.ha.nwtm."istk of thb .MAC~ eu.hla.yt:~" may be ln:tpkt.l\entA~d. by hmctkmaEty wlthin th.(': MAC m.i.hl.ayer or f\.tll 
dupk!X d:wrm:tuiii'tits of po:rtlom:1. (ff the lnwm:' byenl!. 

AJ5lLl1r:Hl&mii'Nlh}n. Without Cnntewtiio:tt. WhG'1 a Lil,: suhl.nyer :reqnel:lb the tn"itHrnitsiun d's 
fi:e~mc,. the Trmmrnlt Datil Ji)m:a.psubbm mnnpment. trf th~: Cilt>t-:i\JCJ) MM.~ <m.hlzycr conF.!thH~bf the frame 
fhnn the f.J.X.J-t:1uppl.ied dnh, h xppOlh:\.1 a. prt.wtbb ;:md a strtr.t of frame d.t:dimit<tT tu Hw begim:d.ng of t.hH 
kr.;,me, Usin.g int<:wnwt.ion pamxod by the .LLC mxtbyer, the C.St'4AJCD MAC auhlayer a..h:;n ap)Nldb il PAD at 
th<J end ofth{; MAC infunnntion t1dd d'sufh.cknt lenvt.h to er1EU..te t.h.aJ the transmittf~d frame length satis· 
IJ(o"S a ml.ni.m.\.l:m fr0me sh.e req;.dtbJH.lflt ($H~ 4-ZA3\ rt ahl~) <><ppends desHrw.t.kl.n and snnrcE ad.d:r<:oti§.et!, a 
1eng-th count fl0ld, a.nd. a frame check sequen£e w pt'nvid~1 Dw t:rt"M d:ct6d:iiJIL Tiw fmm~· h tl:mn hfmdt.>d to 
t:."w Tnuundt Mt1cl.b AetnM; Manawl:tnent r.t~mpnn•mt in the MAC f\Ub!ilyet f~)t" treini!miReion .. 

T:ru.m.un:it Mid.ia Aeet:.fi!B .Mansger.nent then zttom.ptB v~ i\Vtrid conhmtbn wid1 Gt.h1rr t:mffk <m tlw mwH.um 
by rtvJdh:eing the ca-nicr <;.cmM iiiignt1l proVidE<:~ hy lliH f'h.ys.k:ul L?JJH" Sipmlhg (FLS) tOJnpon.ent and 
dd£:rnng b paB<:dng tn~m~, \Vhen the mu:lium h dear, h:amo: trn.nmniss~Grl i.E i.niti:·lt1.'Kl (after a hrh:oHntf~T, 
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180/IEC 880~:-3 1992; 
f\N~1/fF:!<!F ,qrrl ~Ji'/ Y{ lqcn l{;rHt1n:n 

0bl 
REFERENCE MODU .. 

LI'N 
CSMIVCD 
L1W'.:RS LAVERS 

,l.PPLICATION HIGHER LAYERS 

PRESENTi\TION 
LLC 

I LOGIC:i\L Lli'JK CONTROL 
I 

SESSION 

!------r-

---r---! JDl E 
PLS 

PHYSICAL S!GNALir\IG 

I 

! 
I 

I 
I 

I 
I 

I I 
NETWORK 

I 

I 

!"HYSICAL 

i\UI ~ ATTACHME~H U~;IT ;NTERFACE 
tv1AU MEDIUM ATT.ACHt.JENT U~J!T 
~viDI MEDIUM DEPENDENT INTERFACE. 
PMA "' PHYSICAL MEDiUvl i\TT/,CHME~·IT 

Fig 4-1 

DTE 
(AUI r'ot 
exposed) 

MAC Suhlayer Partitioning, Hdationship to th.tJ ISO (Jpm1 Syshrms lntercomwdion 
(OSD rteference Model 

fnnne deh;y to provide J'fXO\'Ory time f()r ntlwr cs:vtA/Cf) MAC ;;ublayers nnd l<w tJ·;,> physicnl nwiiinm' 
Tht• RJAC sublayer then provides a sPrial stn•am uf bits to the PLS interfac:e for transmission. 

The PLS performs the task of actually gent< rating the electrical signals on the medium that revr<c·;,;ent the 
bits of th.e frame. Simultaneously, it monitors the medium and generates the collision detect signal, vvhich. 
in thD C(•ntention~free case under discussion, remains off :for the duration of the frame. A functional descrip· 
tion ofthe Physical Li'lyer is m Sed.wns 7 and beyond. 

·when trnnsmisswn h.as completf'd w1.thout contention, the CS.:VT.f\/CU MAC sublayer so inf\Jrms the LLC 
sub layer using the LLC to RlAC interface and avvaits the nod request for fro me cransmission. 

4,1.2,1,2 Reception Without Cm.1.tentim~o At each receiving station, the arrival of a frame i!'. first 
detected by the PLS, which n'sponds by synchronizing with the incoxnin.g preamble, and turning on the 
carrier sense signaL As the encoded bits an:iv(, from. the medium, they are decoded and translated back 
into binary data. The PLS passes subsequent bits up to the MAC sublay·er, where the leading· bits are dis
carded, up to and :including the end of the preambk and Start Frrun<: Delimiter. 

1\Ieanwhilr-:, the Receive Media Access Managummt co.mponent of the MAC suhlajiH, having observed 
carrier sense, has been ·waiting for the incorrting bits to be delivered. Rece;ve Media Access Managen1enl: 
coUects bits from thP PLS as long as the carrier sHn.se sigrml remains on" \\'hen the carrier sense signal is 
removed, the frame is truncab-'d tn an octet bonndary 1f necessary, and JHSSPd to FLcceive Data Decapsula-
tion f(Jr processing. 

I-teceive Data Decapsulation checks the f:ram</s Destination /\duress fhdd to decide whether the frame 
should be received by this statinn. 1f so, it passes the Destinat.ion Address (DA), the Som.'ce Address (SA), 
and the LLC data unit (LLCDU) w the LLC sublaycr along with an np;n:c•rH·iate f.;tatus code indicating 
reception_complete or receptirm ... too ... long. lt also dwcks J{n· invalid .MAC flamec~ by inspecting the frame 
check sequence to detect any darnage i'.!1 the fran"H': enxoute, and hy checking for proper octet-boundary 
aligrunent of the end of the frame. Frarnes with a valid FCS may atso be checked for proper octet boundary 
alignrrwnL 

4.1.1L2 Access Interference nnd H.ecovery. If multiple stations attempt to transmit at the ,;ame 
time, it is possible for them to tnlerfere with each other's transmissions. in spite of their attemp1.;s to avoid 
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60/H:T ti!i.\2-8 : .!S'X\ 
.b..::-.lSUn::.:EE ~"1-~:d &r:.=:~.::::; "i~~~~ 1~t~bo~~ 

i.hh; by d.dtnT'i ng, \-Vbi.Yt t.ra.r~.sm~Gsimw h-om two ztd.i'-"'n.'" >J\'vb.p, th.?. n~!i'iddn.g >Xmkn.bm b t.RllPd a tdU.· 
sion. Ag>.Tn stdivn r:an 0X:)t~t>;nu~ ,~ cdlishn Jurbg t.h<o b.it1d part nfi1s tmn!i'imL«;lhm ft.h~, r:dl0ioa \-dn.·· 
dow.' lw-fo.r0 itt< tu:~.no'jrr.dttd ~:ii.g:M.l .hr.tG lw.d. 0:mP f;) prq:m,;;:Ht~) i.o all shid1ms on the C.S.!.VTAiCD tmALim, 
On.t(1 trw ;;d.1klon w·i.ndGw iHs V'->"d'<( «. tmmrmhti.ng ;:-;tatizm >" "'dd tn hav0 .<).t'.;'.Jtr-cd Hw m£<iLun; ;:mhG£·· 
>.p.,mt mEi.~iom;; EN' :wo~d-ed stated! (/lF~r (propt'/iy Lnr:ti<.'ll.i.ng_l '!trlth:w; um he o>,~un;d b k~v;1 rwtiu:d 
the Jlif.n.td {by wdj' cf ~~a.t.rkr !i'inu;~ l md. tnlX'; ckh1rrbg hi it 'fhi' hme i;:) <F:q uire thk! mediu.m i;-; dws hned 
mt tb:; nmmi-.trip prnpH}at:ict't. Lm<:, of tho ph}Ticw byvr wk00 ek-:l.1.honh ind mk tb.:: PLS, P.M.A, <".<Jd phy_'<i·· 
u:J me<.iiuuL 

In the GVQHt i)f a wn ll'lOH, tbe VW1.$mitting ~tati.>Jn.\ Phyd.cd Layu htitiaHy f',d:iC00 u-~0 ·i.nwd~':f(-)a()() 0H 

iJw mdium ;-;nd th>.::!n tunw <m. tbl ~~0lh;i<H< ;L::;i;_;,d !i'iignd. Th.b r~, m~htd in kn1 Ly t.he Trnr~l'mit .M~Ki.t<i 
/':.<:<:%~> Tvl<:l.nog~'rw~·nl: >»mpVHi1l" dtlA1 MAC -'"nhieiyw. ~md 0oi.1binn b:mdlL"<g hegiw:s, Flrt;C Tr&n~mit Rkrlm 
Au1"'"':; hl.at.l.np:·mt:r.d: ,;nh~rct:'.i the uilliGhn by t:rar.wmitltng a bit &'qmmce c:1lh:d fm<L hl. 1-.1 an ;.mpbmenL> 
thm f;bHJ: tue& thE <mfurt<~m•iflt pnl0<J(b.w t'-\ p:ruvidd .. \Lis e:mn£re~ dmt Lh<.:' dundJun ufth.;:, eoUd<.'ll is ,\'uf· 
ik!~mt t0 be nd:io::d hy t.bo dhe:r tn:imo.:mithn,;;: (O.Ll·i~mvl ;,.-,vdvNi in tL<.:' u.\Ui;.<i.o", Aft<T the jarc: b GH",t, 

Tn:.m;:;mit Me>cl.io. /',.u::(X-ft.' Mnno.:>_,"-::'mntt krmirl.;.;;t·e~. th.e trcHi.&n'lhii-i.ur-, r.mil tithNLle~ QmJHH~r. tnmsmiGshn 
<:~t:b:mpt af"";r. a m11.ikm:<ly s~~.ke:Ld timH b.ti'J'-vaL "Rdxamvr: kt.iun it. e.tbnnpbJ q:ain h t.h.t: LH~t< ;r{ tS[l0JWd 
wLdnnG, Sinn' rqm:-ltxi o:;(b;bm; lndirat.P fJ busy mPdimn., however, Tmmrmit M>!di:~ACN.,ss "h-i<lm~f_/1tt1i'Dt 
d:t>emJ1L'> h~ 'djuGt to fhx medium keA. by lncki.ng •)H'fvvh:.;nt.arily ddo.yhg it;:; ~Ndl n~t:m:ltH-nitlt:Jonn to 
IU.h.Jz:t< it~ lMd mt t};Q medium). 'Tk:< if .<:u.::vmpll~-0 hy· ~~"Kpmtding the lnko:t\'i< fn.:mt v-ohch. trl~>. :random 
rd:rarwmi.r;sbn. thrw is "der:>d 1ln .~ath mcee<:>.&"-iV~o tr,uwmit cd:L>mpL .Evw<L».J.ily, Pi.thm· Hw trWI$i0"1i::-HiVrc 
m.J.ttc~'<b,. Dr dw c-JLcmpt is dbmd.omd nn Li"K asnm:pt:~('Jl Umt 1Jn meJ.[u.n: h&s hi>£ or hm; beemtw nva
J.ua!hd, 

.td: the te'-A'iY).HF a~d, the Ht.G r<!tmJt:bg frnm H wHim~::n mY re~.:~jvnl a.t\d ;::kuwhd by ±<I f'Ld _ju,/. "'""" , .. m>. 
hK hJl' (<(: .:; ·-,ralid :fn:mw, :FrEg:tnz'nt<n?" fmme& rtKXi";,:cd. J uri.ng t:<A1 >ion~ U"'0 ~iht:irtg\li.dwd. f:rcm nJ H !:r~ms-· 
mis~i0n0 by the MAC subb:v-er't: Rvcciw hkdiru\7.:<oo% .1\J.c;.nHg<·:n.wd, emnpon.0-nt. 

--LLS R-dathnJ.Sb.ipn N~ J.J.K".: 8u.hh('h''"X nnd Fh.ysie~d .L&yet>. 'fhc CS.MiVCl) .M.AC subhtyc-r pmvld,<:'& 
H~ITk% h) th•~ LI/.: Gnbbyt:r n>.qu.lnid for tht~ t.r<l.r.nniGGkr~ and :r;.)"{'<(;phmt d' !'tam~'£. AN11&\~ u h0vo: ~0wiC#S 
tt.' sp~d}~'d iit ,L_L ThP CSMA!CD \-lAC Gubb,yPr mnh-s <.<. h:-d: dhrrt to .ar:ryu-[re tb~ medium a.nd tnuL'"J"br ~" 

;JCrid 0t1'e'e' (lfhitl' b the FLS. Aithn.J..gh V.:'f"tO.lil ernu--~ iV."() rwmrwcl. tG the I.JX:. Cf"Tvl' rt~wvm:y U> not pn::-
v-ided. by M.AC, F.>rur n~nvery m~w be pnf'<hh:-d Ly t"he LLC~ H' b.fcJ~x.~r ( GuL lhyHm 

4J.+ CS.t\J.A!t.:IJ Aee<:%W A:fet.h.o.J Ft~.t'l.d.iotu~.l t.:m<p30Ulties, The fdbwirtg >:HHJ:Htt4.tj of tk>. LJ.nt-t:inm.J 
(',qmhhh~1G of the. CSMA!CD MAC :;:ubh]'~r .b kt&-Di<:o:d. r.Q '' 1p;.l{'k rdPtxmu; guidk~ U} fhG CO%hilh"i<::o;;; ui' UK 
rtm:dud. N> dBpid:ed b Fi.g "LJ: 

c.n For .FrH1HH ·Roe~?pt.hm 

(s) i{(c<:':<·!iv~;G a bit··N·i'Lh.1 d»t:·l !i'itN~am fwm t"he physkd b.y.,r 
(h) .f\-eox;.Y',tB to Uw f.JJ; ;mhbyer rhmKG &..tlt a.re dtbcr hm;:;.dea~:rt fr.arthct:i IW dired"!y mLLc!ci1.M.X.i w 

ti;<.; luml t.htlvn 
(c) Dlt.'c-mb !)t p:~t!>lihl to Nf~twnrh: Ma.r-..>~J.Wffii~.nt :.J1 frar:-w,:; not addnm&>:d t<) 1h11Yl%'ivirq th:thon 

(~,0 [).(~J::-::r-8 h:·.f.in~~~nj~~ion. vf a bit··~~~...riat ~t.rH::sJt1 Wh~:lS:eYHr thx~ pl1y~iie~d ItH·HhHm. i~ busy 
( 4) Appem:b pn);wr. F'CS Volkt?. t1> 'mtgd.ng thnneG 8.nd n~rifh;" hd !. i><id: bm.mdm7 r.~lipHnc:nt 
u:;_; Cb''t"ks iw::Gming fro.mes fnr t.mnsmit.dun "':rnmo by WaJ'" Ff ITS urd V~>.die; otb::t. D<..!Un<:l.tH')' o.hgn.-. 

rn~:~ .. nt 
(6) fhh::F! tn:mKIT1 k,:+m d:tl·am<?. bk H .. no'C!.m {!:w ;-;pttihyJ int>JdtC~.nw gap y~dm1 
r?) Hd.t5 tr-~msmitwbn wh(·in u:di.»i~<tc tt dd:er:tod 
(F) S.crHcrkbG rd:r,:mgmbillnn .<tfr.>J1' J wlk . ..)~m nnhl a sp.x:iii«l n;:i:ry Emit: i~ -r~~arhed 
(J) Rnforv:m t:!"}Hl'-\linl. 11.-. Ht!i'!UY f.'NpJJtfd.:ha (h.nYq/bmt rwtw0t+~. by ?#TW.tni<f jam nws;~agi~ 
00) fbx:o.dt. :rHtdv~d tnl ne!mi\><u.n,:o tbtt <.~r<' lcr<b than n ''&~n.<mwn hmgth 
n \.J Appmlds PH'dnb.b, Shl l"t Franw T.Jdimib;?.t, DA, s~\ kngth fOtmt.., ;mJ .FCS b d.] fr>l [[Wri, ~mi. lHfh:oli~ 

pad fldd. fi-T h''m"~" whv@ TLC dnh length. h h:% thm ~t mkimmt: vn kc 
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...-· 

ISOJ1EC 3802~a : l.9iJ:3 
ANSlffEEE SW 802.3, 1883 Editioa LOCAL AND l\'!ETROPftUTAN AHFA NETWORKS· 

\12) Removes preamble, Start Frame Delimiter, DA, SA, length count, FCS and pad field (if necessary) 
from received frames 

LLC SJ8:..!\YER 

ACCESS TO :...:...C SU8l..AYER 

! TRANSMIT MEP!.A 
i ACCESS ~ ... 1AN}\GEMENT 

I 
. .J 

li~}~1 6 7 8 1:} !1 ---~- .. i 

~~d ~~:x;~.f~SS~ .• -.0-"f-J~, ,~_ 5-IC-AL-IN~!-Hl-.f-AC-c-.-~.-.... -'f .. :'---~·--.... -.... -.... -.. --' .. 

1 
TRANSt+T 1 [ RECEiVE ___ ! 

DATA fNCODII~G __ DA.TA DECOD!_~~~ 
Ptfr'SlCAL ;....&.YSH SK~NAUNG 

NOTE: Number& Nfer to fundiona ll;;too in 4.L4. 

Fig 4-2 
CSlVL&JCD Media Access Control Functions 

4.2 CS.l\:WCD Media Access Control Method (1\-iAC): Precise Specification 

4.2,1 In trod twtio:n, A precise algorithmic definition is given in this section, providing procedural nwdel 
HJr the CSM./VCD MAC process with a prugrmn in the computer language PascaL See references [A.2] and 
[Al7l for resource material. Note whenever there ·!s any apparent ambiguity concerning the del:i.nition nf 
some aspect of the CShlA!CD M.AC method, it is the Pascal pxocedural specification in 4.2. 7 through 4.2.10 
which should be consulted for the definitive statement. Seetions 4.2.2 through 4.2.6 provide, in prose, a 
description of the access mechanism vvith the formal terminology to be used in the remaining subsections. 

4 • .2.2 Overview of the Procedural I\iodel. The functions of the CS.lVlA/CD IVL\C method a:ro presented 
below, modHk•d as a program '>vrit.ten in the conrput.er language PascaL This proc(odural. model is intends.:~d 
as the primary speeifkation nf tlu.' functions tn he provided in any CSl\ilv'CD l\It\.C sub layer imp1ementa~ 
tion. It is important to distinguish, however, between the modd and a real implementation. The model1s 
optimized for si:rnpiicity and clarity of presentation, while any realistic impleJ.nentatinn shaH place heavier 
emphasis on such constraints as effldency and Ruitabil.ity t{) a particular imp1emenL'1t.ion technology or 
computer architecture ln this context, several important properties of the procedural :model shall be con~ 
sidered. 

4.2.2.1 G:rom.td Rules fo:r the Procedural Model. 

(1) First, it shall be emphasized that the description of the .MAC sublayer in a computer languap,e iH in 
no way intended to imply that procedures shall be implemented as a program executed by ~~ co~1puter. 
The implementation may consist of any appr<:~pdate technology Jnduding hardware, firmware, soft~ 
ware, ur any combination. 

(2) Similarly, it shall be emphasized that it is the hehav·ior of any JYIAC sublayer implementations that 
shall match the standard, not their internal. structure. The internal details of the procedural model 
are u~AefuJ only to tho f\Ktent that they help specify that behavior clearly and precisely. 

(3) The handling of inc0ming and outgoing frames is rather stylized in the proeedm"al :model, in the 
sense that frames are handled as single entities hy most of the MAC suhlayer and are only serial~ 
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HOilJ::C 8i:VY.><1 ; 19% 
... -.iNSVJEf}E ShJ 8.G2J3~ H~~~~ EdhJ.E·~n. 

h.0d. for p.n;:;·;:;cnhAiun W tiN· Fhy;;:kal Layer- "f;;_ reu.hty, many impkmHmhthmg wdl h:u:;tz;::ul }w.mFe 
frame& M;da.lly G"< a hit, o<;h:!t; o:r >Yo:rd \:mds. Thb <~pptna.;,;h kl~ tH)t bxm. ndket<-d in i.h·l pn:1-C0clurd 
mGdd, :->inr~~ thi8. ndy c9tn.phtate~ the d.\)f!cripd.on cf the hmeti{)tW 'Nithod; dwng~ng Hu:im l:tt- any 
WHY. 

{4} Th6 ~nodd. txwtsi.:dt< d «lgoritl:n:ns d.e;:;igneox'! w lw; tn:ecuted by a numhe:r nf toncurteni: prui:~l8kWiii; 
thmw algor-ithms edkd.:ively i.mpkment tho CSMA/CD j.Jr{Wi..><:lnt"e. The tim:Lrtg dcpen.dt~Mies intn~ 
dm%h.i. by t..hD mxd fur eon.nJ:rrcnt r;;f.:tivity fl~ lXW<>lV(d ln two way.e;; 
{aJ l'ri.KHNes 1/i?.rs~ts Extern.r-»t f!r_;udc It [§ R»i.>nrtwd thd: thi; dg,:.r.khnts aw: 4.'X<:;tuted "ver:y Elst-" 

rdnthe b; <.'xi.>.:;rnal ~!VmtB, in. £.\e i>'MhS-0 tlw.t £ p.nJ<1·:;;:,, rwvm: falls behind in it» W{WK nnd fnib t<t 
ro~pmd. to an <<R:h:rwd event h a Fmdy rw:tnn<~L f.\T "x-amyh:, wh•Hn a fn:imH h h:o bH njceiv,Jd, 
it b a::.~m:mHI tlMt the hiwhfi Atx:<·mr pr:v~m.lure P>!-8teiveFtrtm0 it altHif3 cnU;cd wdJ hd(~n:~ trw 
+arrw iE qu&>Rtinn }ms stf,rt:&>d ht nt·dve. 

(bj Fhx:>~ffmes \hrsus Prrx:esses. AmNng rn:o::>Ot\.."<08, no ns'<umptkm'l are m'R<kt abtsut ~'(:Ll.tlv~' ~pNtds nf 
e.w:eeution .. 't:hiii ll\0-ltlf! t.hat ea<:'.h :in.teratt.io:n between two fWi.lt'f*>M~s shaH hi.J ~"tn.Jeh;;;.Md to w~:wk 
n::n:n'>tWY i:nde.pende.nt oftb!~h r<usp-x.J:Lve ,;;1})(Je(hi. N0h:, however; thnt the th.ning: ufi:nt.et:aet.iorw 
muong }H"i.!CHH1~B "i.s <Jfkm, in. pmi.:, 1ut indixoct reHe.::t:hn t£ the dmi.ng vf ~'xh:>:rmd &>viitiL, b 
wh.i.::h nuK nppropddi~' timing ~)i-S>tmtph0n.H. m&y gtJJJ hr·: n.1adf,, 

H. is in.h':wd1od dAd.: tL1.1 ;:;:un.;:un'(ney in t-he modd tH~bd: thP p-:ua:U.d.\sm id:rin.de \~> {.hjJ h'Hk ;;~ mm:,," 
menLng th.~ LLC mA MAL' pn~u~du:n:s, iJt}:wngh dw; iletnd pandld i.d:rurture nf th:~, l.mpJemeti.l&Uow:i jg 

Uwiy t11 vn:zr; 

·L2,2,2 lTs6 i& PameHi in th0 P\'";}(:(~·d-Unt! Mod.d." Several ull\Ht't\l.tizm:;; fFlCd tG b:1 nHde n:ga:uhng 
tbe rm4hnd. wi t..h whkh Pasrd (,.; n~wd f<-w Hw uvH:lcL ibtrk cf the'"e ohf.e!"'Vtltbus ANi 0.« :h1hws: 

d) StmH hrnit«bons: of the hn;;p.i0.§\1 b."'<v<l bewt cirrun:;\<'0'\tkd to dmplify th(; s;x~dfk.o.tinn.: 
h.) The dem.~1iitt< d tJw, ptogn"l:m {><ith.blt0 tmd fil!lC><~lure~, L~:r t:xmnph) ~'ire r.n·~'Ol'<mtel in bg:iu:d 

f[rtmpiq;rk!, in t.zrp ... d~;wn otdm·, c~!'t"'<E.b Pa..c;.o:d or<k:ring nwtri.;.<:ien(-) havH Ctt.l$ hwn. circum~ 
vzmt(d. to bqJ:rovP readd:d.Uy 

(h) The prm.'Pf:R <u\d f.)de rond:r:nr:b.; of Cnn<:nrn:mt.: Fascr.d, i'l FasceJ der:lv·ahve, havP h.Nm intr:n-· 
du;;'e.J. b inthtnk, HK' sih~0 d' auhmmn<J"t.t:-'l t(Hln.trrxmt *d:ivity As. used hH\\ a pNO:>)f. is s~mply 
<\ para;netetl.\~fc':Y: prvV;\bn) that lwg)n,ii; t«t't.uti.c:n d "the twgin:ab:~Fr <>f Unld" L1thm: di;;w !Nting 
tnvnked by r.; pror.eduno o:llL A. c_y-tb !:'tnb:meat repre!iK1rJ ... ~ the m.ain imdy ,_:A' a prnr·eus and is 
ex<otd<A :repe.;;ti!.dly nwcvet' .. 

(c) The Ln:k nf variable ;m:~~Y bmmb i".n t.h•~ b.nv~w.p: Lao; bw:n"J ~::~r:cumv~~nk1d by t:n;>~.hng fhtmes ns 
if tJwy ar>:~ dwapt of a singk Lxd dztJ fwh.kh i.® mNu actmdly «JMWifhA). Tlw she GL!. fraw;e 
dcp:':t\ds on. tlw <>ih: diLl dnta fidd, h<m«' the valu.e oftht> "pscud(h:\mtstant" fmiJ!Kh'!:iiu~. shnu.td 
b~ thought qf as >'<nyb.g fn the h11.gA.Atm, (NI'H though it is fixed for. <u:t.y givm-t. fnmw. 

(d) Tlh~ use ufi\, 'lrttind H<\Wd h! n~pn~i'ierlt. i'i kHtttr; (as Hddt ;nut as hi.w} f()lbw,; thB <-!pi-rk hut ;:wt. 
the h:t:te.r nf t:l:w F!t..'k':El Her:-.:xrt, A.rH;e it d Uo.ws the underlying rq:tn:!!lenLr.\th>t>: to h-1) view{~d t\t 
hvn d.i.ff~mmJ ddn typm>, 

(?"! The mncld makes nn URP nf any explicit bter:pnx:m~iii aynrhr:uttizntk.Hli p6mi1ive~L lns.b-"'ad, aH i.ntet· 
P.Nt\>SS inWt'<K:.ti(m it: dnne by wny nf cnr:d'u.Hy i.>tyhted manipa.Lttiort vf sh<Rf()d '!<tria hhm .. E\rr exr.u:n 
pte, t~.fWU! vad;flhk'!il ate wt.: by mdy ~;ne, pmo:'~" and in.sJM1-l:i:ed by Hrulth(of -p:roctfW in. eut:h a ·nHinner 
f:bd.: tfu.c net mmdt. i.s i r..d.~pen.df;Dt of tl:wir .r:,xw~~lb ilH ''VO&As, While ~meL kochrdqm:" are :nd IJ0tlf!Pl .. tl.y 
~mitAhh~ !(rr dm nn:ultr:uchm ofLrr.ge umcuTrnlL pi\i{o<tmn:s, tl:wy Hi.mtAify the mndd and 1nnn1 ri.fAl.:r1y 
TbH~mhk the meUwds ~1pptopthte to thd tl'l(Wt Ek01y impl¥.m~mtatbn u~chn.d.qgi.fs (rnkn)(Xii:k", had· 
w·a.:rl~ ~tat-t~:··H~.!.JJ.:::.:hinHf..~ e-f.t~.) 

4.2.2.# Orgard.:eutkm uf th.~' Proct.~uffiJ Modd. TJ:m pr,~r~dural moihd mnxl h..:ir~) i;;: bumd 0n five 
coorx~rating coneD.r:n~nt prnt.<~G .. 'WS. Th:t~:.t~ .are ud.u;ll!y cidirtcd in U~e .MAC: su.hbyet·. Tht• n)mainbg tw<> pn}-. 
\:t,sw:.s >1h~ pNv·i<k~d by thtl d.kmts of tfrw, MAC Eu.bby<·W \.w"hk:h m.ri.y htdmht the LLC snbby<.":w) and. utihfl:e 
the ·:nh:riiu:::e; npf~Ldinn~. pnwl:dtd by the MAC Euhluym.--. The ii·•'C: p:r>::l•C(!.§Sh'l an.:: tb.u§: 

(l ; f\'HHW '1'rarsmlt4.>r .F'roemH! 
(2) Fra.mn fkcei.vw .. PnK~~EB 
(Jl Hh T\can&mitt.ot Fro<:~ME 
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i~>\JJlYC l!SE ~ · hlXi 
:tl:NBI~u:.:y£ Sr-d ~vJ;.tH . .l~~Q~ Edh.k:=r: 

(4) Hit I&:K:i'ivor Pmoem'\ 
(+) Ddtrew~e f:\m~:OJS 

Th.is w1_u:mlzabm <tf HKo modd ~10 i!h.J:'lt<th'd .h1 .Fig- A<:! t.md :reHf,eh> the fact that tbe tol'YHlHmied:i(m nf 
antlra frame-; i~ i ni:dabd hy th<: di.t'.rtt m': the .MAG ~mbb.::;'<.':r; whi k th'J hmi.rw <ff e~iUid.c.t\ 1xw.kotr nnd F:f 
indi,.·khwJ 'bit tnl.twff;,n;, L> h<HM!d nn inko:rad;iow;; twtw~o<.;n the MAC 1<ub!Ayq: m>d. tJN-) Fhy@ra,l .. Lruy,·w· 
1L:pmvk·.t\t bit tin-H:. 

:-:·········~···················::c 

1''"'"""'""~) .................. ~ 

B'.ig 4·3 

t«<f'~ 

M"'~MEtft 

lt<:1lstion!W.hip Ar.tkOmfl CS'.M'A}(;O ·.vrm;>{x!Un:!! 

Figuu: 4.-H dq:ikb t;k, tlta.tk; st:nwtun: ef tbe p-m~du:rd modd, clmwing how ·th,e v.<.riqua p:ro<Xit>&a~ ~;tnd 
protadu.:na; ir;t®act by :lrnrddng each ntlw:r. Figu:rea +--+ md 4-6 sumrrwti;s:;e th1 dy:na:rt'k hehiO.I-'lM of the 
JtH)d$! &wJng transmhsi.on and rcn;pcitut, fx:;udn.g vn dH-! .ut-''f~t> that Ehll.U ~· PFrfo:rml\.'d, :ra'Lht:>r t.ha.n tb; 
protedau.1 £-rL:redano tt.ut pi'Xft::rm~ th~'m. Th.cu~qy; ofdw 3bamd ~bf.-1.• varbhle& i:0 nct d~;pid;.;.;d b dn: t\_g .. 
u:rei"', bat ~10 deB.e:r:fbe& in the «fm m<;:mtr; md p·or.:e :Ln fh<:o' 11-'tllowin.g w.:xii<m~. 

4.2.2..4 Laym· Mmnmge:cr:mnt .E.densium• tu Pt·ot•,edurd .M>I)dd. I.n (~rder tq inr'JI'JXh"t~h! nehlf<>rk 
m~mq_0~mt'I1.t bnctkui.E<, this Pwwdu-rul .M.odd h..rw twan C<s\]XHHkd beyend Umt in 180/LEC' 881)2.3 ; 1890 
Nctwo:rk mr.inag{ill":l~mt .hmdb:ns hr.<llf' [mm ~neo.r-ponrtr-:d i.nt,wn wrtyf>. Fk'-!t, 4.2.7~t2.HJ, 4.3.2, and Fig 4-4 
hov0 bu;m '*difh:::d rmd txp:m.d<d to }Huv·i.<k >n<n-'>.'1f.fl'\ml'.:nti"'crvkc•e;. Sv:md, Laye-r Management pn!nJdlinot> 
have lli-;0.n ad&A 'H 0.2.4. Nvte t}nt .FC\.:'i.t:il vurb.bb:£ mx: ehuud h<it'I•N~tn .Sv;Lowc< 4 &nd 5. Withjn th'J l\1a-· 
cal .. :bBr6pbmr.: pn!>"i(kd f.n s~!d:icr. 4, & "t" in the left m:&tgln indirahot> f.!. Fee that hna becm added tti aup
y:wt- mamig"l.:m~ttlt Mxvicea. Tht·«c hn<.;;c~ i'!.fB ~!tJy :rew~ired lf Layer M>nagmn.e: __ nt b being impb:tt:wnhd. 
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tXA~« 
V~:r.:~·::?"i:~;ti;$%.tA~~tf. 

:PlWA"< 
t>mtnd Fkrw su~mm:mwy 
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tb<t:'tt;t t;.? ··:v .. .>: t9trs 
A:H3Dll: :t/?:( H~:.J :j::::tu .. ~\: n s~::l 1&rlh~ :::::p 

Fig 4"4 
f\ttd..wot. Whv.v SvmmHl"Y 
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w;.w 4·<¥ 
t:>t'ntrw! t'lww~ UtA;(' Shthlsy€X' 

fW/Jt·: .. j: ~:f$)~ 
:!.:):?N E\:h:~:.l:~:~:$:~ 
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i.Hf)/b/: f\h(/;' .. :J ; l \#:t 
/~.NSTPU~});.d. ftA tkl!/._.;:~: .HNK~- 3.:-X:di~~E~ 

in(:::::~r-L:~c~?A: ~}f [};(l/IE::<::: 3802"'·3 ~: 1.9{}{>., 
T'hf PKttd prau:tdnlnlf sptxjfJ.<:;d:iini 

'''"'Ht;H·,,u,J. I#Htlhp;:hky· omoncniHg t.hl dk:diidtiJ':.<H 
kw the J.chtl:fLve WAhi'hhH'tt %1t!:&dt i:h~':W; u nny 

~:£the CE'M.M<iiJ MAC ~t(''>"~''i! n,;e!Xvh'! 

(l) 'h:'li11BJ1i'it J.Ltb lir.u;p1dadon b<;·lu;J,~Jg th<l :H%<:•\nhly d' t·}m outgoing fnmw \fhq:n dv:< ''Bhr<:~; pm· 
vrdo1i by tlw LLC sn.hk)'or:rl and !'n.rnki die .. dk ilfxpu;nr.e gen.-t-.mt>m .. 

CXi Tntn¥mit MuLa Acctxn },{vntiifi~twmt indudm) Ui'IiTia" dr:&:n""nef\ i.n>;rlhln<\; ~\)in.d.nc, o;;A.!>>kn dd:6V-
t!nn. md i1HhF-n:nent, aro.d .;,'>:ilt:til:>n bw.<'KntT mld n:J:ya.rwmi<'<·ibm 

,t.;L:LLl .Frum.e Am&&mhiy,. Thn fk•kh d tli>"' CSMA./CD MA.C fninw tn} cV\t i;i t!w vnLH•< prn-vidwd 
LJLC mubho~ycr 1Hl i:irtf::mwn!M tn ti::H; Tbti'lintLIF'r;mw O}k\t'Hde:n (m-oe 4)/! ·;with Htt t:iU'Hpdon eft:h£ pud> 

;:;<\HM'iooiilt}'· \ii'!i i.'ViJiJY!N<' ftN1 .n-;it:;\tn'J;.i<h itWJ \J'w: fi:Hfnf} .;;h<J<Cfu. f·ti-qtWDie'<i'< (hilt Lf i>(\<( bJ t.hi:<' {\UC 

-~<JJUU Cm.r:d.e~r l)efe:.:'Qnc;.> :St\~!\ wlwn it lutE nothi~w t.o tn.i.nt>nilt, tb' ClSi\L\/()J) .hf.AC ~whL:t.y<ol: 
ltundtu? th!i! pbyuical 't>NE;rnt f~w trn.ff'L by \VJ.b::b.ng th<' c;w:rinrSem·;e ~<igwd pn.w!dcd hy d .. ,,, PLS. ·whtm.· 
C\<'hl~ t:ht: m<;-dium. iz hnty; clw CSM./;i(;j} d.ci'tt"$. h.l th.e ptlliing fr11me d.<oi.wying HllJfXotv:hng 
i'YAnJ<~i0Ai•;~n nf ib 'l'WR Aihn Lb.e lhd; tJi' nt th+ paAdng 1>:-J.nl(' (lhd wiKn rhRti:@§<-'tl ftGO::ii 

tbt>. CS:\lA!C'D lMA.C' contHPYt¥. H~ d.tAbr filr (tP~i 

tf, i<P: thii end <f tb• inte·r:F\%1lM!fip;MJ\\g, ;t i'\Ci\l\1;{~ hr wud:ing to be b'IHJa:t:n::1iii>}, tt(tl;hiS!tiiN'<i:u:n b i;dLkded 
iA<;h&pi?tnh>tt <·f {.hi\ v;duc;;' o-f ,;:n:r:rietSmbk>. Vii!::eu LrA/\kl'ltL:q;!;;}r, h"''' fiJt'"X<e-tuJ: if thmF." WT4f> 

'\fthen n ~:~··:rtM1}~: Lti. snh~~ld~J;:~;d by tb~=~· :Lt.(::~ fiq: .. ·transKn}£fien~ th~} tr~l~}:<.i-H'Uht~~{Ht t:~! in.ikie't~:::d H@ ~{~~';:*~ 
-~M~ b~:Jt it~: {;:ox~.f~-c:nnt1.n.r:r~ -~vii;h tlHh r*daM} <~f d~:d'iw~;~:ni:~~ ~.t~xt.tNt uhov.t:· 

~~~:::' t:tw· PI£ ~ .. ~~··cli~· ::::;:-;=:J:i&:: ih~~ h":: b~: %~~:~;¥.1='t:;c;::/ a:.ri:~·~y ~fu::.rkc:gj: ~ ~-o~l~i.:#f.n :~r.;. ~~w· ~\~-~::dk tf tJ~l~ IA§i~r.<-::ntf.:· 
iK•Jl,;;:i,l,;.•nl l.t ~j* r.:.c:w~n~h:: t:~r !l 4'--.:t::d. a).~~~~+~-~~S:~-r:t~~ ~~WT ~;:::) h.::): KW:%~·:t~ttMt) ~~;-.a.c:.L~;,r t:> 

j#\M·:.U;d n-~~:::;~-pd{A:~ f~:Jh~~~ r.:t ~::. H-~~t:w~q~i~:;:~l.t ~b~-.@~~ ::~::~~.::~~.::-~~~~~: ;~yA:.:~;.-.::: n::-b::::~~t:l'...::=:::J:~ d:::>'s fn]J~.~':;::th~g :}r::dti:n~.d ~:~~~~::~;:lH~~·.:\ ~M· ~~pr.:r·~.fh~-d ~~:;; 
:f~~~~M:r:=~~~:-.~~·u!.;~·1 "'-~ ~w =~ h:~.~:....::::-~·F~~.:.r.:.-c:; 8~8~d~~~tl~iHi;l ~-r..i t~th:~-~~ ~J~.:i).r.; ~~:;~..,:~· 

~'fi~!~~;:~~~~~~::;1;:~f~~£~;;,~~t~~~~~-~:;;:::,:; ~(,,; v;; ,,J :!~~;;:~E2;~ ;~~~E~~~~l~.1·~:;:~~';'!;~;~::;~~~;::£:::::J~::;1:~:!~~; t,~x~,~~~: 
;:~~~~JU~-~~~-· .x\.;~: ~ ~-j h~t~ ~~:;·~·"1.:-x] ~~h~)f1.(Y th0J~ J/~~ <.J' ~: h%. ·~:~~~i~tY~d b ~:;«~~::~:~:::i~.dbh~ i:c::.i':h~.di:1·; :~::e:r-=:~ 

,LW,:J,%,.2 lu:iHcl'r.am0 Hf\H;5ng" l\r. d<:i'\tM·d. in th;:; n;.k& D>:r dd.i.in:·nn.g to fH!Jding f:n:u:n.hr~ 

>thltl.tt il n:itdnu.-;;:m :bb::rfhtttrf.< l': .•.. 'f·,:·\·l.:''.l,·,: .. ·:':··~-· .•. ·.•
1
·,_·.: ... '~ .. :.,·.~,··.~_'.:.' .. ·.,.-.-.i\.·.·.~·.·,.~,,~.· .. ,·~,·,·J.h .•. •. '.,1·'.:_:,.'.:.,· . .;:1 .•. -•.. ·.·~.,.,;. r",•·.:·~' :.··~.·~.·:··; .. ,',·.····ll,~ .•. 'l",·.'.·,l,:·-,··,; ... ·.J:_., ••• ,::,1·:'··.~,i1.'1;···;.,,·,;,•.i1·•,'.:.·i· .. jjyf:nn dtd j:q fWHvidA bter .. !I·nmt\ Hth:W<.c:i'YiJ!ht\ fi;n;qtfl2r >,,.,>::u~·.H'>H.·.'··"'--'" ',, /,.~,' ·:,· ,.,,. '""''. ,_,,.,_,>' ".· "' '"" , , 

l:t:w.t .intsrF':rnmtf:l'p<lch;,g :;w th+ ::~:::,Jn 1\o\-OHJ: YTJM6 Gf t.ht int.~.r:fi:ilnW If tWttiFSKry fiH' ·if:u;.pkc-
MiA}' UiM' iJ JsrgEt ViiJUf' #l:<titi.ctheh· l't::+il'~'i<M.,. il b:-UlDi1iT:fcdt.in,K 

UttWMR~hJ:mL 'l'bJ LH'tfr'" v•"Jh:.e iA ,L>J,-,,,,;;,;,..i ... ,.,J. t:l:w pnrmtwLert of thM i r::cp&ii:n~ef;b·d:i;n;::,, .cti';{>: 4A . 

tr;nt,«i\1iH+km, l.t L; di.H p;¥i.d.hk' f(;t h t,-; e-wpttiHlN:t~ om:~.Umtiit.n fur trw me<Htim CdJhim\% c&n t>ent HntH 
ittqufu.i.dOt\ of t:h<' nctwFrk has hccm nw:tll'ii.p\hh.w! th.nmgh tlw dd(n<n'0:> ur wJ ot.h.t\t t(::d;i<:m.i/ CS.M.Aif;n 
nuhlifYHtii .. 

'J'l:H\~ dyn.;uni..._'?i of enWsi.{,:n. hi;:ndlhxu H.i\i b:q;vly dd:wmitmd by tt tin.gk fW.:ta.m;:;t4r <>\H~d thG d.nt time. 
Thh: Hhtgb }))fiHAd&r d.c'l<.Tiheo: lht<H in;pwt;u1t m'ijPY/J\ nf u:dizb:n hn.ndL.tlR; 
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~SOitEG 8S.J:J<~ ; 1 ~;~(~ 
ANSlr'IU::Y o~!d 00:0.:\ Hl'lk B+i. .. Vm 

(l) Jt if. HH upper hm.nd on t.tw :Hquid.d0.l1. timtx of th~ .rtiiKii.um .. 
Cl.l H i3 f.m upp<:·>r bn\1 rd. on Lh~! kmgth d' H fhmH'. !hJ.gmi'-.nt ~fi'-AH'l'i.t~< by « n~! Lshn. 
t;:n }t i<' Hw ><ebAuHr~g qw.i.ntum br rd:nme'!:mis'..livn, 

1.\:; {ulJH! <:dl thw>J fund:imw. tlH'. dd timP Bft<-tH. b1 b.rgfr:r t.km the Eu.m of HN Phyf.'ka1 I.d(f;;;r .rvwd<rip 
pmp~-,~.w.tkn Um!~ and Hlfi Tvl~Jia Acu:·E« Layt~r mra.~mum j<:1.m timf1. Th·\ ><iot time is dutimrdm~d. by Uw 
pnrnmdwff of th<:: imph:nwn.Gtkm, e'!<'<~ -i-A. 

4.2.3SL4 C&~Hci.a:n DdetAh:m and Enfor~~·m0nL CdLdr~n.o; dH' dd.e·chod l.:w nnn:ibri.ng tiw <~olh· 
~ionfh:hwt e'!lgn~l prv,iikd. by tk1 .PhyJe.a! Lvm ... Wbea a wlbc;ion b U>Jhx~tHi durhg u fnmH>. t;mv;mb· 
Gton, the tm.Jmmi&>km L'>' nott(-;,minHt<~d immed.h.d:dy. frH->U~ad, the h'<:tnsrni~3ion c;m·J.rmu; vr~W u.dditkmn.t. 
hts <'[i6i:;iHod. hy jmnS:h.m htw~ &W£m torrm.mnltt1"d fcoun tl"t'{ :f'mm Ehe time eoHir<ionDd'<:fd went mt). 'J'l<:o col" 
k;l0.n en.i0rcement vr. jam guRn:utk~w thut fh~, duruh•m ofdw cdhr;ion lS f.'u.ftl.dent h em>cre its ddeebon 
by gl\ tmnMD iWng ~&atkm!-> en fh~; n;:twcrk. The C(lnf..('>ht 1)( the jnm i:o \lH.\'fW!<,:iJkd.; it ni<l_"'!? h~ any nxu;l. or 
vwd.<Jlik pRttm""TI mnver~ient to tbe l\:1.edb As::te§(-1 lm_pkaw.rr>:.t.icn, hnwer~.r, tht' inpkiTlwntat.lnn ;;haU nvt ix' 
inhmt:t(1[Hdy do><ignod. h be the 52--bit CRG ·•nduc ott:rtTe>!pon6ng t{) tlH~ {fhltti~l) "fnmH t:nmamitte.d pr"br. to 
Hwjam, 

<L2,33U'i f\fiHh>kOt1 .ikte"ko:d'f &.xtd ;R.0tra:um:aisehn:~, When <:l. t:rm1mn-is~ion dtempt bn<" h~nninnhd 
~hw h~ '~ ollbioa, it: .k f'td:.:ried by t.b~ tnln§mit:b.ng CSJ\1./VCD :-<.vbL\ye.t udi.l eli:.h.•:>r H. h su.'~~'%hilor u mn;;. 
imvm numhFr o( attempts (attempt:i./miU have ix-:en m£td.e Hnd ~<11 hwe ter-min<:tud d.m~ to <:::nllim.ion£, Nv'L~ 
that dl wt.te:mpb w k<:uwxn[t H giwm frame an~ (mapletcd before cmy E!Jhaetpt~nt. od:gdng h~mld> :ltt; 

tram;mitW:>.,.i, TJH, ~ehw.luli:ng ,( dm r.ctrMl'Hni:&.'!t0:n§ i& dHt~rrnim~d by a (~mt:rdkd t"a.t.d>:mr::ad:hn p:ro(>:!G& 
t.Hik:cd. •tnmeah;d bi.na.ry b:>(.Mtcnti~i bu;;kdf" At tiw >Jmlnfm&n:<:ing H ct..'!h~inn {jmmning\ the CSM.iVCD 
§ubh:.:t-'<.T ddRya bdi:rr~~ nttf>mptin.g Ut t~trr.;.n'..lmit the fraYn>:!. Tht.O dt:"lay i;; aa intewrr mu1Upk d" dntTimc, 
Th~' numb<:-;r (~f &kt ti.nw~ to clday b:!hrir(·) Hw ~1.th. tdranNm.i.,.~rhm atbmpt. i>t c.bu~on m; a un"it(J~rn"ly iihtf"ih, 
d.Gd randNn iu k;.p;r-; i:n t..hH range: 

[(all a.U:.<:!mptJ.hnit. <1.tt.empt" hul, this os>cnt: [e: tx~p<Wi'<:A £t<' un error .. Algori thnw ur~A to genm:Al:e the inte· 
t,"'Jr r ;::hnulci.. b.:~ cli,fl"Lgn«l to :mi.n.imlze fh<·o f:1/tte"laHnn. betw~~en the m1mtn>-x;,: genm:skxl. by any two sh1ti0n~ 
nt any givnt time 

Noi;<·l th$.t. the vt~b~s ;;ivQ1 ahoV{' ddbe t.h~ :mm:;t aggn::r;~ive beb:wbr th.nt H stut"km mny exhih!; l.E 
v.ttmnpLng tn .retransmit dte.r a u~m~;~nL b. i;LQ nmr><(~ of i.mpl.em>Jnting t!w ;dramHr.d::....;:do:n w.::hd~~ling 
p:roredu.m, atd;d:km. may \~th'ndute U(t".:--t.\ delay,~; thd will J~g-raJG ib awn Htl't"f(.lghput, hut in nn Lib<.-; may'" 
;,:t.nti•m\ m1:r~·m&mksim:~. f~dwdulbg rumit .in ;.;lnwe.r ?lV~raL>'i:' dday fx;t;w!~h!. r<->tra.nsmi~g\,1m attempt£ tb.aro 
the p.roced UH! J..:; [bed atHN<.' .. 

4St~LE Minirnn.tu ·.rwarn:e She, Th<: CSMA/CD Ubdia At:W<'E me<.:huaism n:qain;s: that n minimum 
fumw b:ngth << min."f<'uwroeSize hit& he t.ran.nnitte~1 If :f'ht.maShe to'! lee>!>\ th.a~t minT':nmwSiu\ then the 
CShJi\IGV MAC <mhL;u dmll app.en& ezJ:m. blk in mdte'! of (,.;i;ek;, after Hw ~~nd nf tlw LLG dH.t..n hdd. hut 
priGT ta u.lc;;h~hr..g, .<~.nd uppendi.n;;h nw FCS .. Th~; nu.mtwr gf H%.trl~ btl~ shi.H be mffiefi'--Irl; to ~m~un' thRt tl1Q 

fmme, fmm th~ DA field H:m)ut,il.> t.lw FCS Jidd induci>"e, ~~ ut lead min.Fr<(:nw:Si;-;Q bitf.', 'rl:m oo:nkmt; of th.e 
raJ w l.msp~<dHed. 

-t-2.4 Ji'nrrn~~ .&'~~f\plkm 1\fadeL CSMMCD MAC 3iJhlQY~>r fn-l.EH F't;:::phv~ imh.ill:a buth datE d.eeapm.i.· 
bb~Jn '~mi Mc,di<:> .. .i\.t..::--\wa mana~_fi'-Jnr~nt H(}~:X':<-i:r:1:: 

0.) Re«live [ht.a Du:apm.!.laU.nn <~~m.priM·:& addn>e>!g .mmgnitkm, fra mP s::hedt N.'>qyen;;e vnEd<:d:~Grl, mul 
f:rm:ua dhtw.e'!tm•Uy w pa1:w the hdd.B Gr' th.' rt)t..Yived "!:ram<: t:<> the LLC ><ubhqer.. 

(2) fu>(~·!ke G-Iedh Aece~>t .1\'.f-t>nfl.gt'mcnt comprh'i'ii H11.;0t"rlihon oF co.b~lon fragm~mte'! fn:)m int.oming 
!.htTfW5 a:n.cl. trunepJ:im< nf i'a.i.HWe> 1t~ Hd.d h<"lun do.ri.er;. 
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l;'i()flYG bYJ:<H ~ .1.0% 
1\NiVUU:~ .. L Hri t!M .. J, ·rsp f\Hd$' 

4,2.4.L1 Add:rt'o§:g ~ngnitkm, Tru• CSI~-1A/f;u !\iAC suhhy<;:; i" eapah.k d" .rf•U•gnhing lmii.v·[ciw:~: 
rmd grvvp r;,Jd.reasct>-

0! individual Add;rn~&>.R The CSMN.CD MAC m..;bla;o._'Z:r ·n.:iGl._lfrti.~GZ ;rwJ flcl'q_h> mq fnune whhs0 l.)A 
field {\ltrt.airw the i.mhvidnul uddres~ ~>ftht ''tutbn .. 

(2) Onmp Atld,.r-tc>::;{)s. 'I'h0 f.::SAfA/CD 1'.-JAC '"uhiay~r :n-)"0!}gn~U.':il amt ae:~~pb ;my fnwrw wh%~l DA f>Jd 
eonhdm-< th.t~ :flmG.d.t-s&t add:rP;;~i\, 

'I1w CS:!ItiVCD MAC mJ.hill,.'{Bt b eq:mhk of \-tctivatiag some nuntber. of gn:n:rp r~.ddr-.:~sn~s att qx;<:'ithad hy 
highet-- l<\j0n:<. Thf~ CSMMCD MAC ~ublay .. .r >0Cs<grliz~Y; and m:i.Y'>pt~ any f.rame wh><f.'e Dm-~tirmhon Add:r-e;<& 
field c:mw.fng ~l.r! CJ1;1Vt' gt'OHP ~ldd:rt'811! ... An st.'ciw; g-nnrp Hddiwls mny bH cle<tdiv-ated, 

4Jt.-4.L2 F:nma'l Ch<%k 5&"-qttmHJe VdidtH:ion. :FCS ·n\hdatton h t;.;:-JGntb.Hy i<h~nUu.d b FGR wm·· 
0rcd:ivm.. Jftbe: bil8 vf tlw iw::vmbg -fram;.;; (exduBi?t' vf the T>'C,S fidd itadf) &> m~t ,;y::n<J:mte <t CkC vdue 
i.denticd h; tho orM~ t«eivoo, Mt (ft!W ~<w o<S~urred •tnd tho f.'n:une itt hL:>:ntH"h:d. "'---'" in_v;t;.lid. 

4.2.4-, La T':nuT.w Di.tH&!fem.bly~ Cfpon H':eDgr~ithr, ufd~(' Sta:.rt Fnmw Y.Adimitf'::r s.t: t.h.e tnd ci.- the pr1> 
am.hk 1-wqu.a:~v:~, thH CS.!\:LVCH MAC ;<nbh}'\'l' m'o3pb th~: hmmL E thery &r~; no (or.Tv:rfl, i:h: f.rmm: iE dhK<>·· 
smnbbd and tlw fiddB ffH" paa.Hd b the LLC subhy0:.r by way z!f ftH fJutp-ut paumrd:(rts d the 
Hewi.ve.Frtuno O)k,'Tattflrl .. 

4.2.4..23 F'rmm~w.g, Tiw CSM.A/CD aubhw(or rec(~gr~·i:rA'i. '(he h-o<mdarie3 >:.:I an uKmning 1':-:a::rrw by 
monitoring Hw l.';:u·r-i01{~0n:-lt ,,ignil p.ro,J:decl hy the PIS, Tb'r-.:' a:re tw,) IWs;;~fhh> kngth ew;:ra t:hd: <::Hn 

oeenr, that i:mHu:doe m-fra.m-.:A ihh.: Lhe ihnn<·) m.s.y m: uw Lmg, o:.r it<; hmgth Il1K_'\-' IWt !x-~ ~H\ i.nt..tgt':r m~mbe.r 
ufodd..c; .. 

OJ 

( ,,, ,·,) 

. Mn:nJ-r.wm .f.'rwrw /Ji-M!;, The N£-<)~vlng CSMAICD ~ul>lr(;ct 15 wA T$l(p:inA tc enhr;.:,~ tlk franK; Gh:e 
hmit. but .~t i<> dk~w•d t'~ t:.ru:r.wde fmm(~» .kngGr th.a-n maxf.'n;xr-~t'<Siw ocWrt:s md n\m!:'t thla ~?\"<mt fi!-i( 

an (i,m.pkrm~rtblhmHb~:wnJ0nt) err<J:r, 
.ixt.r:(fr:r Nrardmr- of fkttoi;o in #hum:. Sint¢ the Fvmut d.- a wtlid frame qwdrie:; an intq:yw m:;.mhH of 
c~:-G.tg, only a t(~lhsbn n.r an err<..r e<m prndu~~' a f.ranw with a kmgfu thst 1§ lH}t an i.d.C).,'\'r c,;;dtipk 
•:f 8 bittL CmnphA.e fr.arr&{s (t.ru~t ltt, nnt :r<:j<~d.<-d HS ro!E.<on fnignwnlli; ~)\:'(~ 4 .. 2A.~iLl) that d,, nvt evn· 
hlin. an i.r;tet.,~r number •d' o<);ek are trtml'<itw tv the new•ea.t (~Ctet hvmcl~:<ry If frame dwck 
m:q<HmeH vahclabDn <kbeu~ an (~rrn.r in m~ch a framn, fh: fot:dtua C{l<(k a.hgnm<}ntT~rror i.'l·Np:;rtorL 

4,2-.4.2.2 Co!b._otci.(~:tt .fi'Htering. Thn HITH1.lhmt Y&ld fn:mw !'ikmll he <It .kmst mw a.lnd'i.me h1. length, 
This cl~Am:min0a !Jw mi.nFrHmd;;i;;u~, Any f:rmn~' c-ontaining 10f"~ than mirJ/r~me8i::w hitr is pwsnmt~d. k !x~ 
a fragrru:'nt. re«ultiag -frvm ft e:n!li.'lion, Since O«~sion<"l( NHiskn':ls ~lh~ a nonn.d [Ul.rt ><.f the IvL:d-ia A<:<~><:)Sf.' 

m~mnge.mf>:nt p.rnt(';dttrt, the d.i.f~ea.rding of '"m~h <l ht:im.-:.-roe:nt iE not n:p<r:M:~-0. as a H 'frrrn:r t.{~ the ILC :<tu bla.:N:r, 

4.:2.5 P:n:m:mhh~ Ckmrn'iid.hm. ln a fAN i:nrph:;:m(-mtntinn, m<ft<~t of the .F'hyRkd .Lay'r c.;mpnmmb 1UY 

C'Jkrwtd w ;,nnv-He v~1hJ output: SGITK numbm- of bit dm;;~ ffitcr hdng p:te8.'.nt-<d <,•ahd :k.put sigmtk Tlms it 
ia n&:~~m~ary b:.r a p1~amhh! tn be :>.tnt W:dnre fb.e ~vut d&ii:-::1., to al.bw dw PLS d.rn<itry to 1'i}~_v.;h i.h akucl.y· 
stab:-!, Upo:.r; r-.:~qumt. hy Tnummi.tiJ.nkMr;mt tn tr.a:rmmit {he fil:':>t bit of~" new' fmrrw, PhyakrilSignulEneap 
~hrul :ii.rf{t trMftmit the t:H"'·'runble, a bit r>e~gNi1f.0 Ui10d fhr ph:~-·uk.::il nw(Uum ;;~tubil:i2;<Atl(<n rmd Gy:r-.eb.r-.:mizfl 
tim~, fdl~)wed by lhxl Sbltt F.ra.me Ddimb:r . .lf, whik tnmt>mitting tb.> pn,Embb, tlw Fl ... ~ a~3>.;:rt:f. tk~ wl"h-· 
sinn dau~<:<t sigmd, any :rerrmbL:~.gp:rmunbln bit; d·raH b0 0e.riL The !)N&mhb ;mtt<orn ifl: 

'.Hw bltG mT t.rarw.mitu::cl in u.rclor, frm::1dt to right:, Tiw n<AhJ.re of Uw pattrf'.t-r) i...'l sud;. tlmt. i!w i.\lat\dlG>· 
tu ~mc0d.ing, it: <q;pmn:s fM a pm:+::dic WHI'eh;rm !\nth<:·) muh.1m thut <Jnabh+ bit r,ym:hronb,~ti0rL Itd·wulcl 
he nvted t.b"t the ;wta:mhk end;o; w·ith a "0 .. " 
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1~~0/H~C s.go;. .. ~j, ~ ~ ~~.~;:~i 
A.NSliiiTE f·)(d SU. :t 19Xt I~dii;L~; 

4..2.6 Shzrt ."Fn~me Soqm:·.::tlC0. Th,, .PLS fi'Ci~gaizo;:.; nw pnl!>eHtii d' fid:t\'tty en tho nwdi"um thrmmh t.h~> 
{ciTrin· H~Tli&b dpnL n,;, iN dm fit~t ~nJ:i(-?lUnn that Jw fhmH {{!(.:t~;/:iun pnl(f>~i\ U>uu!d h~\ghL tTpmo n.x:ep· 
thn d"th;;;' ;:H;qu.(;t{;t-o W.l.GHHJ Lttrrl:<;diM;;;;Jy GA.lnwlqJ a.ld.t£.r part: tlftb3 preHtnhh' pnHcrn., Pby;dcnlBignd. 
I.knlp ".hall begin pmki.ing ''~H':Ci·)S>\ivi~ hiti:; Li .E~:;cdv<iLi.nL:t4gmt bJr pm;;;ing k· tlw LLf; :'luhbyH·, 

4.2.7 Gh;hallieehn·Mtl/~:na. Thi$ t>U_:th!li p-0-:rlid.e~ Jd;tfiHi F:rr-nw1 spf,;Jfi.<.:<~.d.Mtli :fvr Hw C8.M.MCD MAC' 
:->uhhyer. It b a ''P0.5Hk:d;io:n of ge.rwrk. kdnn:;8 w.d par.<u:mn:er~' k b<~ H8t~d in gyut<v•ms imp.lt'n:wnhng thi8 
ttH:>diel <·l<YP>!'G n.1dhwL 8ul:H0etion •L4 pmvideG va) ¥£ b:r i;hese Gd~~ u[ p&ramd.m'>i Ew .rH;~;mmwndcd imph· 
ment<Jthm& ofth:l« medb HCl'>)6§ ttwchan.0m .. 

4,2.'?.1. Common Cm:<&itmis und. Typt~§:, 'fh~~ foi!n•,'ing decbratiun& of ~xnl'lt.<.mt~ and tYI"""'~ OF' ured 
by HK frnrne t:rm:unniml.i:nn, ami rH:q;h<:m ':HM~f:iH1.2 ?Jf !)Ut:h CSMA!C:n snhbycr: 

oddres;c;Si<.e ·.·::. ", ; H.tl <.>r 4N bL'l ;n \:rlrnphom\; with 3.22! 
i.cn gt.hSiz~~ "" 1$; {in hits) 
lLCdataSi.<:>? "" .. ; ;LLC Dab" 8N~ 4.2L2, (1)\e)l 
fh~.d8Lw "'' ; \iu hits., '"' w~'"'·-' {0,. n'1.i.nf't<'l<t>~~Siz.e "' {2 / Hdd:n~.as8i2e + h~l'lgthSizc + U.A>::l.ubS~>:e + 

ttt{; LH~ ~ }j . 
~latn.Sj;i.~~(~ ._. .. ·.~ .·~ f~· .1.-=I.;(;d.HtBS:~ t;(~ "1 ... r~adSL~HJ 

cr.:;Sbx; '"' iJS: id2 hit CRC "' i. •ir:td~J) 
franw8i>:e ,. ... ; foe;;; x 1dd.n:st>Si1k + h~t:..gt.hSi:v:o + dd:·B!ze + c:r-z::Si;;w, ,;e~~ 4.L2.2())) 
tni"F':ra m<.?SL::e ·:: .. ... ; fin bib, impknr::ni.at.i.nn··ikp,nd(;r\t;, :'\ee 4 .. 1..! 
sktTi.me '"' ... : (u.nk oftlme 5:w eoUid.;:-,n ha.rd.Eng,. imyAemcnHh.m'i.··depended;, :'\efi <L4·l 
p:r.~:.arnhlBS:~z<~ ........ , .. , ;. tin hit.E::~ pby~>ica]-,n:~{sdiuJ§1--dep~)ndt?.nt1 

~lfd8ize ·" 8; (8 hi.t ,t;,rt ftanH dehmib:n·j 
hmnl.:.rHizP "' ... ; i.tsL.m. d' pr:.~:-udiie8i.:<;e r-.ud >lfdSit.>~'Ji 

t:ipe 
Hit;.,;.!) 1; 
.Addm"'GVr·thw ""arr1:\v :·1 .. .i"i'ddrbst>SizP] of Sit; 
Ltl·tgth'Vnluo ....... WNV]-' [1 .. lt'nt;'i.h8it.d r.{ Bit; 
IJatB.V.alu.:r~: ~-~· ~~rrr:..y ~l."dnti~Sizt?] o/-.: B-it~ 
CRC'Val.~H' ··:GINty lL"reSi;;w] <;/hit; 
.Pt•NltnhbVr..b;;;, '"' r1:rray U .. pt+~·-vnh·k~SLt•~T li{ Blt; 
SfdVit1ue '·' ~rrn.1.,v !LafdS:iz;,:ij 9fHit: 
\:':'h:~·v;~r~nlnt -.-.-.=. ftioh1tt. hrt;;:.:).; (l~·o \·V~\V$ ·ht 'v·>~-w{ the tn):tt(:td:s of ~i fr·;.1n;:~~ 
f1 t=:ad.er'!=/t.{~Vi.?·'F~~A r~ t ;;;.; fh.t.~:adet'f'\ ~::1d:q., head ~:::rfE ts) ~ 
}1/-r.a..m.:t-::. ·'·~· re~~tlr~{ {F~)~"lllat c~f \-i.;:.Hiir;;, /\e.cH~%~ fr.arrs~~} 

oaso '/l<.':'w:. V)owl\rint. of 
h~>b: { 

d.c5;dn;xtionFi.ekL Addn~i>!>VHlmo; 
>muree.F~dd: Addmt>·.<>'il<Jln~~:. 

hmgthFkJd: LengthVrdue; 
dd;;:JF':idzL TiataVduc 
fo:-;Fiehl: CRC'VaLw); 

bits: {<.1mtent.w fJJYa.y ["l.,;b.;m<·:.Si;wl nfB.it) 
·en..d: {.F:rt·HH(}~ 

Lkm}t>t .~, r.~cord tF~wrr-nt. d' pn"-.:".rmblc <md id.:o.r{ fr»nw ddimi b>d 
<:c.:;e f:wndcrView : J.lcaderV1.fwtf'dnt ()/ 

h.t~~~d(~:rFiCld~\ ~ { 
p:r<h:i.mbh1: .P:rm~rnhl.r~Va.lne; 
N<L1 : smv:;;lud; 

b;wierbib ; ( 
h~::x~.d.!~r(\;ntA~r:::t~: : nrr':!xy fl ~:.he~~:.dntSL:r~ci o{ llU:) 
{ d{~hntn~ b(~.rt.d-=.=:~r for .t\l~\C~ ·fn:~.rn(~} 

RUCKUS Ex 1006-pg. 59

D-Link-1006
Page 59 (of 293)

3djc
Sticky Note
None set by 3djc

3djc
Sticky Note
MigrationNone set by 3djc

3djc
Sticky Note
Unmarked set by 3djc

V
Rectangle



JSOI1E'.C 81:\H:J:,~l; lR!'.,q 
A.Nsun:;.f;r~&H &82.1!. 1983 f::.lh.km 

4,Z:lJ~ 1':t\lllU%~ltlt State 'Vbdahlet~. 'l'he -fuH(lwing itettvo $H~ "il'fl0cific b fhn:ml i:.:nm<!misd.on. rs.,~~ a.lw; 
4AJ 

CWtsf 
int;~r'f\m:rH~Spa'ting"' ... ; {mi.nlmn:m timH lmtwrn:m frtam<r.s} 
i rtW.:r.Fra:maSpa 6.rtgPe.:rt1,..., " . ; { d u:r!tthm of ftrwt p.orciOTh of h.1.h'.l".Fnvne timing. In. :<>mg(~ 0 up tzt 2./a 

in t&rFn:um~Spa~[ng} 
iater.Fm.moSpadngParl2.-.-.-.... ;{dl.:wttticn of n~mai:w:ior of inter.:F:rame tinting. Equal to 

iuter:Frame8padng -· int;~r·r:ra:r.nd'ipadng.Fart.ll 
it'/;k>tnpHJ.ntit"' ..• ~ (M.ax mnnba· ofthrt(~S tn dtmttpt t:ran<~mi.<J.«ionl 
badrOfi'Limit = .... ~ f.UmJJ rm rmmlmr nftim~m to hatk ufff 
jamSb:(~"" ,., ; {in bits: the valu>t:\ depends wPQn medittm a.mt 0t~lllfd;m dQt.e-t.t i.mpkr.mont.atinn} 

outt,l'(tingF.'rarn.e.: F:nmH; [Th.c framP to be trans.mltbdi 
o u tgui:ngfhmd<~:ir: llm1 d f~r; 
cu:rnmtT:ra.....amitBit, b.!1tTrtuwmitB it; l. .'h:am.eS!.:r.e; 
(.PositLon:il i'j[ ctH''fetl.t and l~.sJ: out@'dr.g hit& ir, nntgoingFnmid 
hmli'k&.d.iotHit: Lh~~s.dHSit,e; 
di~h,mag: Hooh~Hn; [1mphm any pendin.g- tranttm~PilfuiYn mw>t wait for. the mediu.m to dm1.r\ 
f:r.amdXTafU.ng; Ix)olem:~.; [Imlie.ato.~ that smtga.lrtg?rame w <k+tn1ng} 
aH:mnpbe~ O.,t.ottmuplLin:dJ; {N\~m:be1.' dt::nummifsi.on attempt£ on (~utgoing.F':rame} 
newCdli~ion.~ :tkwlean; (bdkaw& tlmt a oolliefon hJw nu~u:rwd but: hag not yd !x·;e.ro ja:wmd.l 
t-ra.nsmit.Sw:x:iW0itl,tf; 'Boolear,; ritu!'M:dng im:l:icaf;mo ofw.h.edw:r tnmsm.li!!Bim1 is sueeeedingi 

lUJr 

i.ncomingrrame: Frnme; {The frnm¢ being n;;,;;ci ved} 
ett1'l'0ttH\eC'(.ivd:Ht: l.,fru.meShw, {f-'n.'lti.Uon of cm::rent hit in inr:omi.n.g?ra:mei 
n10t>iving; Ik:nhmn; Clmher1.te.-E fh~it s. f.nmtE n~eqrrinn is :b pt.ogn~m>f 
o::no&.,Hits: {L'7~ {Cmmt nf •~xtf1S& traHbg hits twyowl 00tet boundaryl 
nmeive ... Su.ccr•fxhng: Boole.r.m; [thmrri:ng bdi>:at.<:rr ofwh.t<ther.Tec:eptir.m is Sl.K'Ceeding\ 
HJ:ldLwngth: f.h!ok~s.n; (Indieatnr of w\wthflr r<oc~·+r~0. frmne har « !ength ~nTur\ 
hl!eemhMaxL~ngdl; Boobaa; {fndi<:fttm: of w'h.wthe.r rereivt><-1 ftame has * bngth 'ionw;r th.f.w. Uw 

maxlmum pNntitt&d length\ 

type 
Tr}msmit..StatnE"" (tr.a.w.mit.Hhd:~lOO, tmmnn:ftOK, m&:C(!SS:iv~·C1ditrionCrro:r); 

{f«.5u.k of Tr.am>mit'Fnmo (fJMr&tltm} 
ReefJive.Statu~J .-.-.-.- (Nloeivd)w&bied. :rtw~:iveOK:, f:r(.lme':Uwl.•Ja.g, f.ramd)he.ek.En'{}:!', len.gthErnw, 

al;\b'Untent.f..:-rn~r.); {fuH.tlt of fhcdvd<rame opfm:l.tionl 

frtndion 'T:rawnni lF:rame ( 
des.tinationPa:n{m: Addn'f!sVilue; 
so!tr-ce.Pa:r;lm: Addte~:>s:Va1ue; 
k.agfuPat'&.m: l.>tltgt.h.Va1m~; 
drttaPhmm~ thb.Valu.~>); Tr.amnnitStatus:. i":t'ranfim'!ib om~ fn:qne} 

r'hnetion .f4~ei\n+'rm:n# ( 
vur d,~¥hnfttinn:Pamm: Add:rmmV<~.hw; 
!N1.1" sou:rce.Pt.\t"A'ltl: Ad.d.reatVdue; 
var hongthPHnun~ LengthV<:0u;o-; 

58 
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1SOfl.f;;C t&U·S ' HU!:l 
tJ\.J.sur.-rr~r.~ Std . .SG2~J= Ief}~~ Ed~tk~~ 

~)l(ff' 

ca.rtietS(+J:\f>t'·; l:kmhhi1.1.; {indk;~.h:r> i.IH;mn:i.ug biNd 
tnm~mitting; 8(";olem1;. (fndkab~s nnt.gning bit&ffi 
wrwT'rm>smHthtfF Book·..an; (lndkstea h:a.nsnni~d.o:n. ht pmg;rerw m: just cumpktcdj 
cu~hii'io.n.llek<{~L Bookm.n.; (fndieah'o§ m.mlium cuntetotion) 

pn1cer.lnre 'ftHno;:m:itTht tbltJ\;tran: Bit}; fTr&ti.§mitfi. one hiti 
/un.cliott lhotoiYI£"<Bi:C Hit: tRVX':iVMl OtH~ b~tl 
pnxxdunt Wait (hi.tTinwfl: i"nteger}; {Wa.itfii f(}f ir.die'&ted nu.mtm:r r.d' bit.tJmes} 

4.2/1,5 Ststa Vwr:hlhle l:niti~Jiggti.on. T'he pr(lredu:rt) InitiakM~ m•mt. bt~ nm. when thf~· I!&AO suhla:ver 
bBg~ns q;{(',ratiun, ~wfurt~ any (IT the p:ro<:f'mi~1f., ~wgin \JX(K'l:Won., fn.itLd b:.; seta (-'f-rb~n. crudd Eh.a.ro:d eta.i:.B 
var.iabfeg to the;x inlt:ia1 vah;:t~e. tAU cthet gl.okt1. vatif.l.bli'.-S a:re ap:vmp:riatdy reinitisliz<'d bcfntf' 6rtth U§'i') 

.lnitiaHze tlwn wait.a fbr thE me<lium t/1 be Hie, and st,tr'ts opornUon of the varioutt p:ror:(~SBW&-
lf Lay"':r Mann.gemr.mt. it> implmm;nb:d,. Ow luifidiZK~ r.mk.1.'cimt~ shall ody he c?\lkd as th~: r.t:au.lt (>t the 

initbS<::.t•MAC nctbu CL2.22.1\ 

proct:"IrtlYC lr.ddaHM~; 

/'.W;{{in 

frarr.wWaiting :""' fhl.H!e; 
dHhn::ing :c::: fa.hm; 
n.ewCdlidon :""' L:i.ifi!H; 
trnn&mitthg :·.-.. , falm:; {h :inJorfw::e to Fhymci\ L><Wii'r"; fi@!J hdow) 
n:<e~cjvin.g :"" iuii.>(J; 
u:hi!.e (<:l.td1wSens0 dt) nothing; 
(SLwt exe-Gution of ftli procesMt] 

end; (bitialiMJ} 

<Li-,8. W:r.ame 'fru.:ru:m.istfkn:~, T1:w algorilhnw iu thb M-z>tth.tn dR-iine "MAC f.l.ubJ.:wet fi:-awe tnusmiriukrrL 
'.l1v-; functim~ 'l.'ransmitf.'nurw\ i.mphcnw.:ntil the fumv;.: t.rans.rnbshm OJ1l~:r;;1kkm. provide-d. to tlw L.UJ tuhlayH.· 

flMtctioJt Tr-nn.sn~it"frat.th;)- ( 
d.estfua thntPanltn. ~ Ar.ld:r(')stl!\!;{!t~~; 
s-ouru:~Fz~:r0:m: Add.r01·n;:Value; 
hmgthPa.ra m: Length V~1!ue; 
drrte,Pr.tn:un:: DataValu%.'): 1'mrmmitSt&h.w;. 

pnux~d.:trv TriHHmritDid>t":fi1kap, ,,. b.;i:Jted protedur~J; &e!i body iwloV~rj 
begin. 

if tm.nnm.i tTfnHhbd. then 
b-egin 

T:r&nMititDaL:d:i~nr:>tp; 
T':ran.mnit.Fr0n1e ;"": 'l't<:mHmit:Lin.k.Mgm.t 

i!.Yui 

d& Tr.a:rw:mit.Fr<mw :"".tnmsmit1JieaW.ed 
end; (t'rmwm.itF'ra.um} 

.thmnsmiG~Bi.nn is t>SU·ll:Jed,. 'fra.nsmit.:f'rame eall.'l! the inwmr.tl proeedam Tmr.wmit.DEta:F>wap to vmst:ru.d 
th~, fmt~H!, .N~wt, T:nmmnitl:Jnk.Mrrmt .h cnlkd to perform th~ &(ltuaJ transmi<~!:i"ioiL 1'lw 'lrrmsmit:Sta.tug 
w>tnr:m».d \n.dicate;; t.h.e ~-u•X:t~sr nr fui.kre of lli~; tntngmi!'Whrt attt"mpt, 

T:ru:nmnitJ)ahlEn.r:ap huUds tht) frame und. pla.t1'C-s the 32,J:rit C.H.C in the fnmw dmek l'wqwm.n: tiahL 

pt·<}ctdure Tnvn.tl!m~tlJ&U~Em::;q; 
ht-:frkn. 

with ~mtguh:!.gYramt: dc1 
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;'t::::t:::::::{Hl~:.b~!~~~' ft:~:tt:~~:t:~. 

·~::~~~/Wf 

dn:Ad!Lttdnnfteid ''" dt>dld:d:\:.i:hnl\trwnr 
fM'i:t:ft:t:~f:~·F\~;~ld ··,·:··. :~~:;m~Kf:T}?.P:4.th n::: ·: 

kJ~:.d· fr.::1n~.~:t 

with <NJ!g<lingl:{;:'Mrler J.n 

u:c~;;:~:~:r~~::,: tt>~::w :::trn~~t :n:n:r~, :~::~):' tf:~·I:::::nin.a:t.:::.i~fi 
1: ~:~j,>.:,:::t~\.: h ~: . 

··~· 

' 

,,.,. l);. f:Pl'X<Iil1liii!,Si'>\:'!::i(':<dk:rt .,., 
!0\t,t(\i\T)> hiP'· .u:;:t ri· 

if :H.L•\Jhptn ~" U f.Jwn HiV'.k(HY; 
ft\Ht~ e \V\~ j h ng :.~·. t..:rt:u:::; 
);;!,t\)(\ilbNi!ln.l\.r:tKt ::c·!'hl+< 

<<)i<H '1\NHJ;;t: 'i:LinkMgmt 'n iiKC0'%1).\i'fe{>i!l!iHi'>nli>T(Jt; 
I-R}'JltMynti1\<~lH1 ~·nitC•.;un.h:>Y!i; H'·.F·J.M.'·'" 
CtMt; (l\Y¥HAHlliLinkMgn;t] 
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YSO!iE:C o80iVJ : .1.9\rl 
.:~1\.rsUHU~E; ~Hri ~//1.~\ LHJ~ Ed~dm:~ 

Each t:hn<c il fnmtc t:rnnsmLit-,1im a1h:mpt: (;~ in:J.id:nd., St<>r.t'.fr.ani<mtt te?! cdhcJ tf~ dcrL the EitTrarb!dt"7T 
prwcH-lS ihd hit trun;;mh>:-:l\rn dwdd begk.:. 

;rrr.~(;ctltu·.:::~ St(!M 1'~r-anrun H.; 
be pin 

c'-l.rnml'"C:ram.;mitfH ;·::· i; 
b!«t1'raMrdtBii: ;:: .. La.rud}iu~; 
tr~mJ.r.n ltSvo.;~:¥.>rYn.g > tn}t!;, 
t:rrmrmtitlbg ;o;o tnn; 
kHlkadcr.Bit: ;'"' bcaduS!;:;e 

end~ t StarfT:rnn ~:c ~n.i t} 

Chec frnme t.r<:m>)mik':-rtvn La~ been ·[ni.t.lutd, Trorwnr!tUnk.tdg-mt mo-nitor$ Hw rrwdium fi11" c-rmt.vntinrt by 
rt-)pt!cikd1y edll.ng ·wat.::"h f\,~-t>:tllii<kn: 

pn;<.x':.<.h re \Y~tk: h.Fm:f\l His:1on; 
!x:gitx 

if1.ta;V<tr[LSnccvling fTnl ;;.dbin.nikL:<....i: tfwn 
be,."?fhT.· 

i{r.-urn:dT:ra.n(::mlfBi.t > \minF.ram<;.<:;ize- b:oarkrSiu~) t!wn 
·lateCnllidt.n"Ern1r ·:·"' l.:t'!t!; 

newDnHhi.nn :""· Lm\ 
t:rmnmitS"F'n;,:Aing :"" fd~H' 

Wid 

md: (Wot~hfi'q<>~Ws:ivni 

War..<:hf\;d"\~llih{l.n, ~}p~u. dd;;·cting a u,H-is,ivn, vpzJ;.;te£; .nfwCdlh.bn {fi (!m)u;:-e F<U]Nor. jm:r:::ming by tlw 
Dit.:'.l'rnn&"f"!\kc;;r ;co;-:E&'O. 'I.1w m:r:rent tnn ... ,;mit Lit m.1.mhH Ts thed>:<d tu t~e~~ ifthiG is, d. hie <::vHir<imL .if b.:' 
cdlis:!.<.>n otowl h.t<:,:r tL:m .::. ud)f.ion >;•/.rdow uf 5J2lrit t:imc~; ~nto H~_,, F'dw!., it. is enndd.torul "~ ~~v>kn~c vf 
""' bk ~dliliiort- '[b; point:-<!: <dti.eL t~K euHb;i(in i~ n~x-:i.\'<i'd io: dd:erminw hy J:tw ndw(,r.k mer:ht prqJCtfP· 
t.btJ L.r.m: ~{nJ t.lw +:oL<,.. hmc th"l,.mgh J sbdnn ~~nd, u.;,; such, i;., im)!tc.m~:nbh0n,-.,:kpcnd~'nt ts•+ 4 1.2,S\ Au 
imp!.+nHmtatb.t\ mE.y •+thtt.Al.y .,kt-t tn Pnd :rd:.nnwmi£r>km d:L>mpts dh~ :·l 1Hh <~IilLi< inn :i~ ~kted(>("1 

Afb:r tnmd:rtit>t.Jnn ({ ·lJn; jH-m hw; lx-:~m o:~wpki;;·:tL, F Tra:nsmitLiakMgt:d iktnrmi.nNt th;,.d: Jn(Jh~r 
attempt ;,hodd bH uwd<\ HadrOff·is miLd tn sch<di!.k; i:tN-; nf,xt atk•mpt t0 n:~t"ra.0nnit the !r~tm~. 

iAir' m!:>dh'..:k.Uff L .. W11.; [W,n-k·>m v<.~rinhle ~iffhd~:Oft) 
proadi.i.N "Fb;k()ft: 
hr.>~JfJt 

r/abanpf:J."' l f:hd'!. mf.n:Um:k.Ciff:.,., 2 
ehe iFattmq.Ar; ~-; b.t>rkUff:L~mil: 

t.!um. n:wx B:~ckOff >·: max fbckDif/ 2; 
\Vai1Cakk1\rrw x RmHlmn(L maxhr.J.'..:KUff;) 

,m.d; {.Hack:Off] 

fwr..cti.rN< Eimdom {hm> hlgh; lntqr,<:r:: intqpr; 
he .gin 

P.~•ndvm. ~-'"· . , , (unihrmly di~td:mh~d -rmAnm inktf•.:w r sud:~ ~h<\t !ow_-,:; t' < highj 
w.d; {.H.a.ndnm) 

Bw::kOif po"'"hrm~ the tnHl.e"k:d bin.ary !~xpou(mtia1. ht~<::'kdf n~mp.1.td:ion nnd ·Jwn >>"Hlt~ hn• the e?!e!ed.ed 
.m nltly"L! A th•' sht tim<::. 

Th(: J.kfhes:tt-(o proc·t:•tw t'UH ;uyn.du:onowJy t_,;, um'bmwu ... '-ily ~:umputc t.fH~ p:r<Jp!:r ~'J.lu<:: kr Hw >n:.t6rchle 
dehrr-ing, 

.fJf"O<;<:J->8 T.kf.,n:onc-e; 
tx~pin 

cyddmain bop!· 
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d>fhm.r::;:r '"' t.t"\1+:: stwtt sf new tvnntrlti:tHd\HiiS)' 
WHtw'I"kiMliMH.i Mitq >'" trwxm;u;HiJt;;;; 

dittbt8tA1@0 i:l't thU:1l.tHlh:tLi$ th&n 
WiJH'ftHlJSUdttling ~.w Wz~J:i'Jt&h&Hif\f{Hq tiY (tW!J;fffiihi.n.g:; 

// WW.'{fhM\ttdM:iug ,:;t; 
bt;Mili 

Stntf.hl+,t.lTimet'kdl%)'; ttt: Gn4 ;:wrt )nhodrKnM EJ:<pi 
whJi4 liAM'i'im:wlk\lay;:lnkutfYNNA\Spat;ng:Ftii\1} ihi nnth:1.!\§ 

mtd' 
<t{M 

SwrtRt>~d'l'ilYNtlJohy; 
rtp6tA 

whd<i t!W:t'rliitS>l'HM d:<> 8tari,H~%dT'hnJD0t;w 
i».ntil tH'd:·ftf:~~:~Yf1.:rJJ:.{t!'J.nhtyO:r$tHt [\•#:tn:~~k,1pae:J u,g:F\artt 1} 

pr<WN!d&re St.Krdti!nLTin;tU0Lny 
O.:win 

{h!¥tt th# t¢Mldttt0 Winet and tbtd: .U tbti..n.gi 
't!t&; \Shlt'tBtitlTl.n:Ntl\t.lt:y·1 

Ldt t:htpi!i#d tlt;tt:: thn iiVmt nw:wttL ·:nvut'ndnt: nfBtm:rffL:ndU\m&fh;Iw.y; 
;::&herwiA~t MdtH?n tht vslue, ftllMt] 

n>d; (rtow1.17.mhf)dwyl 

Th<1 fhi/l:tiiii.s\:t~JthA' p:M.£4$1 :runN awyntkH'C'lnnnm1y, ttwwmnAi.:t:ng fuiL;;. i!t ~t tid:t'\ dwhntni:HiH:l %~? tht PL,,'<tt.i<>d 
Uy't\t;k, 1ta.n!u.tdJ;HLt VfKWH.tL:;:n: 

fH''th~<WN~' Bh/ttn.n&tttittet: 
biijti% 

{outM:t Jn#pl 
if' l:t iiH\1\Htli Jthq{ tbmn 

htv~~~s~!~1;~1~~ilf~!~!iHrwap; tS+ttd JJJ:1HlVr:t!ii1i' w.d wbtx't nf &au:-...~ tholi.ii'h i.ter;i 
W}bh i:t'iHHHH.l!{:fng dt} 

{f n~J:N.t(>:A1hth~e~ 
~ln.d·~; 

kKqf! 
!!<1:3.:: jfri0TUMM1l'nfii&r! 
pt\v~uiure t~hy\'iiodS11;pM!El:teay; 
begin 

whltw ruxnmt'l'rnrsmitBit < l&'<ltHti&d~wtht do 
rn;pin 
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l.8G/Il'X; i:KlC~·::i, HEn 
ANHWERE Ski tfit.~, 19fn 8ri.Hcrtl 

"ftan8mi.tEit{•Jutgoingi:leaderkn:rn>tttlfumz:mi.tllit]J; {tn:u:tH!mit header OtMB hit at H time) 
eurnmt'.l'nm$nitHit ~"" ~.;mT(mtT::r.antmdfHt. + 1; 

rmd 
l'fnm.,.G(!Uhoiinn then Sta:rtSrmt eltw 
Qttrrent:Trrman:dtfm :"' 1 

ffml; {Phymq]JSign.alr: n!;'Hpl 

JVWYt;(j:ure N\TJJit; 
begL"<. 

Cm:Trffit'fraaKmitHL :.,-, turnm.tT:rn .. <''l.<>midht + 1; 
t"ta:nsmitting :"" {v.urenft'runsn1itlht:; b.stTran8trtitllit) 

{~.rtd; {Nox.tBiti 

prr:x:¢dttro Start:.! am.; 
begin 

nHT@nt"f'rmwmif.Bk :'"' 1; 
hmfhamun:itHit :o::: jmnSi:r,H; 
rn!>vCulli~:ii.:m :"' fkbe 

and; tSturtJamf 

.BitT:<-a.rmmittar, upon deb.eting a m.f>V cdhciun, imm&:hddy ~mf:br¢6$. it by Ci~lhng sta:t4 ... h.m to Inidat~e 
tft('; tnm§Wi~dtm of Hm j&nL The jnm sho·u!.d txmtain ;) mttB.dent; number of hits of arbitnwy .;k~ta 30 thHt it 
b tW8tt:rwl that both (;J:mmvnkating stations dett-1ct the tcilisien. {Sta:rt.Jarn U!'H.~<l tJ:e first $Ct of bits of the 
fra..m£i up to jarnSiH\ rnudy tn simplify !hhi prZlg:r<nrL) 

4,iL$ Fwwu~e: ltm,apt:LtHt, Tlm :Agcdthmw in thi~ secthn 0shne CSMA/CD Media Aoc-hf<i eub!l'l.JI\1r' t'tume 
reeept.iun, 

Th.o~ prot·6dttt"0 Rer:d"~h:\E'rame implement':< the fta.rne tsceptbr>. qmration pnwideJ b1 the LlJ; !\J.uh!.t_yt;r 

fMn..dion .lli~reivH.F'n:u:r:;® ( 
uar derd'.i:n.atinnPamm: Add:r<i<~tiVdtw;, 
urn: aou:r.:ef\t:nmt: Add:roaaVuluu; 
Vt\.r len.gth?a:ra.m: l.A;ngtb.Valw;; 
va.r d&hiPMiH11: Dda\hduo): Hvx~'iveStat.w; 

futwtion RecsiveD<:>tnDecap•. fkce-i.•;e-&Stntus; ,,, (nef!ltM fmtchan; sNo hdy bdow} 
begi11 

if\:ece!vi»Eruilile.d then 
repeat 

He!:ldveHn.kbfgmt; 
Receivd1':nn:ue :"" RJ:,wiw,DdalhR;ap; 

~ttl !;.i£ tlti::BiWT!8U(""'et.,>dinif 
&?.t¢.~ 

Reeeiv(;}"ra.mtl ;"" f(!CdV(!i.hm}t.hi(;d 

; lRnceiw~Fr:amd 

lf enabk;d, IuwtBiv.;;F:rnme utUs H:acBiveLi.nkA1gmt to :r$rniv<o tim nel!:t vdid frame, :and th0rt {~all~, the 
i:ntur.n.uJ pnh~Hn~ .He!:le]vefJatJ:iJ:h%mp W mtu:rn. the :fr.sme'\3 ftrildE to the LJ,C ;,ublayer "l.f the fmrne's: 
(.\.ddress indicatz,~ th;:{i; lt 1flmuM do so. Th~"' retu:rnrd H~1r:civ~:8tatuiJ indkates the pr.ese:nv; (.fl-: abenc~~ of 
deh\d:ed tmmmtission ermrs in the fram<o. 

{urwtion fh:oeHivofht&.UN~RP~ ftGcarvHStatus; 
1 naf stn.h:n'l: lbtctv;;\Stst"GS; ~hd& nK'0ivc at<:~tus irtfontuttion.! 

bee in 
f with inP;}mirtg?:nm:m dtJ 
4 begit; 
t view ;.c fiohh:;; 

rm:dw:ihwceedi.ng ;"" RevlgnLI'X'-t\.ddres~ (h:mrmir.q;Ft£ime, dGli:fi~mtion:Fidd); 

63 
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"'"''.'"''''·"''·''u h:'dJHn hj/~J {u~~~xFr.a:tn.nS~t;(~-Jj: 
i!f#LUH :, h'nUti/1\;n\,;mg; 

{g·i)d~·~t~!~ r~;~.(:~;>ive and Yt~:ce{':;/{::~ ~5flr~:r etnl6t(~-~··:~~ i:n. s .. 2,4 .. Hl 
vinw ;:,,,, hiiA 

end kLiutmwnJhlP frmn&i 
~!: en.d~ hw·H.h in.e{an.~.x~gf:.'frHitH~~ 
.~) ·: .:::. t!t~H:.uk.~ 

;.':fit l'tngt.itF:xram:;:Lt'ngi:h Vi::dt~e 
;n;f dsi'wf\nrnm:Dat<\V<d:;:t)f)&t&Vi:d s::::: 

vilhLL,;:;,ngth :'" {Chcd<:·. Vi doU;n'lli;H; if \ :d\w r>q\h)Wmt~!d by lengthEtrnm 
.LL(~d;?~t~~-~;~ te} ;: 

''':J:>i'·H .. ''''IIf.<&< #\ert 

wh/f,i Hi<Y;bintrdx< nnihba; iwnit l'iH' 
;;nU\HV:l.IJltJ ,,.,,., fi:·iJ.U\(A'SiJ:<:> l'Hf<;:{ h, 
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ISO/lEC 8802-1: 19Wl 
0 -~-.\G.J/'lJ~~.Ef 3td ~t'<3 .. 3. ! ~:~93 Ed~~.1~:.~; 

frameSb:e ::::o: fnmwSize- exeess.Bits; \truncate to octet houndaryl 
receivt.'Succeeding :~\frame-Size:;;~ minFranwSize"i; (re_\(;;d eo11ision il'ag;mentsl 

until n-:cdveSucceeding 
end; lHeeeiveLinklVIgmt) 

proce.:-iare Starr.Receive; 
begin 

currentRH~civeHit ;"' 1; 
receiving :""" tn:w 

{StartibceivH} 

The BitReceiver pnn::m;:s run;,; a:synchrunously, receiving bib frum the medium at the rate detennined by 
the .Physical Layer's R0teiv<"Bit operation: 

proceGs HitReceiver; 
uar b: Bit; 

begin. 
cycle (oukr lnop! 

while P2Ceiving do 
be,gin (inner luup) 

if currentRt'Uc'lVt'Bit ""' 1 t!wn. 
PhysicalSignalDecap; {Strip off the preamble and start frame dt>limiterl 
b :c.o ReceiveBit; (Get next bit from physical Media Access} 
i{carrierSense then 
begin{append bit to frame) 

ineomingFramei.currentReceiveBit] ·"" b; 
currentReeciveBlt :"" eurrentReeeiveBit + 1 

end; fappfmd bit to fmme) 
receiving :"" cartierSen.se 

end !inner loupl 
framtoSizs· .= curn•ntHt>c:E'iveBit- 1 

end !outer loop) 
end; IBit.Receiver} 

procedure PhyskalSignalDecap; 
vegm 

iHeceive {)De hit at a time from physical medium until a valid sfd ts detected, discard bits, and 
return} 

end; 1PhyskalSigna1Decap} 

4.2.10 Common Procedtn:es. 'the hmction CH.C:32 is used by both the tnmsrnit and receive algorithm!" 
tu genErate a 32 bit CRC value: 

flmctiun. CRC32 ff Frame): CRCValue; 
begin 

CRC:32 ::::: !The :12-bit CRC I 
end; !CRC321 

Purdy to enhanco n;,ndability. the t§)l1owing procedure is also defined: 

procedure nothing; begin end,· 

The idle state of a proce:ss (that is, while waiting for some event! ls ea::;t as repeated cafls on this 
procedure, 

65 
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1SOllEC 8$0::\.") ~ .lo/.n 
ANSfffRJf.:E S~:d ~nLa;. \Sn~~ fkhtkr:. 

4JU (Jvil%'Vh.o'%'. T:b.e pm'pik\B of this <%t::b.nn i& tG J.U'(ndde ptt"~·bz. d.eftait:km.s of the intm:fi:tces h·ffWN~n the 
ardd-tm.J;u.mllnyers d.dir~ted in. &dkm lin t:omp-H.a:ne&l with the M.s\ha Aeeews Sen:k<' Spedikabon givi.'n. in 
Section 2 In uddition, t.h~~ oK7>'icts r~equi:rcd fru:m Hw p.h.)'Eiu;.l medim:n are denne.:t 

The nGtahmt uct.'%1. lwre is tlw .Pasr.allangna.ge. in. b%)ping with tJtt~ pt'00{idtn:nJ nat.u.re of t.he p:rori;w MAC 
<iu\:uayHr Gprdhr.Htkm (GN>. 4.2}. Bnch intodbn1 is <h,sc:ri1Hd ail a set of p::r.:;o:;dut-eg ut shat-.:>.d va.riabkt>, or 
both, that u:de;..-t:it•ely p-wtddo tlt#• only vaHd inb:>·..radint1!'( behii<:·X'Xi byen'L Th-e HO:X)Wfll'lnying: wxt d.esttilms 
the meaning d' eo.eh fW{~~.J.n:r<:·) ~):r variahh.o .and pdnh .mt any imphdt intemd:i.mu; rmwng Yhem, 

Nut;c. thst the d.0sc:dpt>.H>of thH inte.rf}H;e,~. in .Pasml is a nofnhund tedmi<p.:w, Jmd in no way implies that 
they ean nr d:wn.ld h~; impiem.'"n.t.ed. in. softw.1rm. 'I'hi3 point ~ii di8tUited rrtm'<'~ fuHy in 4..2, ti:wl pnrvid.et~ corn." 
plete Pascal deda:rahm:ti! tor the data ty_ru;. l.l~Kid i.n tho tt~~J~il1dt>t of thi..;;. iX.<ttion. N(;t.() abo Umt t.h.t; "'Eyn" 
cbwnuus" (on~ frtame at r1 timN) -:wh:JK~ oft.he i'hune l.rt,tlSTil.i.'klion Hnd r(-~u::pti.on fi[Jtv:ati.orw is !l pn>rwrty of 
tf:w an:hi.tectn:ro.1 bt;~rfi:u:;e [y,h•N:en the L.LC and MAr; suhlayem, aml. nH~d net he rdk~ded in the irtt[lk0 
me:nJation intmrface bi\twee:n. a station. u.n.d. tts suhh;vur. 

4,3.2 StrvhvN;; ProvidtYi :hy th(1 MAC Sabl.ayM", Th.e f.;e.r.oiu~s ptt~\.id;:;d b~ th0 LLC Euhbyt\r by Uv~ 
AfAC suhlnym· nr.e tnms.mtsniott and reeeptlon of LI.t:; frfttTINL 'fh.H i:ute:rfnce th:rxmgh which tb' LLC &uk
hty~>.:r WWH tb.~. fm::lhbes oft};~.< MAC ®ubb.ye:r d:H>.:rd(;.r{; O(Hl"~&t~ of fl wti.r stffnndionts. 

FtvYJtiorw: 
TranBm.i:tF:rarr:v-' 
R.6edv~lTtarrw 

hwh of f!Wii(J hlm~ivns iw.u.; the c.n.mp•Jmmts of a . .LLC frame. &'i i.ts pa.rametk~:tr> d.nput: or mJJpnt), a:n.d. 
n~tm:ttt a stnt~H cmh a .. <; its rHmlL Nnt<~ that t.he M1fVJ~:t\ .. da&§ dd1mA in ~,!',~L! L i.gn(~td by CSAfNCD 
MAC. 

'Ht(o LLC (;mhlay\~:rtnmwnits a fnum~ by invoking 'J\o.nm:n:;.fFram1c: 

{undkm Ttnr.wmitF.'rm:rH~ ( 
d1~®titw.h<mf\tram.: Ad.dr~>.t-m\hdue~ 
'5\~.m.:rcePaU\.rtl: Addwt1 \\due; 
lengi.:hhrram~ Ler1.gthVilue; 
da.tal\-ttam: I:to.tnVdtw): 1h,n.3:mitRtutus;; 

The 'fh:m.gmJt.F:ranH~ 0pemtio.n i,q t}'th.:b.mnHtJ~L Its duration k hHi {mtire. attmnpt to t:raniw:tit tht:! ftflilw: 
wlwn tht\ 0pa:ration u>mp.btzs, tnu:~.smiEsb.f!, Jma dt.her suu:etx'kd <>:r fa.iih:NL as lnd~c.:d;ed by the NJ:Sit~l:dng 
Btah1a wde; 

type '1':nms~uitStata~"" ftranHnitOK, %"'Xtessive(>AliE·i.•:mTi:rrvcl; 
f ty{M TmmmnltBbtmi "'' (t;ra.n!'!mitDiBHhl;:;cl., tt'&rtsmitOK,. t,\<-<l::c;.wdveCoHiskwd<::trori; 

The t:r,an@m.itUxsahled sbtus <:<de indkH:~m that H:w t:r-ans:mth8r is rwt zmahhd. SuGG~1SSful t:rans:mi8®iml 
b indid'lbd by Hw &tabm md.<) tm.n1nnittOK; the oxie eX~k%siv~CoUidonEn:-.:lt ind:i.cahlii th<>t H.10 trMk<aris
dtm attempt was al::wrt.0d due toUt<~ ()Xf~&wdve tdfL,.ioTI...'i.,. hu%tuEe nf .h.eeNy tndlic ~)r r~ nd:"~:vork f.irilu:re~ 

The .LLC ~n1hh•:rcr MX)(.JJjts tw:xn:ni.ng f.ts.r.nr>.® by·· in.vnk;ing RR!tei.w~Framc~ 

fur .. ethm .fuxc(~iveF'nuu() ( 
Pilir de3tinationfht'a.m:: Aikll:reaiiValMe·; 
t#t.r sm;;tH:~!·Pftram: Addn~saVdne; 

uar b.ngt.h. Patam; LX1gth\\due; 
uar d~lkiPa:r.a.m: Dub:Vllue): Hovt~ist~StutuB; 

Th>.> R¢etdviPrn.tn.e opcratiort .W. ®yn,±lmnmt.<L Th~~ opcmtion d~xs rhtt «nnpkh~ uwtH w f.tm:nB bH#. be,;;n 
t1:!i:1:.'ivtxL T1H; fiiikL> ofth"~ 1htm.e mt~ dohvw·t;d vis the .:.mtput: ;:rn.nu:n.HerH ;;rith a statu& co<k~ 
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·~g(Jft::N(: H~1.f}""£;~J : 'l.~$.<~ 
A ?.tS UtWf(H dtS ~9lL~ .~§. ;: t6t r::,dJt:'k::::: 

Ttw tt''<>''hH\'TJhtt.tbkd f.ltrttua: i.n4k:,drc'S thnt the i'~>t:e.:\\''f i!( tMX e.n.r.;.V!i~d .. Hnut<<M<d\\1 H:o,:::ept:kil> !};. t;;,.d.btwted by 
d:M;: n1:H.hH' nnin tt\t'il'iveOFL. Thx; t'nttw/i\:wfA>W§: <::ornn kldi.t:<-lWH thk!t. H. hiLm:.J wttt: wh.\)£n fraHMt{Sir-::e 
WA.~·~ b.{!:j?'Hhd tht: HHilf~.tt~.UH~ al!(hv·~~hht ft~tEi~ f~.$.~(.:., "rbe: (iNh:.=· ff~:utte(;b:i~{JiJitt>:Yf htdk~A{C:t:. thstl the ft~'Hffi.{~ 
i\ttdNMi 1'iHH d&mitJttd by n. t:rnnsCllt\tbtn <'lh'<:d. Tho kngth"#rnw in.&it;,ikY;; hHt@'fitPn.ho.m vHhw ww'1 
m<Jnihd~itnnt: w'idl Hm i'rmn~>Sl-;::;;:~ ;J· ihw t'<:c<:'~·+rwd i'htnw ''ftw mde <ihq1n1.>l·\ntE:t'hW indk;j'liAWl dwi: ill.!1 f.nmt<'! 
HY~Avwl WJS d~Hnngtd, EndtlmJ; in itt kngth w;w rK~t <m inkst,-\.T nutnbit of nnAVt 

4StS s~~i:'Vhiti£ fh;,qu.H'etl h'Om the: J:Oby~tk:oJltytY, TlK !nt<J:rface thnn.tgh wbkh the C1SM,t\,Y'D ~lAC 
H.;.bb.yer UMH d:w fneihllilil of the .Phyiikhll.Aif¢:1! <»rt1ddffi of a fu.n;:tinn, '~ p.&:.ir N' pr<:JnidunM )tid thrt< Ho.nL 
~~an Vii.tiabiH'*-

'f);';y·;&#l tlbit 
\V.tit 

!-"!tJr:.x11e~· trw.nz.;:t:J1;:isf:i:tJJ~;~: t]tt} r:r~:r~t€:rtifl~ of' gn ntili{)tA:ne h·:·antt.:: :~:~.r~t\: pt~Hi*~d fir{~~!~: tttk ~{!\(~' i'<'UMHJ!'6t t.n th:{~: .Ph)~~i,.,. 
'~:\tt.:.y· ~y.f ft=]J:t::~.t:t:d ·~l:~;t: f~f tbti.t ·(T~FtH:ti1.:.n::. 

E:w;h inv•!ttdiun af ':fra:n...'Hnii:Bit pi:t.<HHW nno nrw blt d tlV! ~hJ.grh1g fh\inw V! Hw f'hyslmd Lxytw, The 
'T'i'~;'li~fHhitJ1it orwwetion i:;;. ilynd·u'lll~A::f.i, '.r\w dHr;ti.km nf tlw iif!Ptdbn b the sndn> trm\ii·mi.ndu, d' i;h(, bit. 
'fh~~ ep6ratbu V1m;i!.d:<;., ·when tJ.·,..., Pl:wsitl'l1 Ln.ym' lu run.d:y ki iK>:>qJ. the Hi'.RL hit ¥nd H: t:rn.twfi.'ln1 Dtdt:n:;l. 1:u 
the MA<J wn.blnynr. 

'fiH> <>VFrn:U ev6.nt d' dttt::t' h'ii:i:g tntnnnrktc-d it tir;na.lwl. tn tb: Physind hy tt'':\y nf Hw va.r:inbhc 
tit:JPJllHitt:tn(i·•· 

;n,,,.'''·"'·'""''·'··''·'"'.,,. /S'id:t% .J.:(H~m£1J: nfb.itH wilt W!'U#t:'nf;,ii'(i ,.,fit t!:x Tri·£ri.-0n:dHH t1:f!:HI:Hi::b1n .. /if~A:r i:hH hwL hit t.lf 
th:r frt.me tun: bnen !l'~"i'Sm:d>..;:ll.,, th.e MAC Htih!WV~"t h4ii b4rHNd;6ng hl f2h6 hi ihH t>H:l nft!H'! tl:n.me, 

11::H~ f./t'WW~9~'-'tt::e ::J:f H r·d1H.~jttf~. ):r.:; t1)t~ tn.ed:i~J:tn i~J :~~~~nr1=1;(::t1 to ihi:~· :!~t/t(; t.ltb1n.y~·}t th~:~ '(fHf'iHlA.t~ {~~;]ii_ .. 
;;lnnD<:bNJ.: 

~1 ~.~tt~* ~!~.~:: ~:.uN:re ~;:t~ib:~:h.~1:;: :1~ay ::.'i.: .. ::~;.~::l· d>.!,Sj:··~ l~{f r:?::~~~.t3:~kl~~~ i:h~ ~l ~.:1., . ::.·.:-t' .:;.,·:.]. ,~~.·.h~5·tT ~1:hi:tU. h~U:~d:~.~~ ~:hJ~~1 p•·::,,ldbiJlty by tt~:~:::{~it~::y~~~~.g 
9~:lk~Ht:.l::\::t<1;:t ~~~~=~M~\u·W::~:;;tt,y ~:.,.:.J.h· ht.:;· t:~::.~r==~~~!~#k~~l ~~t·(~~:~:qn::~JJ:~.~jt bH~· .. a~%~ - ~ u. ~ 

7'1-w· <~<d.hdn;:d'.Jeh:";t sig1:0l ii:i tTn.ers:ted nniy du.d:r:g tra.rPln:<msion 1n:cd bi n.wH\r kH< P:i &.ny m\\Hw ti~,\~t:'; .i.n. 
pH:tt:k:nh~r, it cmuwt !w.w;:,~d du:rbg: fr;u;M) (;;. di>Loct u<ilif'i.nnfi I:wtwHeh <Ntdnr;pbtg tnmtma::i:itdm\s 
fh'lin: rwn r+ i'l'Fh'V M:her dttdnHs, 

"··'.'"'''"·'''""' t'N54•t:it\Gt::.,. i:JM <1'<W1Ifen.b: of ''ht k:tD';:nJn:g 
M!.blBS'\Y via H:l:fNMl:h'ki w"'''~ "d th.e R·"C*'i'<'>:·¥tii: !W)<*W:Mc:kHv 

!Lt~:h uw<·;<:tltizm of R~:rdvdlit: :mt.rieviln iWl<~ tH>v hR tA' th<'i jr;vnn'i:ng +unn•" ftnn t.hn Phytk1ti L.rtym~, 'l":be 
Fto;\li'rYBH, <flHHltiel.t jr. o('(ii.tb:rono<:n< h!1 d!\ti1tlM~ b thk altin~ .ns:.~pthm d" a (iinnh'' Gpnn ti%'.ei.vi.n.p.r i1 

hit, lhn 1\'L\(: ~uhJ.i~}'iT ttha.il !mnv-;di.d\c!.y te<j!..l0nt, tbl nm;t htt nn.d l dl hi.b ur U:\e h'!iJDh h.IW\'< b·um. retfliVBd. 
Ui:bn "i2 f<>t d10L:dh;.) 
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Vllr:.-t·t) L;E.y~~·r· ~;K~:h:j; <:::tn:-r§f::~irS:t::~ll~~+ hJ U.tt~: .t:d./t(j ~~:balli;nu;:n'i'\tiH\iidV 

t)Hf Lb&· fh·n~:~:ivt~Jlil \Vlhi~:n t\lrrj~~:d;;t~:t::~>H FUb}HNf.i:.H~t~JJy tbH ht'..At: 
A\d>!WYUt tB~\ h:::;;::gi:n pro.::.~:t:ssi=~~g tb~: rt~u:/vti:~ h~ tt ~!tt-~ ~:~ tn~nph:AA1d. fra.ln.f~-- ~~hif:l~(8 that thh t.:}\l:::t./f~~lj~;:,t tr·m:nB:iLk>ns of 
(:~:t.tti~~rSt~tHtt.~: ~·~Y{~ r~~st d.efin~0 tv ht:: f.H\~~{~{;.ly ~t{nth.r~Ht.itt/~ \;;:tit.h tkre k~~~.f.fi:nn1ng m:nd ~:n:J.d ~}f fb.e fk'·%~ftH~~ ~;;.ut ·ntay 
pti"COdii tJtw iwgh:mh:~g uvl. h~g thE ud, H<Hped:ivdy, LC <lYl itWf.lO~tHn of E<x't<v~o<Ji.if is fhW\diJiJ! wl:wn U:1tfl· 
zttFhn1i%i lHennvh fkh>~o, H.eo•eiv(::BH.. tflt:nn;s Rit undd\.ned. vidm:, whlth ~J:w;Ad LH disntnl<'d by trw MA.C ,mb· 
hiynt 4,:~ bt Jet,t:d& ) 

TbM 1/:AC: iu,hbyvr dtHH al.s(~ rn;mil\K thi1 val '·h· cf UH'.ri•cotfk).ni<.e tn rletix H::~ ti\vn tntnsm.iMd.nnH wiv:n ffw 
itit~dlvn1 it hti.i\7 

'f'hn Lnper <lh:G pnvi.dc~: {(m pr:,:.!n.;;:h:,r~:: 

tt~ne ~:Jf iJ:t?:~:. yl'i:~?~.d e~J 

~Sikf; tlMi~. t:~f tJ:::H. J~Ht~.:\:·u:r.k. lf} tbF 
·si.nn tn pt~).r~ngJ~tH T'l:~:· rt::{~.nd·--t..rJr:: ~~ot. d 
physiCid ;+itn •;fthn rwt:wnrk~ 'Tlm wi;nd trip ;.HnywgMkm ti.m.11 nf fh.t:: .Fhy/ed .Lnyd' i.J ,J.,;\!hud iu. 4A iht ?l 
iiid.e\;U,m of phyth;;aJ med<.L 

>tAJ. Cowq;at.fbiHty OvP.rvh:-rvo-; 'Ib tobd tnt>F'ldhiLi;y d:. ~di l.tvd;;; oftht >thitn•iiH .. h::::, H. b 1\iq~ri:red 
t.kuJt nud1 UJ1':9?Drk t6mp>n~;.nt ~mpbUhdlf·;ng thm f;SM.i\iCD &1/;C~ su.Lhyr.n: 

'T'hc inJ'iv•mufit,t pt>::H<iAvd in •'!: {LB.ll:wli:nr pxovidc>j 
vf thb ao::~!&s :n;:d:h;;,j Vi.l:ddiurt frvm>. tlFx:;w '1\dtt;e:F n'''uh 

t;llhi;. <ii>b;t\Js thw standx:n\ 
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4,4,2 AHowable Implementations 

l00/lEC 8302 iJ 199::3 
ANSJJTEEE Std 80J.:,_ HJ9Z' Edit[nn 

4A,2,1 Parameterized Values, The fotlowing table identifies the parameter values that shall be 
used in the 10 Ivlb/s implementation of a CSM.A!CD 1\!lAC procedure. 'I'he primary assumptions are that the 
physical medium is a baseband coaxial cable with properties given in the Ph_ysical Layer section( s) of this 
standard. 

Parameters 

slotTime 

in terFrameGa p 

a ttem ptLimi t 

backoffl,imit 

jamSize 

maxFrameSize 

minFrameSize 

addressSizc; 

Vahu~.ti 

512 bit times 

f)(_) flS 

Hi 

10 

3.2 bits 

1518 octets 

512 bits 164 octets) 

48 bits 

WARNING: Any deviation from the above plans specifted tlJr a 10 Mb/s system may affect proper 
operation of the LA.1"J _ 

See alsn DTE Deference Delay in 12.9.2. 

4,4.2.2 Parameterized Values. The following parameter values shall be u.sed for lBASEfi implemen
tations: 

Parameters 

slotTime 

inter FrameGap 

att.emptLimit 

backoffLimit 

jarnSiu; 

m axFrarneS ize 

rninFrameSize 

addressSize 

See also DTE Deference Delay in 12.9.2. 

512 bit times 

96 ~lS 

16 

10 

32 bits 

Hi18 octets 

512 bits (64 octets} 

48 bits 

WA.RNING: Any deviation from the above specified values may atied proper operation of the network. 

69 
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5. Layer 1\<:[anage:ment 

ISO/IEC 8802·3 . 1&93 
ANSl!lEEE Std 502.£!. 199S Edition 

5.1 Introduction, This section pmvides the Layer .Management specifkat:inn for :networks bar;ed on the 
CSMA/CD access method .. H defines facilities comprised of a set of statistics and actions lWtded to pruvide 
Layer Management services. The information in this chapter should be used in conjunction with the 
Procedural Model defined in 4.2.7~4.2.10. The Procedural .Model provides a formal deseription of the 
relationship between the CSMA/C:D Layer l.:ntities and the Layer Managernent facillties. 

Thls Layer :Manag~'ment specii1cabon has been developed in accordance with the OSl management 
architectnrD as spi.-,dfied in the ISO Management Frammvork docm11fmt, ISO/IEC 7498-4:1989 [20], It is 
independent of any partitular management application or management protocoL 

The management facilities defined in this standard may he accessed both locally and remotely. Thus, the 
Layer Management specification provides facilities that can be accessed from within a station or can be 
aCC()Ssed remotely by means of a peer management protocol operating bet\veen application entities. 

In CSMAJCD no peer management facilities are necessary fbr initiating or terminating normal protocol 
operations or ior handling abnormal protoeol conditions. The monitoring of these activities is done by the 
carrier senRe and collision detection mechanisms, Since these ad.i.vities are netessary for normal npe:ratinn 
of the protocol, they ne not considered to he a function nf Layer Management and are therefbre not dis
cussed in this ;,;ection" 

At this time, this standard does not include management facilities that address the unique featun,s of 
repeaters or of 10BROAD35 broadband M.I\Us" 

5.1.18ystems Management Overview. Within the ISO Open Systems Interto.nnection (081) architec
ture, the need to handle the special problems of initializing, terminating, and monitoring on-going activi
ties and assisting in their harrnonious operations, as ¥le1J. as handling abnormal conditions, is reeo~:,rnized. 
These needs are collectively addressed by t.he systems management component of the OSI architecture. 

The systems management component may conceptually be subdivided mto a System Management Appli
cation Entity (S::Vl.4.E) and Layer Management Entities (Ll\'1 Es). In addition, a Management Protocol is 
required fbr the exehange ofinformation between systems on a network This Layer Management standard 
is indepenrlfmt of any particular Management ProtocoL 

The 81\;L\E is concerned with the management of resources and their status w:ross all layers of the OSI 
architecture" The System Management Application faeilities have been grouped into five entitieil: Confi~:,ru· 
ration, Fault, Performance, Seeurity, and Aeemmting. 

Configuration and Name Managernent is concerned with th.e initialization, normal operutiotL and dose
dtnvn of communkation facilities. It i.s also concerned with the naming of these resources and their intern> 
lationship as part of a eorm:nunicatiun system. Fault Management is concerned with detection, isolation, 
and correction of abnormal operations. Performance Management is eoncemed with evaluating the behav
ior and the effectiveness of the eommunk:ation activities. Security Management is concerned with mon.itm> 
ing the integrity and wnt:rolling access to the wmmunication facilities. A<:counting Management is 
eoncerned with enabling charges to be er;tablished and cost to be assigned and providing information on 
tariffs f(Jr the use of communication resources, 

This Layer Management standard, in conjunction with the .Layer 1\Janagement. standards of other layers. 
provides the mum.R for the SMl\.E to perform its various functions" Layer Management cdleets inf..wmati.on 
needed by the S.MAE from the IvL<\C and Physical Layers. It also provides a means for the SMAE to exer
cise control over those layers. This Layer l\lanagernent standard is independent of any speciilc SM.A.E. 

The SI\Lili has a conceptual interface to an LME concerned V~ith the actual monitoring and control of a 
specific 1ayer. The L.M .. E interfaces directly only ·with the S.M.AE, to whom it p-rovides Layer Management 
facilities, 

Strictly, only those management activitiflS that imply actual ;c•xchanges ufinfi!l'mahon. het.we•~n peer enti.
t:ies are pertinent to OSI architecture. Therefore, only the protocols needNl to conduct such exchanges are 
candidates for staw:lardizatinn, As n practical matter, however, the speciJkation of the Layer Management 
facilities provided across the conceptual Layer Management Interface (LMI) between the LME and SMAE 
is required, Standardization of these facilities will make practical the use of higher layer protocols for the 
control and maintenance of L4l'l'EL 
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N·<VD~:>c· ~:khh1. W \.~Jf:J 
}~ .. NHtr;:r·v:l:·: H1:d }H:~:t j ::.W:Hl: Bd:1Jj:~-:;::t: 

::-rlv:=: het:=;..zyt~~j ~l th:::.~ ·::{a:rhHJ$:: rn.;:l:n.H:Mf:H:tHnt: t~r~.!):t.i(:f: ~1n.d the l~:%-y·er ~Jt~h:t&H~:~ i:Hs~;:w\·l\ iiH!' to i}h": l:S.() 
i'/J;idni i,,,, iihfN</n in F'i'g 6"!.. 

·.;. ............ ....,, ...., 1 

t.t·' 

Flg fi,t 
iiehti:h:m.d:dp fhthHH!t~ Gtit VMt<i<hJ.t .M;n:L»£®ru<Inf FitddiJN'I· 

it&d fdtjt\Y .Cn.tHie#.A&llN:wdftt@ t4 th•t J£!0 1>txm Sy~;:km::v; mtdmtetH:lhih?U6t1 

<ttsn ltd'tl:trtttit M>1deJ 

I,KH lR~tw0en thA 8!\l.Ah iu;d tit& LMFi wllllM de&dbd ht this n-L:tHlbir4 !n tm'nl'{ 6f H:w 
l..Jt;'vr MR:>tiH''·n··;d,n! hvci.d(;>;;,;;, pn;;vi.d.::d. It b r.i'lS'fl(tJL,';.rlv 

:TT:;·;:? ~:::::::Ci:I.h./K;:~TJ n: ~>td:~~::t' to ~~:upf;;:ort ib:t:~: £ihHVf;: iMOiiill>c, 
:::uJd H~A:iMH.r:i :h>nH~Jt.td»:~. tl~:t ~:~)n.~~:~~:pt:nn1.L)\JJ ''rht:~ t.l.i~~:nt. c~ftlwt LJtf:E 
·~J:;:~%tP i}:/~ Vi4J<::~: :Wl~ d. t£;. c::I.$J1:::ute ~lt"tti.f~n}~ .. 

~J ·{~t=·t nf :n:.t~.t::: .. ®t.:;:f::tj 

Hm~; tn rmn1. 

th.<''l.* atti:c;,ns Uwt iJ:Hi dMA.ln vrn. ~~'iJUHP .:Ln:n.in {h;~in'd efl:HAs nn the MA.(·; nt I'!lyHiud 
Th<i prf,dMc wmadit0. ef Uw lwhv(wn Ut<>· G:Sti'A/f:rt h:ntiJ;io(• lh'l<i. th~' 

iMH>'·'nw:~'H'\C'(;t f:tf:iJ.Ltt.t~!s ~rrc rL·:dh:~.t~d ~.n. 4 .. 2:.:'l···4; .. :i .. tn ~uJd. in 0- .. ).4. 
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1.3()/f b:C 8002<~ ; F~~:n 
A.NSFfEEi~~ S1 . .d Rt!:Z 3, 1993 Ed~t.-!nn 

5.2 bLmagement Facilities 

5.2,1 Introduction. This section of the standard defines t.he Layer Management facilibes for the IEEE 
802 :3 CSMA/CD 1\'IAC and Physical Lavers. The intent of this standard is to fumtsb a rn.anagement spenfi~ 
cation that can be used by the wide vanety of different devices thrtt may b•~ ?lttached to a network specified 
by !SOilEC 8802-53. Thus, a curnprehene.ive list of management facilities ls provided. 

Tht improper use of sn1w2 uf th,;; bdlit.ies described in this section .may cause serious disruption of the 
netviork It should be notC'd that :H-ecss to thn<e fctfilities can only be obtained by means of the SM..t\E. To 
avo1d duplication by each LME, and in accordance with ISO managemmlt architecture, any n.ecessary seen~ 
rity pwvisions should be provided by the S:tv1AE. This can be in the form of specific SMAE security features 
or in the form of security features provided by the peer-to-peer communi<·atirm facilities used by tlw SMA.E 

'fhe statist.ic8 and actions are categorized into the three clnssitkatinns dcfin(od as follows: 

Afa.ndatory~Siwll he implernen ted. 
Hecornmended ...... should be implemimt•xl if possible. 
Optional~May be implemented. 

AH counters defined in th.ls specification are wrapanmnd counters. \Vraparound counters are those that 
automatically go frum their max:irnnm vnlw:- for final ·.·aluel to zero and continue to operate. 'J'heJc 
unsigned counters do not provide for any explicit means to return th.crn to th(;ir m.inimurn fzeyo !., i e., reset 
.Because of their nature, wr:·lparmmd counters shntdd be read frer:JU<·!ntly enough to avoid loss of inf!Jnml· 
tion. 

5.2,2 l\1 .... 1\C Sublayer R'hn.agemen.t f'acilit.ies, This sedion of the standard defirws the LayN' Manage· 
ment hu;Hities Jpcdfic to the l\1.!\.C snblayer. 

5.2.~Ll .MA.C Statistics, The statistics defined in this section arc implemented means of counters. 
In the following definitions, the term ''Read specibes that the ok~j.:;ct cannot be vvritten to by the di-

ent of the LME 
.Fr:tme fragments are not indudeJ in any ufthe datistics in thL section unless otherwise stated. 
The Layer Management. Model in S.2.4 and the Pasml Procedural Mndd in 4.2.7-~L2.10 defines the 

semantks nf theS(' st,~tistics in tcnrw of the behc\vior nftht' MA.C sublayer. 

\1) Number of fnmwsTnmsrnittedOK: Mandatory, Read only, S2 bit eounter. 
This contains a umnt of frames that are successfully transrnitted. This counter is i.m;renwnted when 
the Tn:msmitStatus is reported as tmns:mitOK The up•.:bw occurs in the LayerMgrntTransmit .. 
Counters procedu:n! (5.2.1.2). 

12 l Number of si.ngleCollis.ionFrarnes: Mandatory, Head only; a2 bit counter. 
This contains a count of frames that are involved in a single collision and are subsequently tram<
rnitted successfully. This counter is incremented when the result of a transmission L;. reported as 
tran.srnitOE and the at.ternpt valm: is 2. 'fht: update occurs in the L.a.y.:rivlgmtTransndtCounters 
procedure (5.2.4.21. 

!;j I Number uf rnultipleCollisionFrames: Mandatory, Read only, 32 bit countEr. 
'I' his conta1 ns a C(Hmt of fram.es that are involved in more than one collision and are subsequently 
transmitted successfully. This counter is incremented when the Tnmi"OmitStatus is reported as 
tnmsrnitOK and the value of the ~lttunpts v;u:iHble is !_.,'Teater than 2 and Jess than or eqc;al to 
attemptLimit The update occurs in the Layer.::V1grntTransmitCounters procedure i,5,2A.2\ 

(4 l Number of cnllision.Framcc>: Recommended, Read only, 1\rray [LattemptLirnit .... 1) of 32 bit 
eountt,rs. 
This array provides a histogTam of collision activity. The indices of this array 
(1 tr> atte:mptLimH ~- l) denote the nun1bcr of collisions experienced in tnmsrnitting a frame. E;oteh 
ebn;ent of thi;; array c<:;ntains a counter that d>;;nntes the m1n1ber of frarnes that have experienced a 
specific lmmrkr of collisions. \Vhen the Tnmsm i.tStatus is reported as tra.nsmitOK and the value oi 
the attmnpts variable equals n, then cnUisionFramesln-ll counter is incremented. The elemt:nts of 
Lhis an:;'!Y an: incremented in the Lay<•rMgmt'fransmitCounters procedure (5.2.4.2). 
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WJO/l'B(j Mt!)t,.g -~~Y)~~ 

i\ .. NfHJ.lf~g£~ St-;:1 RUZ,a .. tSS.J EJlH<;r.~ 

(5) Nttmfwr nf. ozi:et.drr&munit.h~tl(JK: n.~:t<fr:<mEn;i.,J, Rend m:dy, 32 hit t<fm>h~L 
T1tb HA\hdns a tH.mt •If dab and padding nd:d:" nf frarnes Hwt an' gw:~:.~ms:hl11y tn_rL"imit.t;oo, Thb 
rnu::::\tp:t :t£ incremeHted when the T'l"un.~tmitStd-m'l ;,, tt,pottoJ <M ttm1&J-tn.itOK.. Th(! upddz occurs in 
Hw 1-&:(Y{i·tMgmtTYa;r~mnh<:ov.ntwrs prm·:-edure (!),:',(4.2:)_ 

(6) .Nm:nbt::r (~f i?ramw>- with defe rr¥.<:iTn~nBmi.t~ii.ftf.:o\ ~Roxnnm<:::mk~d, mad iPl'IY, :t2 bit t\)uJtb~t-
Thiff etmtains a 0.mtr<t nffrm:HMr whoee ttansmi1>ab11 ~vas ddnyed an. ite 0it'at atte:m;:;t: l:x:~m.u.'>e- the 
:mtdJmn WO!G huffy. 'Htir: ;:ou:n.te.r is ine.rHm<~:nbd wh<~.n the Honban va:riahkJ (kJf(1tred ha!'\ h•!.<m 
HBM~rico:~d Ly ttw TratwmitlJnkMgmt hm<:.,'bnn (4.2Jh .FtiHH'fA inv,;f1V6d in em? <:z;1Ecinns an~ nd 
t~nmtRd, '!'he updat-e oc-cum :in_ the Laye:rM.grnt'l'tansmitC}:mnter.f> pnx;edure C\2A,2), 

en Nu:mbH of mu.ltkJ.i,8:tF'nnnHi\TrWnm:n.itb00K Orrti<m.al, Head only,. ;w hit eoun.t<oL 
Thir; l"unbitw 4 ;:uu:nf ~~f fr<'UfN\S that aN-~ RueoH<!ddiy tn:mhltlitt-eti, rt..<> i:ndkakod by the i!b~tt.w Y<:-dwe 
tn:tn&nitClF;::, to a gMJttp dcetination wld:re;m othe:r ilinn broMk-<'H:!t. The updah' ov~rr.s in the I_._qym:. 
\\:1gn1tT:n:mf!.n1:iiCmmters pr<:X~HdnN~ (!i-2-4.2\ 

(Bi Nt:a:nhc1r of h:roadca£tFnmes'1'.r.arwmifk:dGK Oph.o:nrl, IL::;;d r;nly, 82 hit eounh:T. 
This c{mtdne a O!tli:tt ef t:he f'r<Arth:S that W(Jt'£, suoe<!;+sfuHy trrmwnitt{~d Hi\ inJ.iv~.t:;d by tlH Tr-,-~;rt+ 
n1.it8t<1tus tranarrdtOK, tu Uw; brm-tdc;:u;t 1:\dd:rNw .. Fn:mw~ tr<Hl<!mtttod b muhie?H>t add.roas-en acre 
rwt hnumc8':1t:- fn:mtHi awl wre exdwk~ti. 'flM upcl.atr~ ncctrr® in th.e LayctldgtntTum!c'imitCmmters _pm-
u+cl:~:re ( fi 5L 4. 2 ) . 

5JL!LL2 MAC '&ttn$'.tlit .Rrrwr §iattuii.ei!l H<~M';:dpt!t:u-w, This w-;dio:n ddlnw:' the l\iAC &uhbye-r 
ha:n.<md~sio.n n~hted tl"r<W.(J1;aU!-!.has, 

(l) Numb~~r d'bkf\lllidon: 1'termm:n.:en<:kd. fh:>:ad (m1y, 22 !d: cmmk1r. 
Thb i::<mt-&itHJ H count- o/Hw ti:nwtl! that a c-ortli<!lOH hi:ttl! been deWdkd later th.an 512 hit ti.rt'H.';i! into the 
trrlm;m[tbd p~du:sL A lat(~ «fltidon is <Yn:mL"d tw-l.ct', :Lt., hdh as <l co1hsim1 and HH a ll.:iTiU-iC\;)J.lbhtL 
11lb u:.cmhx ls in<.;rt;tttegt:ed when the btnColheinnCwmt varbbb b nonzero, Tho urm.tte is incn>
mt-c:nted in tht< l,aym'RtJ,>md~f\:n:r.unn\t(\::•unkrs p:rocedu ;:;-~ \ fLZA-.2). 

(?; NumbHr nffn-unGs aho:rtw! dtt>"- to exe;:-:tSO'!hmCdHsbn: lbc.o:mnHmdHd, 1hmd oniy, 22l:Jit. cou.n((ll\ 
'J'h::b nmh.i.hw a cmmt ofth,-! fr-innes t:h_at due to f'.Xu~m;;lve colLdnns ~rre not tz-:;mtmli.tied sueOBiihAh
This couftte:r h incrmnenkd "'"+wn the vahM~ ottAt) attempt;:; v;wi:able oqurd~ ;~ttemptLirr.dt during a 
tn:memise-imL 'I1w npd~~te (R'0u.:re in t.h11 L¥yerMymtTran~mit'C:vnnt0.r;';. ;n:>)oedur-e (5.2..4.2:} 

{J l Nurnh(~r of fn:mws ) iA'Ii dm-) to bb:r:md MAGT:n~nm:ttitE:w~r~ RN:~mnmmded, !h:w! nnJy, 3:2 bit uJvnkec 
ThL o:mhtint a ':ountM-frameil that wtuld {Ah0rn'iee: bt~ tt-ax< .. ~mltted hy the :'lblt:km, but a:mki m:>t l:w; 
mmt dmo L::f an. :i:t:<Jornal h1Af} ;-mbhlyff:r t:ranamit erni:r, If thits tx:n:mG!t h: hC~LtHm.fJnk-0, th.to:n. now~ (t:f 

thx\ d.h§:T C(mnt~'rg in thliii B\ocbm ar~:i i:nennneatpL 'rhH ~'xart m(-:<.ming aw:l trwd:w.ni«m fi:lt incm· 
l:tiCrttingthi% tounhw is impkrmm.tuhmHk>.ptmde:nL 

{4) Numbt't <Jf tz::rdmfkln&lE\'-ll)m; f\.eoon:n:n.~mcl(>.0, Head tru}y,_ :-J2 bit eounter 
Th.b cnd.alns a wunt cf timtn; thnt tbt! carrierSense variable wa._;;: ru:<t $§.._'10t"Wd <l:t w<.w dnai\&-nted 
dttdng Hw tr;,n~mii'W.km d'H fhtml,\ without ;:olhshn (i\e~! 12-4-G\ This cnn:nter ia incrtomenb::d whttl 
the ca.r.derSens~.Failun' flag iH tnJ# at tl:w ond of trt.nwmiwdvn. 11-w urdate oc-cum in tJn~ LJ.!yerMtt· 
mtfl'ran:;;mitC-ou:nttm-l pte<tNhrre {52A2) 

(5) Numhe:t cf iiamea wriLh eXH)1J-&~veDehln'ai: Opt:iond, Read (~1Jy, 3-2 bit cmmVir, 
Thi!< c~mtnins ~~ e<lnmt d tranms t:hat wa:·*' ddm:-:r.od fm:· an oKe~~mJvo rwriod o/i time 'I1tis t:\Ylftlh"t nmy 
ooly he inctem&ded. <lfi<::t pet LLC tnmi\missiorL TI1.b tcn:mt0!' is itu;:n~tnl:ln:i;w;l wh>n thP <"-XC('!>@Def~r 
rtng L<> ML 1'he npdat:t:. ocr:u.rn in. the L:t\V'!t'Mf_ptlff'.ra.nmttit-Co\m.tert'! pttiC:f.>th.Jr~ W.2A3}, 

(1) Nu:mbu vfframcsfv~t-":tivedOK: Mrmcl.Htoqr, Rm~d unlv, $2 "bit wu.ntFr .. 
This cnntain.s a eo-unt o-f fre.mes that i-LfB gucres1>fuUy mrHiv0d (f'ewiveOK\ Th:b tbe," not indndti 
fntme~:~ n~odvod with fra.m<~-to-0'-,fong. FC-S, k~ngtb vr- ahgw:nent.:~r:ror0., or :l:ra.n:~t\8 Lmt due tn intermil 
MAU H~hlayer t:r-nn-_ Thi~ cuuatm· t&1 ~nct'-(-nHmt.ed when tlw R•tteiv{~Statm-; if.' n~purhod a<: x-.:~m:<:iveOK. 
The updah.o mx:n:rs h1 the Layerf&gr:ntlbct:->:iveCmmtrm; pr~-x~-idtttt (5 2A<U. 

(2) Numtwr of m:J:etaH.(~t\<dved:CIJC He-cnnn:n{~Hded, fu,Rd mly, 32 bit wunt~'t-
'fhit'! oonbint> a cuunt 0: 6->ta ~md padding- ot-id.rJ i:n fhtm~m tJmt are: EUCCi.'0SLJ1y r-6lwivecl., T.hh~ doGJ 
not i:rtdude Hdets in ttiiJYi0l'l K\-t±ived vrlth 1'ramH~h:1iP-long, FCS, bn.gth or alignment ('!fn\ru, or 
fratht%) lust d~H'. to int:i".c:md MAC Bubhy~w e.rn;.r_ Thb cmmvw b:; in<:rt'tn~ll\t{::d wbm trn: N),O!Ult !)f 01. 
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CSl\IA/CD 
ISO/.l.EC BBU2 3 : Wll::l 

A>.:JT/iEEE ,:;ui b~_t:::::.j> 1~~::; ;:c.idltlon 

reception is reported as a receivcOK status, The update occurs in the LaycrMgmtReceiveCounters 
pron,dure (5,;2-4.:{•, 

(:3) Number of multicnstPramesReceivedOK: Optional, Reed onl}~ )32 bit counter. 
This contains a count of frames that are successfully reo::~ived and are direeted to an active non· 
broadcast f>'TOUp address. This dues not include frames r<:'cdved with frame-too-long, FCS, length nr 
alignm0nt errors, or frames lost due to intern a] MAC sublayer error. This counter is incremented as 
indicated by the rcedvcOK s--tatus, and the volue in Uw deBtlnatlonFieJd. The update occurs in the 
La_yerMgrntReceiveCounters procedure (5.2.4.3), 

(4) Number ofhrow:kasfFramesRecdvedOK: Optional, EeBd only, :32 bit counl:er, 
This contains a c:ou.nt. of frames that are successfully received and are directed to the broadcast 
group address. This does not include frames received with framr:-too-Jnng, .FCS, length or alignment 
errors, or frames lost due to :internal MAC sublayer error. This counter is incremented as indicated 
by the receiveOK status, and the value in the destinationFicld. The update occu.rs in the LayerMg~ 
mtReceiveCounters procedure (!).2.4,:3}, 

5.2.2.1.4 MAC Receive Error Statistics Dt~sc:ript:im:w. This E'edion defines the IVLAC sublayer 
reception related error statistics. Note that a hierarchical order has be.:~n established such that when mul
tiple error stat.11ses can be associded with om: fram•\ only one status is returned to the LLC. ThiB hierar
chy in descending urder is as fi)Uows: 

fi'ameTooLong 
alignmentError 
fb.1meCheckEITor 
length Error 

The following eou.nt.ers are primarily incremented bnsed on the status returned to the LLC, and there~ 
fi:Jre the hierarchical order of the counters is del:ennined by the onlel' of the status, 

(}) Number of frames received with frameC}wckSequcnceErrnrs: Mandatory, Read only; 32 bit counter, 
This nmtains a count of frarnes that are an inteb,:rral number of octets in length and do not pass tlw 
FCS check. This counter is incremented when the ReceiveStdus is reported as frameCheckBrror. 
The update occurs :in the LayerMgmtR.eceiveCounters procedure (5,2.4.3}. 

(2} Num.ber offrames received with ali;:,FJarnentErrors: Mandatory, Read only, 32 hit counter. 
This contains a count of frames that are not an integral number of octets in length and do not pass 
the FCS dK'tk This counter is incremented \Vhen the ReceiveStatus is reported as alignrnentErmr. 
The update occurs in the Layer:tvigrntReceiveCounti•rs procedure !5.2.4.3 1. 

(3\ Number of frames lost due to intemalM.ACReo;.iveError Recommended, Eead only, 32 bit counter. 
This contains a count of frames that ·would otherv<iBe be received by the station, but could not be 
accept<:ld due to .an internal .MAC sublayer r<?ceive error. lfthis counter is inc:remontNl, then none of 
the other counters in this se<'tion are incremented. The exact meaning and mechanism for incre· 
menting this counter is implementation-dependent. 

(4) Number of frames received svlth inRangeiAmgthErnrrs: Optional, Read only, B2 bit count•)r. 
This contains a count off}';:unes with a length field v<>lue between the minimum unpadded LLC data 
size and the mli<'<imum allowed LLC data size, inclusive, that does not match the number of LLC 
data octets received. The counter ahw contains frames with a length f1eld value less than the mini
mum unpadded LLC data size, The update occurs in the LayerJ\IgmtReceiveCounters procedure 
(5.2.4.?). 

(5) Number nf frames wceived with outOffiangeLengthField: Optional, Read only, 32 bit counter. 
This contains a count of frames with a lenf,rth field value greater tbm the maximum allowed LLC 
data size. The update oecurs in the LayerMgmtEecdv<!Counters procedure (5,2,4,;:\ L 

(f.)) Nurn.ber nf frarnc:;. received 'Nith framcTouLongErrors: Optional, R<'ad ;:mly, :32 bit counter. 
This contains a enunt of frames that are received and exceed the maximum permitted frame size, 
This counter is incremented when the status of a frame reception i.s frameTooLong, The update 
occurs in the Layer.MgmtReceiveCounters pmcedure (5,2 4<:0. 

5.2.2.2 J:\.1AC Actions, This subsection ddlnes the actions nftered by the Ivi/\C sublayer to the LME 
dk•nL 

75 

RUCKUS Ex 1006-pg. 77

D-Link-1006
Page 77 (of 293)

3djc
Sticky Note
None set by 3djc

3djc
Sticky Note
MigrationNone set by 3djc

3djc
Sticky Note
Unmarked set by 3djc

V
Rectangle



1SO·dJ~C B8G2~·S :: ~H08 
.c\;":':JS.{f%Ef~E Std. HU}~.~L "199~~ Ed.~t~:.~l 

Tb~s1:o aebuw <mabk dH~ .L.\t.L d.knt b i.nftmmce HK beh.n.v·i<>J· d. the &L\.C suhbyer; ~ . .:., t--0 u:.:eu:lxo 
''aei:inm/ on tLn MAC; eubb.._vHr im· n%mA.gunent puqK<;C;;. M.tuty· sf U:w L)kw;ing <Wb:ms enahi.f.) or d~wJJl.'<? 
~one fund;ion; if Dither the <.Omd.;lc· or di.x'tbk acLk-n b. i.mpknnentGcl, tbe u:nn~Gp<ndi.Hg diu~bk or cnahk 
.adhn. n.tust. abc be, hhpkmt'nttod. . .tf thfo <m.ahk/d~mJ>lt~ r.u:t:iHl i<' u.J.~~pnrwd, tb~m ~b c·orn'Epimding N~&d 
ttdhm m m!!t ab.o he Ettp.p:ni:ed. 

In implementing nny oJ-tlw f.dhwittg ~u;hNl.fL r.H~epH.¢rHrnn.d tr:ih£miw;brw fhat m\) i.n p:wgr.t1Ss aw <:em· 
vh+.::d bt+rm the ilction take~ d'f;:•ct. 

Tlw· .:<Kudty mndde.r.atir~n:. r<oLlVd 0.1 tht~ fdbwing H<:hcrus should b<; prOfhYly Bddn)sw;d by th~ SM.AE. 
TT~~p i1:-t-tms in p~:rrPDfh~~b~i§ :i.n thf~ d(::Hct1ptio:n:>> t~r<:. tht~ Jlr(jf\:~duH::::A th~:~.t ~-~r\:: affc:ete·d. by tbogt1 aedon~·L 

(l) ~n.iti>Jil110MAC: Mmdatory 
CtU the frtit:idi:<.e pn:H;;t:ahrrt fiSTS;,. Thi.:i\ ac.thn do¥."l :rc:mlt.: hj the:• bfhtlizabm d the PIS. 

C:.(l enEh\.eP:ront1EtHGUG.R.EU':lVC lk;rt)Jn:tt!tnded 
Cmu;f~ trw Lay~·r"hfgmtfh,eovnizeAdclrHeG i\metimt to aeeopt. fr.mrH'G :r&'f.PTd.h~"" cf thvit dcr;hnntio-n 
add.n~Hf> (La.ym'l/tgmt.fu\<f:\JfVdt.eAdd.n<t;~ fun c:tiun \ 
Fntrm:i\1 v.ritbuut &n-:rnri" rct::tiv;xl sol.dy h<Af\.U&; thie adilln is :-v:t nN f:fnmted. "-" fra:rn<~-" r·,,•<:>.t>ived m:r • 
. r(\.:tl.y; i:'nvrv:s n<:dVc)d in this rnul.s thnt do ev11L:1.h1 orrori" ;tpdati; tho ,q;pnpriA;:<. c:'mt c;mn.ten;. 

<t} d.i s11.b k.PnmdsetHH.~.sR,eedvf": lL·J<:'(im.m ended 
(;au~e the hL.ti.C~ ~nd:dayf.z- t.(3 r<~t.~~r:n to th{; xF:::tDiHi np-t~T')J;i(~n. nf cK~rry:hq; n~1t ~idd~<~~~~ r·ex.::z.~wn:i.ti~Hi -~:rr~~~ 

t::Nh'T()G fn.t 1-<1<\.ti'}E., bn>adUt,!iL Hnd mdtkzit g:mnp itd(lnt>.\\1>" O ... fC't:rMp;mt!.i:.es.cqplize..i\d\h·b\\8 fu.tli.':v

tiun), 
{-1)- :r<!-a.d.T-'com ist.nousStatuG:· hHuimtmmd~d . 

.tkhwn truo if wnmi~<::c.wuA IWlrL; mwhled,, md fb.l&e nthetwim.~ (f.nycrMgrntRecw_u<:teAddrc~n h:m.;::. 
th)n}. 

Add th( snpplind rrmH.icad. JT(Ufl B.ddrn&' to !:be mkrt)S3 recngEiL;:m iHkx {R~'o:.;gnLn··dA.\.ld:m8.& func·· 
hnn) 

(G) dr~ktrf}roupAddnfm: lk1ei~tnnl.tl"ldi·\il 

(10)· 

fl.:D 

(113) 

(1·1.) 

Ddd:<~ th<~ supp.l:k~d rrmkie&;t gmup ad&HOGO. fwm i.hP addn+£ n'cognitiwt fdter (R.:H~;gniz!~Addno[N 
hJ:ntbun).. 
.r*~Hd.J\illttic~t~Jt:.i~ddr-t::% I.~i~t.:. }{.():::>C;'rtu::n .. (11.dc(i 
Retum Hw cur·ren.t. rntdtiwd: s+.ln:~.w E~t 
(!t>J>h ! . .:~1\b.cSu.b !.Hj'<!:r: Gpiimw.l 
C>u.i.+:>. ttH MAC eiJb!.i.iJ"'\f to n1tertb~ rw:r-mx;J nprorHimw.I.'ild:r·) at (d]fj_ Th<e PLS b re;K;t bv thL> 0[}.(!1·, 

ab:m (W~G 7.8,2,2,1]_ Th:l;; li« <:~<:x/xnpli&hsd by sd;t:iny r.cceiw<Cnahlcd. a.n.d t1·;1 .. ~i·smifE:nabh;;1 to tt'ti~'
diGs.b h1Mw:AiuNa:w.r; Opt.h.nu;J 
f>:ude dw MAC stl.b!H.yfn tn ead. aE t:nm~mit and n~cdvP nperBb:m.s, lel\v~q~ it in H >iis<lhh:.d sLlk. 
Thi..: iG H:tC1ltnpH:thcd b_y c'iktti.ng tt>v:ivci:n<)Hcd 1{JHi trnnsnTf{Fm:t.HPd k'? Lhc. 
rimd.MAC.bnablt:.St.atw~: Opti.omd 
.Rdtn'n t:rtn\~ if J.\ifAC\ FuhL.;.ye:r L" cn.abiu.L Hnd bke ifdLtblwL Thi<i iG ~&000mpliihut by d"H:;dd.Eg thi, 
''ali.i.C(i. (J.f the n:-;~::z;ivcKrmbkd and ·::nmBmitEnahled vfi.rb.hks. 
ml.ahb1rtmmn.i.L C.lpt.bnd 
Em1.blc .1\L\C GubLiyP:r :i:mrw:o kon.smifJd.on (Tnxn&mit.Ftf<ne fund.bn\ This b\ ac,-;x;£nplhhcd h.v &d.·· 
ting ttMl.:'iWtt .. f.\\wbhd tn tn:.w .. 
d.kahleTh:m fJm.lt: {)pd.rnal 
bh.ibi.t th<·) t:ra..nsmhGi(m d th:rth~w fm.ttwE by tlw A-tAr: Gubh:wer Cfhmmnit.Ft'+n:w fL nctin:n J. ThiB ;..,, 
seemnJAiithed by wo.tting t:r.un8mitEnA"bhA tu fi.l~~> 
;·crdT'r-ansm.ii:E,nab\,~StnbJs: {)pt:bnnJ 
fh;-LH'lL t;ru~" if t:ran8misz;kH1 h~ ';m.11.bk\\i and. f.a"k~'l ntJg~-r..,dso, Tb~ is 0..«.:-umplhhcd by dtLt.king the 
vA.:h{<' of tho kran .. <nn~i:En<lhkd va:dHHe. 
en &hld\-Tti h:ir\\.i>t F£-Ju'iVt·): Opti<mHJ 
~~.atu:; tl;•~ 1\~.A(;_s~lhla,yv· ~,; >;>tu:r~ to tho ncn1u.l opct'Mirl.t1 of multic.\xt fmme. reH)f:Jion. 
n ;.;ub;di.,n.::Jnc~~.-.s:tl«..:~-n •;.-e: Uptv.m<H 
Inhibit th'' n:C<:~ptinrl uffu:rthor muJtic~At frHmcs by dw t&AC svhhy'''"·· 

16 

RUCKUS Ex 1006-pg. 78

D-Link-1006
Page 78 (of 293)

3djc
Sticky Note
None set by 3djc

3djc
Sticky Note
MigrationNone set by 3djc

3djc
Sticky Note
Unmarked set by 3djc

V
Rectangle



-~ ;.v~' 1 -'' ,..._~ ~T.-.. • '• ' '""' <> ~ •• ,....._,...,_ ,.~ •• • • 
• ,. '" '-• ,, • j __ ,~_,J.."-< • .' (-(~ (':<.! .-!, , ~) 1 ":!":c)-.J .G-U H . .:.l.>i I. 

\ 16j readMulbcast.ReccivcStl.ltus: ()pti.ona1 
HctlJrH true if multicast n'ccive is cnahk"J, m:d ralse dherwi>w 

<_17) modifyl\1A.CA.ddress: Optirmnl 
Change the >lAC stati;m addtt'iJS to the on!:~ ,supp!Jcd tHt~•x>gniz;;,Addn:ss function). Note that the 
suppliwl station address shaH not have the gToup bit set and shall not be the null address, 

(18' read?dACi\ddress: Optional 
Read the nn:rent: MAC station address. 

i Hll exccuteSelftest: Optional 
Execute a self test and report the n.Jsults (succob or failmu). The nu.::chanism ~;;mployFd to carry out 
the sdftest is not defined in this standard. 

5,2.3 Physical Layer Management }"acUities, This sect inn of the st:,mdanl <10>finr,." the Layer I'd annge
nwnt facilities for the Physic;:il La;nr. 

5,2.3.1 Physical Statistics. TlK ;:;tuti~;tics defined in this s0ction arc implcmcntul hy means of 
counters. 

In the following definition, the term ''H<:ad only'' specifies thztt the object cannot be written hy the di(:nt 
ofthe LIVlE, 

Note that the carri.u-SenscFai!ed st<ltistic is a stDtistic relating to rhe physical layer, hut is listed and 
l.nnintained in 1hr: M.A.C sublayer for cas.: of implementation. 

5.2,3.Ll Physical Statistics Descriptions 

i 1' Number of SQET<.est.Errors: Re,~omnwnded. RemJ i)nly, ;;;l' bit <:ounter. 
This contaill:> a uJunt of times that the SQE_'l'.EST __ fi:RRO.R was receiv<c>cL 'I'lw SQE __ _TEST~EEEOR 
J.s :"din accordance with the ruks :liJr verification of the SQE detection mechanism in the PLS Car-
rier Sense Function :see 7 .2A .fii. 

tLtA Lay;.~t' Manag(~numt 1\'Iodd. The rrl!!nwing rnodel provides the descriptions for Lay~:r 1\LJ.n:'l.gP-
nwnt Ltcilities. 

5,2,4.1 Common Constants and Types. ThP folbwing are thG conmwn constants and types required 
fm· th"' Lay;~r Jvlan<Jgement. procedures-

con st. 
rnaxFran·,;,Sizn "' ... :. {in octets, imp1mnentatimH1epnudcnt, s;::e 1.4} 
maxDeferTinw "" .. : t2 > unaxFrameSize > in hits, errm timer limir f()r maxDeft'rTim;:,; 
maxLarg''"" 42949G7295: hmnirnurn value ---- l) ufvvraparound ;c;.z bit counted 
rnax\~<1 ""L\:XXXX&xx, {maximum vzdc.w t264 - l) ofwraparotmd 1)4 lHt counteri 
•)rwBitTime"" 1; (the ;:wriod it takes to tr:msrnii one bitl 

t,:;pc 
CounterLargP"" O .. maxLarge---See footxwt.e.; 

5.2.4,2 Transmit Variables and Procedures, The foilmving items an: specific t/J fl'anw transmis
,c;ion: 

excessDefer· Boolean; {set in process DeferTesti 
cnrrierSenseFr1ilure: Rookan; {:o;et in procL'>S CarrierScnse'fe,;t) 
transmitEnabkd: Boolean; {set MAC action) 
lateCollisionEnor: Boolean; (set in Section 4 procedure \VatchF'orCollisioni 
deferred: Boolean; (set in Section 4 function TransmitLinkM.gmtl 
earrierSense'TestDorw: I5oukan; f;;ut in prnn.•:o<s C:u-rit:rSt•nseTesti 

sp•'~i:~C.'lL(lD ~~~ :lGt ~;t psrt. of tbi:;~ 1S(;,TCC standJrd. H0sotuHon \"?f' 3L vs b.-~ H.t ~:otn~t(:t t;iz.e ~;,:··ill h:~ ark!rP~;~cd 
u:q<lln;,d to ~:k·v•JGp this sr;.:.;tintt inT.(i a ~~p~~titlc:;.ticn snfflcient. for lSO/lEC Jnv.=~nJ~Wr3b1tity n~qu\w:TrH~n.t:~. 
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d~;fj;rn\d'f'!A~ltm.i<iEtnnJ: (;,j\:Uli:<:'~tlAU""!F~:; 

hiultii'RBtFtam0ili'rnnwrnit!Adf}.E !nptiund) 
twnHdnw<.:Prnmer;Ttnnsm.iJ:htd()h: (\)UJtk·:d:.d:rg\:1;• fqAinruif) 
f.Jt:f..it.(~ tr:·a.:j:sn:~:.it ~::::r:TlJ:tr r~::n~.ntN·r .. ~*-~ 
li:i\#{':o!Hdrm ·· f}tn;:n:i.;s·d.&l''£b:. 

U!id/e Nti Cth:"·icr:E\.si:ti.i<d\:;;;tl'.J~nH dh ntHJH/Iff: 
if.tt&nnmit8ucce<:Cditi.J then 
h<wrin 

fdt~~ as· try 1. =0~lJi.t~~~1At.1 
+lM! {t\t/lY!iJJtt. ;; 2', dd;•;y~'<l ~:d.Usfumt !• 

fnd.,li.tj?,YGnun{hX(IhultipliiGdhHinnPtHiil.H&i 
t.;;qf.,,•ng~~f.><u.n.fkr(c,.J-llfdi:~~llVr>nn:tndl<tLbm:i.ptt; ll\ 

(d.dAy by uAUdim! 
i tt<All8E):if8l.1.¢¢H0cl.ingi 

T'tkl i)d'i:o/fu:4• j)hhTflS 11ds th.e <•'>Kb;\H;;:;Jhitl< HNj( irk ttAnm:niwakm attMnlpt lLE btN; d/•h:;:tt•hJ f>r n podnd 
d. tiH1i:'' i::h.h.n ihalll)dbrTin:H1. 
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process DekrTest; 
ua.r defer Bi tTimer: (L m axDeferT! rne, 

begin 
cycle 
b<:~gin 

deierCount := 0; 
while tkame\Vaiting and not exce:::sDefBr do 

Wait{on~.~BitTime}; {see 'L3 3) 
i( deferBitT'lmer'"" mnxDefcrTime then 

excessDd~~r :"" tnw 
dse 

defuBitTinwr :"" dderBitTimer + 1; 
end; {while} 
while transmitting do nothing; 

end; kyde} 
end; (DeferTestl 

The CarrierSem;eTi:>st proress sets t.h.e carrierSpenseFaHure Bag if carrier s<:nstc disappears 'Nhile trans~ 
rnitting o:r if it never appears durillg an entire transmissi{m. 

proce.'w r::::arrierSenseTest; 
var 

carrierSeen: Bouknn; (Running indicator o( whether or not earrierSense has been tTue at any 
time during the current trnnsrnission} 

collisionSeen: Boole<:1.n: !Running indicator of whether or not the colHsionDetcet asserted any 
time during t.he entire tramnnimdonj 

he gin 
{main bopl 

1ehile not tmnsmitting d.'o nothing; !walt for start uftransmisskm} 
carrierSerweFa!lure :::::false, 
carrierSeen :"' false; 
<:nllisbnSeen ::::::falsi< 
c;wr!erSenseTestDonc :"" false; 
1.uluie transmitting do 
begin (inner bop} 

1/ eanierSense then 
carrierSeen :"' tru.e; 

else 
il carderSeen then (carrierSHnse disappeared b;:;f\)re end of transmission} 

canierS,cmseFailure :::::true; 
i{ collision Detect then 

eollisionSeou :"" true; 
enA; (irmer loop) 
i.f not earrierSeen then 

earrierSmweFa!lure ;"" tnw ]carder !Wnse never appeared) 
else 

if eollisionSeen then 
canierSenseFailure :"" fidse; 

carrierSensf"'Ihst.Dww :"" true; 
end; {main lonpl 

! Carrie:rSensPTtmU 

fL2.4.:J Receive Variables and Procedures. The following .items arc speeifk to frame reception: 

uar 
rocdvt<Enabled: Boolean; {set by l\lt\C action! 
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in H>np: L,bn{l:d:: Errt>r:t: \.)mnt>n"L;+J'Lii< V+d;:;n'di 
;lrH/JfHAng_nL,cug:thFL:dd·: t:'i:nnntid>i .. a.:qp\. U:~;::::Ji:h;nnl1 

fi·a:n:~. f/lbM t.:f~ n.g-1~1 ~~~~errs.~ {)Ju~-rber LH.fff(~~ fn p-ti (HHd.l 

:'ll\thb.g; 
nnd (rnnd¥d)h;B.hk:d) 

!fhtH\<:~'TbnLnng:i 
1\:;rn;<::;Ch;tck:Frt<<::i.r·: 

fl\n~.gthifr:r~~J 
i:d~.~ltu~) 

:: . ·. . ,· ... , 
.f]::~u: . ..::l ::JUt:~ef .. :::{ ~~:·t:::.;::.*i~x-::t~:.:>~:>:~ ::::·::t· 

J_.r· {i#Lb ::·6.<c: :n :+J fb,r~ t.::tfXtth~:.~K 

ih>h(ti.h Hdd vnl :}1': i1 iP'tuh::r fhnn Hw Ihtk»ixhi.irn ;:Ikn.;,,ed LLCL>iL;.S,JJ;d· t:hMN 

RUCKUS Ex 1006-pg. 82

D-Link-1006
Page 82 (of 293)

3djc
Sticky Note
None set by 3djc

3djc
Sticky Note
MigrationNone set by 3djc

3djc
Sticky Note
Unmarked set by 3djc

V
Rectangle



end; {LayerMgmtHeceiwCountersl 

ISO!fEC 880:2<~ lfJ93 
,\~::--:;I/~EEE :~;::! ~~)::.2, .100~~ E\:~:~:~:.~.: 

Function LayerMgmtRecognizeAddress checks if reception of certain addressl ng types has been enabled 
Note that in Pascal, assignment to a function causes the fi.mcti.on to return immediately 

{unction Layerl\JgmtHecognizellddress(address: Addre:ssValmJl: Boolean; 
oegrn. 

if {promiscuous receive enabled! then 
Layerl\IgmtHecngnizeAddress :'·" true; 

i.f uddress "' ... {MAC station address1 then 
LayerMgmtReeognizeAddress :·.-·.-true; 

if address '"' . . !broadcast address) then 
LayerMgmtHecognizeAddress := true: 

if address::: .. {nne ofthe addresses on the multicast list and multieast receptwn :is enabled) then 
.LayerMgmtRecognizeAddress :=true; 

LayerMgmtReeog:nizoAddress :=false; 
end; l Layer.MgmtRecognizeAddress} 

fL2.4.4 Common Procedures. Procedure LayerMgmtinitialize initializes all the variables and con· 
stants required to impl..:;ment Layer Manag..:;menL 

procedure LayerMgn1tlnitialize; 
begin 

{initialize i1ags for erwbling/disahling transmission and reception) 
receiveEnahled :"" true; 
transmitEnabled ."'-true; 

{initialize transmit flag>< h1r Def<:•/l'e«t '111d C?~rrierSenseTest} 
dderred :"" false, 
1atc,CollisionError :"'false; 
oxcessDefBr :"" false: 
carrierSens0Failure :=false; 
carrierSenseTestDone :::::: false; 

iinitialize all Ivii\.C sublayer management counters to zero) 

end; {Layer[v1gmtlnitializel 

Procedure IncLargeCounter increments a :32 hit '.vraparound counter. 
procedure IncLa:rgeCnun.ter (var counter: CounterLarge): 
begin 

{increment the ;:52 bit counter) 
end: {IncLargeCuunted 

Procedure SurnLarge adds a value to a :32 bit wraparound counter. 
procedure SumLarge ( 

uar counter: Counter Large; 
var offset: J nteger); 

begin 
!add offset to the ;32 bit counter) 

;:_-nd; {SumLarge) 
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6, PI,S Se:t··dce Specifications 

lS<)/lEC 8802-:3: 199:3 
.A~-v~SJJ1EEE Std BC2_~·~, :~!93 Edit.i~·.:n 

6.1 Scope and Field of Applkation. This section specifies the services provided by the Physical 
Signaling (PLS) sublayer to the MAC sublayer f()r the CSJ\i.AJCD section of the Local Area Net\vork 
Standard, Fig 6-1. The servkes are described in an abstract way and do not imply any particular 
implementation. 

OSl 
REFERENCE MODEL 

LAYERS 

LAN 
CSMAJCO 
LAYERS 

APPLICATION HIGHER LAYERS 

PRESENTATION I 
Ll.C 

LOGICAL UNK CONTROL 
I 

SESSION I 

I 

TRANSPORT 
I 

I 
I 

f 

NETWORK I 

I 
I 

I 
I 

DATAUNK I 
v 

PHYSICAL 

AUI ATTACHMENT UNIT INTERFACE 
MAU "' MEDIUM ATTACHMENT UNIT 
MDI MEDiUM DEPENDENT INTERFACE 
PMA PHYSICAL MEDIUFv1 ATTACHMENT 

Fig 6-1 

DTE DTE 
{AUino! 
exposed) 

Service Specification Relationship to the IEEE 802.3 CSI\'L..VCD LAN Model 

6.2 Overvie'\v of the Service 

6.2.1 General Description of Services Provided by the Layer. The services provided by the PLS 
sublayer allow the lucal IvL\C sublayer entity to exchange data bits (PLS data_units) with peer MAC sub
layer entities. 

6.2.21\Iodel Used for the Service Specification. The model used in this service specification is identi
cal to that used in L2.2.1. 

H.2.S Overview of Intenu:tio:ns. The primitives associated with the MAC sublayer to PLS suhlayer 
interface fall in to two basic categories: 

0) Sen-"ke primitives that support MAC peer-to-peer interactions 
(2) Service primitives that have local significance and support sublayer-to-sublayer interactions 

The following primitives are grouped into these two categories: 

(1) Peer-to-Peer 
PLS~DATAreqtwst 

PLS_DATA.imlication 
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18/}d.BC 8-BUZ··;;_~: ·1:W-t~ 
/~ .. NSUf~;.F;.E SW 8U~~:3~ lg~j .Ed~t~~B:~ 

;;_2) .S.u.b~ay·er,·t{~ .... S.nh"J,£_:yer 
PLS .. CAE.HJ.KB....indicdi;m 
PL ... S .. .SIG·N AL.in&iv.;tinn 

'be .l:'L •. Y DATA ;n:<nut:ws ~<uppoti tlw t.ra.mder of dntg fr•>m <), :oingb MAC ;mhlay~~r entity to ell <tttHT 

pc0r MAC tt~hb.y'i':r ent.iL'i't: umi.a:Lmvl within the "l<mw in~a"t ~:wea netwnd.t dd}nH~ by L~H bm-mkaf't 
mwihm. 

Th\<'\ PLS ... C.i\.RRfER and thw PLB ... SfC;'NAL p6mitiw~s pmvid.<e· irif'm--wAtinn r:<·;~dw:!. by tl~<-; lnwJ MAC >HJh·· 
lHyet m~tity h) j){\&wm the :medh. ~),t((~6)£. ftitt('i;i,i)n<\ 

fL2A ltami.e s~~n;ric*3B and Opt.hmffi, AH of Ht{• tmrvin; pri mki 'lf!!O <1<..'-ilCrtbed i:n. th.Lo: f'ecttnn un~ UHi&id.ered 
mmdrwn:y. 

fL~~LLLi F\.11:netiou. Thif. p:+mit.ivo defines Hw t:rnn.d(fr. nf d.u{~a {n;m trH; MAC sub'!;.;yar to U:k 1ncill 
FLS uA:ity: 

6AU.L2 fkmumb.ea vf tho &wvh:.-e Fdmitive, Th<;:o primldw; sbdl prnvd&l Uw fodmdng 
pn:<Hn'2t~~nr· 

'fl:K OtJTFUT UNf.f pnnm~dix c~m b~ke (in orw d three vah1cs; ONG, l'f<]lO, w.· T.h\T'A ... CG.t:H!LETE 
n.n.d n:opn!-;.;ed; H sb:"lffk d.a.t"> hit_ Th~~ f.MTA .... CO!SPL1\TE valQ1) l'i~gnifi.ws thnt. tJw M,;:dh A<::tli;J;&~ (>nJt:hil ~;nb" 
Jn.yer hw nn mor~:> da.ta to output, 

fULL! .. :l \Vheu Ckwt~·t:'at~rl, Thbi rn."i:niLn; iz go·w:rnted by thk .!Vi.AC snbh.jt~:r to n·>q\wst thE tx;:ms-
;ni>mbn oi a d.n.g.k dab:~. bk \H"\ ttw phy0i.ud ttl.(odium or h r.Jq> tnw;;;miGsiwL 

fUU .• lA Effect of f(.e.cdpL Tho :r-r:x:<::'ipt ;;{ thi& p:rinJtive w:Dl fatlB(o the PIS tni.:ity b •~nwde and 
inmr.<mit dt.b.H a ;;.~:ngk da.hL b·it tw h~ n~>:t'H' tra:nsmit>sinn .. 

fJ.}Ll,iLl B'undio:n. Thb pri.HitbM d.dirm:o, HH~ tnmsfur. of dab frum dw Fl......S ~\il:J;.;ym: ·v~ the !\•lAC 
;m bl t(f!Jr .. 

6J.LL2.S \\'hen G¢n¢wat<ed. The PLE!.J1A'f':/i,..i.m::Lcat~\ b w~mm-tt;.y} to <·til MA.C t\\lhbyRr ~mtd~m in 
Lh!$ netw·wrk ••ff?:r n PLS..TL\J.'Axequu!!t if' issttcd. 

t'ULlSt4 .F:fh:>;d of EeecipL Tlw tcffed; of :recdpt (~f !hie pdt~ti.t.h'\~ by Uv;; MAC snhb.ynr i;;; 
<HH;p(;qf\(d. 
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I20/rEC SSO:l :i : 1 YY:! 
AESVU:TE: Std !:!0:?.3. 19~-\o gdii:(:n 

6,3.2 Sublayer-to-Sublayer Service Primitives 

it3.2,1 PLS .. CAlUtiER.in.dicate 

6,3.2.1.1 Function. This primitive transfer;:; the status oft:he activity on tho physical medium from 
the PLS subhyer to the !vi.AC sublayer. 

PLS_CARRTERindicate (CARRIER.STi\:TUS) 

The CARRIER.. STATUS par;:tmeter can take one of two values: CARRIER ... ON or CAIUUEH_OJ<'F The 
CAR.RJ.ER.. .. ON value mdicati's that the DTE Physical Layer had reedvcd an input message or a 
Bigna)j;uality error rrK:ssage from tlw Iv1AU. The CARRIER.JJFF value indicates that the DTE Physical 
Layer had received an inpul_ldle message and is not receiving an SQE mgnal_quality_error message from 
the l'vL\Li. 

fU1.2.L3 Vfhen Genet·ated. The PLS_CAEEIERindicate service primitive is generated s;vhencver 
CARRIER_STATUS makes a transition from CAJU\lER .. ON to CARRIEH_OPF or viee versa. 

G.3.2.L4 Efft•et of ReceipL The d'ft>ct of receipt of this prinritive by the MAC sublayer is 
unspeeified. 

f3.3.:2.2.1.l?uudion. This primitive transfers th~:.' status of the Physieal Layer signal quality ftom the 
PLS sublayer to the MAC suhlayer. 

f3.3.it2.2 Semantics Hf the Sm:vic(; Primitiv~t. Tb; semantic::-; of the serviee primitive are as 
follmvs: 

PLSSIGNAL.indicate (SIGNAL_ST':ATUS) 

The SIGNA • .L ___ S'fNI'US parameter can take one of hvo values: SIGNAL ERROR or NO ... SlGNAL ... EH-
ROR. The SIGNAL_ERROR value indicates to the MAC sublayer that the PLS has received a signal ... qual
ity_enor message from the MALT. The NO_SIG::\AI.d'~RHOR value mdie:ateo; that the f'LS has ceased to 
receive signaLquality_error messages from the MALL 

{).:1.2.2)1 Wben Geni>rnted. The PLS.SlGNi\L indicatt' service prirnitivt' is generated whenever 
SIGNAL. S1ATUS makes a transition froni S1GNAL~ERHOR to NO_SIGNAL_ERROR or vice vt:rsa. 

f.\.3.2.2.4 Bffed of Receipt, 'J'he effiJ~t of receipt of this primitive by the MAC suhlayer is 
unspecified. 

85 
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180/lEC 8802-~l, 1993 
ANSI!lEEE Stcl 802 3, 19!XJ l::\U,ion 

7. Phys.ical Signaling (PLS) and Attachment Unit Interface (AUD Specifications 

7.1 Scope. This section definos the log-ical, electrical, and mechanical dmracteristics flw the PLS and AUI 
between Data Terminal Equip:ment and Medh:u11 Attachment Units used in CSl\-11\/CD local area net:wfwks. 
The relationship of this specification to the entire ISO [IEEE] Local Area Network standards is shown in 
Fig 7-L The purpose of this interface is to provide an intercmmection that is simple and inexpensive and 
that permits the development of simple and inexpensive lvLACs. 

081 
REFERENCE fv100El 

LAYERS 

LAN 
CSMA/CD 
LAYERS 

APPLICATION 

PRESENTATION 

SESSION 

TRANSPORT 

NETWORK 

DATA LINK 

PHYSICAL 

It 

I 

I 

I 

j 

I 

I 
I 

I 
I 

I I 

I 

I 

I 

HIGHER LAYERS 

AUl ATTACHMENT UNIT iNTERFACE 
MAU "' MEDIUM ATTACHMENT UNiT 
MDI ~ MEDIUM DEPENDENT INTERFACE 
PMA PHYSICAL MEDIUM ATTACHMENT 

.Fig 7·1 

DTE 
~ALH not 
expcmed) 

Physi<~.ai I.ay(ll" PaditiQning, Rel.atim:1shJp to the ISO Open Systems Intertwn:nection 
(OSI) Reference Model 

This interface has the following characteristics: 

! l) Capable of supporting one or 1nore of the specified data rates 
(2) Capable of driving up to 50 m ( 16·1 ft) of cable 
(3) Permits the DTE to test the AUI, AUI cable, MAU, and the medium itself· 
(4) Supports M.AUs for baseband coax, broadband coa.'i:, and baseband fiber 

7.1.1 Definitions 

Attachment lJnit Intt.Tfaee (AU Interface) (AUI), In a local area network, the interface behveen the 
medium attachment unit and the data terminal equipment within a data station, 

NOTE: The Al.] eaiTi.e~ em:nded cnntrol and dahl signals between the DTE'' PLS sublnyn and t.be MAO'~ PMAsublayer and provides 
tor dupkx di!ta t:rans.m.isskm. 

BR. The rate of data throughput (bit rate) nn the medium in hits per second. 

bit time. The duration of one bit symbol (1/BR), 
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LSfJr1.trC fH~O~~--~~ : H~;Y~ 
A.NSU~:Eeg Std ~~H),;:~~- lf~HJ I~}Jit1~H:1= 

d:rett:it. 'I.'!w phy«jci11 rMdfn:m on whkh «ignid.:\1 Me thttkd. 2t'>'OfW t.h.e AUl T1w dd;u ruid GG'f',Lrd cirndts 
('f;j).flht of .an A dtt~dt llnd an 6rcuh fctm.i.ng il ba.l.a:n.t>td t:n:tm>mi~w:ion ,:ysf;s.'xn (>{.~ tbHt the signal u:wri;d tm 
tb·~ H d:rnd. is tJw invtnk <£the dsnd at.rried en tbi A c}ro;il: 

Ch::~<tJ,wd flata Otno \ClH}. A hfan~~heEter. enem:k:d datil. ''1.: A CLH iii m>.(nd0cl. nz a LO kn: the trnst haH crf. 
th·ll:dt.·Nil.1. e.m.d H HJ br. tlw Si(~t:ond hsU of the !:tih:k.'F. 

Glodth-d L1uht Z-0ro (CDH:L A &Llnd:~d>Gw etwodcd do.ts "fL'' A CDC h Glt:uded &'+ 2: i:H Nw tLr,; fitBt 'haW of 
tb~ h\ t<·:-t:J I o n.d i'! LO f<w tb:;. st~t:!<m.cllw.lf d: th .. ~ bi ( .. .('>:~ lL 

t>:mtrol Slg:;:wJ flr.w {CS:U, An encoded C(ml.;r.td sig-m:d ur.H~d. ~)n. the C(;nt.rol. tn o.n.d Contrd OtJ.t d:n::nh:a. A 
CB1. is (ntXHid as a t>ignalwt hHifthe hit rate (HH:/'21. 

C::mtrol Higt1w.l Ze:ro (CfM}}, An cnuded. tfillt:r.ol r.igr.wJ t.:wed on th<..1 C;.r;trol h. nrd. C<rn.h:nl Oat cireu.ilG A 
CBD i8 ewcd.1d as <l dg:naJ r& the !:.cit mk! (BEJ. 

idle UDL), Asignd umd:it:bn where Mt t:nuwlbnn Ol~t:t;tfl nn the tn:uwmim~ion Ene tB ~l%A h; (.bfbc tlw end 
nf "'ham~~ and 1\~:i!t<:";->i to: "dat after tl:w m!d LO lolH tnHt.<tiho:n. on. the AUl <::in:u!b, An. l.DL dw~\Yii b;gin,; 
with n lH <>ignd Lw<>.L .A drivu JG mquimd h~ G•ani thP IDL dgwd Fir at Iu.Ht '2 bit Lime."' and a N'.eeiw'.:r. b 
tr.;quitH1 to detect IDL w:ith:i:n l,G hit t:i.r.nt<-1. &>c 7,;) for ;~dditinn>.tl details. 

(!) .f;}lC.h direetin.n d~ d.&ta t:r;;\&l.tilh~r i8 ger'<+:Hd. w:U:h lM'U (making!:!. t~~bl d f.mt) bahn.end. tifnd.tfi: ~f.Jntd' 
EUJd «=(>J·nt"rnl~~ 

en The Dntn md (\mt:rd d.rnt.Af'l are i.wkpende:nt.ly sdf·tkecked, fh•ttoby, dh:r.tkH1t:ing the n.c&d fvt :'l8jj· 

an1N~ timing orn:;itz, 'fhtz is Ij{;!;(>mpl\>;h~d >vi.th ~m.t'i>d\ng nf~tll.<guil.f.L 11;>.~ C>cltwl d:r.u.d sipw.Ung 
rd<t i8 n.Mnimdi'y (but wA: vf m~x:>s><ity <.JiN.r.:'i:~y} l.'+tHl t.n the Dds drcdt dg;v:tiiny rate. 

en The .Dotw 6 rGnitt ;'i.K; used mdy nw data tnumh.lt. No (\int!\l! s'lignahr a~.Witiated with th£> lnt;.;:,:rf>tit'.f. 
a:r.~~ p~uM:wd nn th.1'l.'l0 dredt.s. ldtB'\Iit.is<e:,. dte. (~nniyn) drr:uita am u.tu·d nnly i0r mnt:n\1 mcssm.ge t:mlHl· 
f(;;r. No dab dg;nn.\.g a>;r.>J·clabd wiL~ the bko:rhH~P am pHr.!&d 1m t}y~.,~~ ci.rcuitE. 

7.J.,.J:AppheRtl.01l. Th.lB ~t:nmbrd. appl:bt' U::l· the in:t.crfml<! '!.:W~~d to inh:•n:nnncrt: Data 'J'ennbAl. bqn.ipmu.:ut 
UYI'E} h; <~ l\&AU thHt is rwt i.td\!gl·tAt\1 <:~s ~~ pb,vsiccll put <..{the D'I'K Thb intu·Lk!" i~; mwd b 

(L Pmvi;h tlw f.Yfr<: w'Hh mcd.J.a indqx~n6;n(:c ffA.· b.i>Behcmd eoax, hr.m:td.kmd ((hR,. ~md baseband f:!.tw:r 
ttwdi"l U) tbd: id.entiu:d. P.LS, hl./\.C and LLC may h~; UM!d ,,..;th ?.H\Y (~f th<oJHo .n>.Nfia. 

C;U F:rcvidb for thx~ stprm:.<bin1 by cabk: nfnp to 50 m (HM ftj the flTE nnd. the MAU. 

'.LL& Mod&lS ot tJperadim, The .AUf ou1 opu~,,~te i.n. tW(~ d!Hetent mQdes. All i.n.0rrbv:..., 6haH Bttppo:rt th.r,; 
:rw·:rtnHl mcih, The monitor nwde hr opLon.aL 
\Vh~n U:w i:nhrii.w~' h hdng optwa>d .b. t.hfi twrrruJ moS(o, tho AUI is bgicaHy cmnwct&:J t;) n~(t .MnL 'I'he 

UTE is required tu f\!Eow Hw m.<:d1H (~((~,,~s id.pwithms, whid~. pr.wddn H iiingh> <tU::>:!Sf!l p:ror::·cdu.re tompatiblt 
with rtll h!;al a:re-a network medi.H, t.u sntd du.bt nver dt;; AU.L Trw MAU Hlwayt &nndr. har::k to t.he DTE 
wlu.tever dut:a the MAU H:>('>:·)r71;£ on t.h.io MTJL 

When the hhirh1n1 ;,; in the npt.kma.l mwdbt mndf', th~;· MAt.h trr.1.m~mitkrr iii! 1i}gic:dly iM;b.hJd fmm t..fw 
m.nhu.m, 'f.h.t~ M.A'U, L1 this Jn(xlo, t\m ;:worm m> rm obmwvVl' G r, the mcdh.:m:L Bnth the 1 n;m t fmv .. :bun <md the 
mign<:tl qu~tlity error fund;ion arH qxm~thn.;'!.] (~J/J the M.AlJ staW di.:lgnuns !ht q;o;:die ;ietnit!l!}. 

7SJ1 Albett1;kto of 'Frt..rtcthML The dhtdlon IJf h:mctions in the AUl i,: fme.h. that the ma}nrii:y of thi"
ftmdi<AtHLt:y:requir~:d byth~ .lnte:rfat:e can oo pnwlded by the DTE, h:m>lng tlw MAU as dtnple a;:; piedUe, 
Thh! (Li'\rision (lf h.:md:inn.s i!l! based apm1 tlk) ·reYx;gnkbn nf the fset. tk.\t ;;in.te, tll ui\lrly e<JGH~, the IdA.U mHy 
bG1a<:~&t(1d in. an, iuat<~ssihle locath:m w.:ba<:'er.t.t kt :th~ phyffiral mod.i.um, f!ervic~~ (ifthc MAU tt).fiY Ah'n h~ &iF 
i:k:ult and ot:penEj•.;.:!. 

'!5~ .Fu:udh:m.td §peci.fhmt.hm, Th<t AUT \s designed to makL the difff::Mw.:es anwn.g the •;ra.rim .. m media n1; 

trard)J<lnmt as p<::l-iwlhb tn fh~· D1'K Th~' w·h!ctbn ~Jlogiud «mt:nJ! dg:na:!s and the h .. metional p:ro(~.d.<l..rer 
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_., .. 

~···· 

~~:-:A~:::: ~(:i.:}~:~';§U~~:::~~- -~4tH):. 0:1, {}f\: f> dr::..1:::.Mj. ::.~: .A~t ::Iq.¥.:1~t~-d 

w\':m~, Wit \tAU ot, o;.;&.lr;d)< pki.d f\'.% DTE. 

11-S ,J PLd· *t.i t/%1./i i\i(Ji#l#N~H 

fhr7>A 
(;en<n'idb:ed MAlT li:l>!irlet 

rr::rr:~ t<~· I:~t:li\; {~:~::;t~f;;_f·:j;i; ~/~: t:b{: :t.&..A:t~:: 

't:A.t,J.,.t (Xi'fiJ1Mf M.>i,l%!Mi£+ 
tlH1 f'l.,S 'Wl1hL>->, .. ,, .. 

t~:-:::\:tL:i- :::d:t o:nt.:put l:IH~:~~:fH~:g:e ~A:~ th:,~::: 

ti·t:~tn Lht~ hk.A.(;: ~:-u.hb~:J'~·€:T. 

·:·rh(,:: f~WHLV~ .. :i\ti(~n of tJ~,f rnf::~~sHgn \~+ n. (;:lJH <w A f.jfJJ. A:~.)~:;.t: by th+ lYTlf t~:t th.(~ 04.~A.l.} <Ml 
i];liit fhit 1irruit. ·rbv D'l'E +nvk !f i:b1' (d.TT'P(f')' J!Nr'T is a ZEtNJ Qt s 1)D1 if th< TTNTl' 
t.w ~n (Jf.T:E .. ~rtd.n n:~.<:·::~~~~~H.gn :L~ U.n:HJ u:~dnd ..... ;tJ~;Jt ~Jn("f: t.hiH ~n.~>~~~=-agi~ hv}::; hn~~n Hn.nt~. Lh.e h~ n~}t c~.~n}x· 

n=~~:=t~·· iJ~:r~ ./t,I.JT titn:f~ ~nt~:hr .. ;·rb:(: ~~P;::tpbt tnt:t~/~g~=; f~;i~ ... ~~~~t.'L hf: r:<~n·~·. th.f:· biL {\~U 
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1 so.==rr;c ~:30::i.·.J ~ ~ S9H 
AN~; Tn r;r;r; 8t£1 gr~::;,. ~~< lif..rl EJi::! ... :~ 

'f2LLLS ~t.put_..idle Meil'l!luge, Tlw PL.S ~«<:iLLryv "lend:> an Mdpui ... id!.e n-:wf.e-mw~ to the FMA e-ml:0 
la;'r'-'· d aU ti mefl when the l'AAC E<:ihbycr ;g rut b the fH"<XX\~-H~ d tram~hrring ,,ntpHt dab. w::n~K"! tb, MAC 
b! PL..S -lnt<.nf<:l<.A', The (~~dput...idh: tn<.;':'\""-<lf.f~~ i8 ~u bntG·i:r <!~mt {<IDQ the 5.riit OU'TPUT .. JJNJ'! if ~ont w;:ing the 
odjw.t mt"'.l!dtf<·l} h> :';mn dh:; t..h£~ arrival ,J thG fm>:t: GU'!FUT .... T.f.Nff r.t.<; the MAU u:u1. be tn?ld~~ avafLhle 
h.r Jda f?U tpd. Th.e {!!f:tpu.t_jd)r: mew>.age b <1.;,(<1-in s~nt tn ~~ .M.AU when th~ D.i\TA __ C{Y\1.PLL'.l'.E is 
t'GU!h"wl :i:rmn thr; .MAC suhhyN. 'Hw dchi"!d. uto\S.f;f d. th.e. mitput . ..idlii mos!-.''~P~ it> shown in fi\g 7-5. 

T.h.P phy,()<:;Rl N·m.lizahm v:f: lfw Oti:~!-W!."...h!JA mM:>q_f~~ i'" JD.L senJ hy th,' DTE tF the MAU mt UK nata Out 
ci«uit. 

1.2.:Ll.:i rwwmml Mi~G:<!1H@'1~, Th~' FI..:S ombL\\'<.'r s~1mh ?1 non1ut/. •m~~'-'&'-fi~~ h :t1w FMA o&uhlr.._\'"'.T aH:er it 
rlli~Pi,·e,; t;h~l FL.S 8ftu""t mi':Bt>Hge :f:w:m t;h,., .PLS h,_::--,et a-nd IJMti(v fi\mcthn. The ~t{>nnai 11'-<oi:>.:'!age is at;,~ yent 
af:.er n%Ri"pt of KESE:J' ... Jd0NlTOR1f0f)E fnml the ttt<uw.gemcnt \'Htity. Trw WA''tnd nK~s:tlq_y L;: <iHtt- <Ym.· 
U.num.t;,:ly by thG FLS w.; hh,v~r. tu the. ·.MAC!, md<1S'~ tlw.PLS Output: F'tm<:h•m n~uinw thu.t t}w mau:_.r,~q:wmt 
m_,,r;,o,a~;e. tw »Prd: i"J> [Wnni.t iLrta nntrru.L lf mc;,uN_rapwfit is ik'J~t during d4h~ tmt.put, the $t~mhng •ll'xwr--rrud 
wU be nmu mD:l when Lhz1 PLS O~ttput f\.rn<..-''hvn .r;;'tut:1~ t~) the lJ.:n .• L i!LT!;;~ The nu'!l\d l<lgnd 1~ tdct by 
th>:: ,SST .. M.ONffOR .. MODB CUd,<~ n;:;,;et h.tkhnn iE dPt1er:ib~:>d mon~ hfly by i-<\g- T-4\ 

7.2:t.1A irxd..at~ .%0-§~mg~ (Opb::rnml), Tb~ P.LS ;mhkyH" >K'mb an iw/atv mm;srup: to tlH1 FMA (in 
tb'~ MAln wbem~VH' !lw PL....S o<nhb;:,vr N'<:eiV"'.'~ SET. ... h'10ND'OR ... h-1.I)D.C th,m fb(~ mantg~m~:nt oht_v. fn 
t"i'Dfi'!n£1\' w 1:be i6dot6 rEi'D~>.;ge, th0 !VL\U t~uu80k t.b: nt(~\l.M l.'I:t.pley~:d to imp:r-c,~s dwbt,n the pby;.Ld 
mw:Lmn to bn ydtivdy pnNenU:od ftwm :df0ding tbo mdium, Slw::(~ t>•<ifr<iJ.Eng End. ;,~ddf.nn iBt'hnkpe.r.s d:i:f:. 
kt frnm medmn 'til mt<Lum, i:.h.t' m.an.rwr in which. -drb _p0d.t.ive izda.tinn of t:h(~ tnmsmitt:ing mNm~ is 
<H:cnmp.!idwd is Epb.:dh:d in the aypropri:-:ho MAU ~e-thmL fkweve.r, the intent cf fbi<1 p,;.miH:v~~ is<:>btim~ ~/ 
t:lw tnmsmith:~Y ls b ~m&"IJH' theJ Hw M.AU will JH~t inicrbre wkh. t:n..~ phyciea.1 mediu rr; in o&w:h H way Hi t0 

i'if!~~r:;t trzn.;:;misr:i(m<1 of dher ~tnh•m"l t">Hl i.n the en,>:n.t th.nt the awa:ns nnmmlly rmqJnyeii w pt<..."'<Nmt GHo 

t.rnnsmit4.>-x frem ~1.fh~ettrw tlH' mcdbm have f<tikxl. to do t>o,. '01>:: 5p.:x:i.hcwti0n d pcsik;w tw~LJ t.iim b not tn 
lN1 cnrwt;n.wd tG pn~·ehd•:' nfli~ of if.dwr w:Jii'H (tt' pu;siv\' d.fNicG;o; w ~lu,»mp1i8h this h:m.<:b.v~L 

'Fw physl<:::"l I'C1-'.b;ntimt •§the i-;;o{ale O:~C%GJ;;~ if:! <t. csn g:izt1d §i'U!: by tlw .DTL h L1H },{i\U D\iOl' the c~m
( m1 Gn t c.1.r<~ttl t... 

7,:-l.:L:t,.."t W!r.tM .... !"llNJa~e~d ·M(~,'f>hl-!.1("~? (Opt:hman. The FLS m:hh .. Nr MmM·! Ft(~ :r.mru, ... :rerwe&t mi'-,!JVlf.F! tu 
Hw PMA subb,vFr ·if the FMA tuhl.u.yer- iR send:Lng the manj<d ... G~mifude HH'BSi.if?! awl th . .:; IrtAf' snhLye 
"him Hmt t:..h.\~ ti:r.st 0\ITPVI~UN l? v:f a TkW tr:mcmi.f.:ci,m, TlK' .PLS >!uhb:H:r 1-:•mtim.i.e~; t.c:o ixmd the ?li.4U ...... >-e 
qw;c;{ ;n&.>;SCI{)T h~ the MAU u-ndl tb~ MAC ~ubleyer f!(~rd» th~' DA'L\.tX.!l'dFT.X:fE n.::que&t t•; thG PLS suh
Llyi'-...r aernNi the MAC Nl .PTS iltte.rfo{.'(:, s~~~ f~@B 7<L ?.f), tt.J 7 ... {) ·f"(w ddah-L 

In ~nh:htbn, tb: mau. . ..rtJq;umi mPt~E<l~p .i.t~ mi<xl. by t.h.~ ·.R.ew:-!t and Lhmtify "f\md;im~ b. the 1DENTl.FY" ? 
:'!tate to i:ktfxmim! wlwt:her dw l\JAU hat< tlw b'}hL<. Fu-n-ch.nn. 

The [!hysk:Hl -r>::<'l:li;wt[•m of rnm;,..rqm.mt :h a CS.l <Ji:'~lt by tht' I.Y.fE w the .\lAU •m tln.' Cvnt:..T.ul (kt eir.~dt

Th.r; phycie<:li ~'&.~dhMion 14· tlK rwnri!.d mG~'!age h tbe flJL ,,t[f.fl1't.i 0~t hy the PTE h~ the MAU rm dw 
Cunt:rd Out drcniL ln. the abm~tH:<·J ,>fflH~ CO c.i:reu.lt, M.AUt> im_p"lc:r.n~mh:ng dw L;ulab Function dud. a1-:t <W 

iHJw !Wr'W.(}.[ Fif'DSr..;gH iR prt~>'<cnt. The co ciN~UH u~mv:m<mW may lw nhMmt from th.f; rrr.E, AUJ, nt 1\J.AJJ. 

1 ... 2.:&.2 P"!i-1A to f""".L$ lnti..Tf$00, Tlw hllnwi-n.c nt(~3sa.t{CI" >.:~u be ~t. hy Ut<:• Phyrri<:::rA Mr;di mn At:t:HTI· 
rtii'-Jlt tuhhyu (mt;itl~:~s h1 the MAU t:0 the FLS ~>ubbyer wdtk~:'l in. bt' D'.f.F~ 

input Input in.fm:-rr.wtiun 

Nn input in:b:r.:maticn. 

Ern:w ddf~cbcl. by MAU 

MAU h <wr.ii.ldk l<w (n;:.tput 
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\ l 

INITIAUZE 
DTE hos CO $ ldentlfy 

I PTE hen CO " lder.t1ty 
I 

or 

tlncompd1tie1 

\ / 

IPENTlFY 3 

i tlmer~dor1~ * mou~ovolklble ,,e.mo~~r~q~~~st · 

\ l 1 [dart tlmerJ 

SIMPLE M,<%,U 

* p.ls_start 
(See Flg €h3) 

Wperotbn Slmpie] 

!dentlfy 

> 

CONDiTIONED MAl~~~; 
W!TH ISOLATE 

' ' \ % !"1L!.lt<Jrt 1 
i (See Fig 7-9) i 

Wperotkm ConditlorH~dJI 

I .... -~~--------' 

UNCONDI'TIC+JElJ MAU 
Wffi1 iSOLATE 

i * pls_etart 
i (See Rg B-3) 

[Operation l:!!olote] 

NOTES: (1) All SWiBS M;ly be ornitH<l B.'<C0pl iNITii\L.2E <Fllj Cl?ER.<%TE 
{2) 'lh:h'~·nHfy'' r::e..:~n~ DTE can n·~~cogn1z<? un~que~y ~H Gi n:essages an(~ 1ht~ en~~ re fur:c1ir:::n has been 

~tr;piern~nt&d 

~3) "!dStHlfy"' w~th t)ar rneans DTE. fdHS tG te~.~Qgr:ile rrwv J~Ct_.-;i<..-t{)i/l~l)fe ct rn~a a PiFtit11 ir-np!e ... 
.roen1a:Hcrs of ihe fw:cth::;n 

Fig 7<1 
PLS Res(;~t and Identify Function 

7,2.L2L1 input Mcssagt~. Th.:· .PMA suhlay<T <>;oNis an inpnt message to the PLS 8ubiayer· \v[·,i-'D the 
J\1AU ha,s receivo·l a hit from the tnedium 2tnd is prcp;irPd io transfer this bit to tb: DTE. The ~lctual nbp
ping of the signals on the medium to the type nf input message to be sent to the DTE is oJntained in Uw 
;;pecifkations for .:o,ach spedfk MA:tJ typo. In gm1t:wl, 'ivhcn the ;:;ignaLcwoJity error messagt.' is being t"<ent 
by the MAU, the synmwtry i<peciflcatbns for cin:uit. Dl arr.c not gmmmtued to be ;net. 

'J'hc physical realization uf the input messa,ge cunsisb uf CDO or ern Vi~\Vf)f(rrms. If tlw signal_qual 
hy rrror message l.S being sent from the lVAlL the input wawform is unpredictable. 
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ii:¥Jll.BC 8W.lf...J : :UH'l: 
A.NB tn.g~~E ~kd ~F2§~ 1 ~~~y~ I:\t": ~~~:;.~ 

RfSG K:·································· pb.-J#&%t 

®nott'ri<l! 

~ ----·-···~---······ 

\ / 

RFSE!' .... MJNF0f\.... M00E 
:.. i 

>>t;•'','"{\~' i 
~.,~~~--..,~~;~~--~- ~-~ ! 

·_,! 
Ill bo[tlV\ 

···································~~······.., ........... ) 

.Fig 7»4 
PLS :tvf.odn F'\.mctiun 

'1.:3-SS.\.2 h?,fHAi_.}iii-e .bf~t:Bili&ife. The .PMA s1Jl:d.as.:or- zeniz nn bpt-d __ }dl<tJ mm;sa.w~ k t"h<.;' PLB G~;.bkyi':-t' 
when fh~· MA"l.I ~:be!-.' nd hrwe &.;l:.H tD stml. b thi.;' DT.E 

ThiO phy«iNil. n:wE:r2b;_m of the inpd_jdL me&.'H~fi'' it> an IDL ;;er;:l:. hy tb;; 1\'L"\U tv thD DTE oT, ·iLH fhta ln 
/n:=uit. 

7.2.L2}1Mignwl...cyuwli(y_ __ grn.n· .M<t~:!:<!!ilffig'0. Th~~ FMA sd!Lq-"=-'' ;;;omL '~ eig:rm!._quality ___ prrar m~!SfJHg.:; 
t~) tbe J-"L;S suhby<.;Y iu te.Sp<k;:Se t~) Hi\J Gf." bn:7:·) p&w·>lbk e;mdh:hn!-.". Tbcs; (,;·onditien5 <~:<& i:mp:">PC'f dgnais 
on. th~ nwdiu:m, eoUabn (ill th.>• rrwdiu.:n, an.d n>.et>phm qf the uutput _ __idk: m;:-go;>lJ<.;'. 'I1t,;y nrc J~>.w:dwcl i.n 
th -fdlow~ug nwm[wnA Jlawgnrph.'>- Tlw pbydcd r~&Ezat.bn <lft"he !:'i{f!!W' ... <Jadity __ _cl'h~"" tn<·)'on)g('.;e; h a CBL' 
+>.ttt by th<:> "MAlT tn Ht'' DTC nn Hk f}.)nb'G11n ci-n::u;t. 

"Nf_flw~: T~~ ~'f M. TJ 181 -n:.:q_u 1n..)d t;:; ~W~f'...rt tb~~ i:?jg"f~ r;:l __ Jt~~;~~i fJ .. :fR:~· t~~~::n~r;~ ;;(: tltB ~~-rt...rt:f: rlr.d.~~ f:n.:'l~~ ."'t». h~: ~::::.:?Fr. iht: tL~ L~ ~:=:. "(::::)"'W::~:·~~~ :E'..:i 
not.j~;;J ,-h,ro, n,, I.YIT; ;, r'"lum;t>r.; rhth "'~'~P"t. &.:\ h(:'! 7-S, 8-2~ rmd :~-~! [w. i<.:tdL. 

Cl) lmpropH Signr.o.b nn ·Lb~ Mr>.drnnL 11w M/>JY mrw sz=nJ the ,·:?ig~u;d ___ _qmxht:v ____ ,·;mw mbo;s,age at <tnybrw 
dlW UJ impr-oper f-iRnnh 9n the mr:odivm. Tl-v_;> ex<H;t ti.~iLH? of tbeH; ~mp:rope:r ;;;igmtb< m-~~ medium 
dap<~nriB':lL 'J.'yp.iqily, U..L'> rondit.bn. might bt. t';Juw-d by f.\ malfvnctkniug MAU {fur (Jr:<mrpk 
nrpmdA'r nr hmd·-•!mO u>nnPe'i:<:;d h tbr; m<>.ciium <R by;.; break M 0un1- in t-h>. m~:dium. See th.iO :apprt!~ 
v:riattl l\lAU sv'<ib:--uwmt 1\>:r qxy::ifk c--ondition~ Ani: may ui.mm impn~p.>.:r r;~cvJ:i! <m 2 vlv~m 
rneili;;mL 

f2) Ceiliwk~rL C\A.Uii!Lm G~ttn->~ wfhl.)tUlJ~r.~ lbm mk Ai/t V .w h:a-;-;3fnitting nn tfu' m.<:>d h;nL The \H.;:d \-!"AU 
shall r-:cnd tho r>ignd _qual.ity __ crnw mc-3'-'<1.€0 i.n ('Yfi<'Y inswnec whxm ·: t W! posdbL~ h:r "it w ~U(~)t'ktb. 
thd mon~ th,El em~ .MALi h t-H~n:'lrt1.ittiq,( or; th.e 1mdbm Tru~ MAU dv.Jl ml.Jw Uw hed dderm~n11·· 
titm 00dbk. The MAU «h .. dl nnt s~>nd the sigrwJ .. wwJdy __ .r;rr<lr :m~:~:Mlge w}wn it h nnubk b J.et.er" 
:rnkH~ c-Mdudvdy thv<>.t m.rrt~ than G!1(~ .MATJ i'" Lmw.mitting.. 

(3) :::ign(;J __ gtaAit_y,_yrrror Meseu.g._, ThiC T.h~ MAlT Mmcis the .rJgtv.tf .... qua!ity_ __ g.r-tv;r me:IH:!R§:e d :t.he z:c~•m· 
pleht:n nf the (lutput lh.Jrt('Eor, SIX' Fig 7/l <lrtcl Sk'tti.m S f.w u mnn~ eom_p"lek' d.~..-;r~dpU0n of tbb 
tk:Et, 

7.:iLLK4 iHit~t .. .<"YJmihdde M~e. Tlv PMA .:-mhbyr:.r s~'n&:i! th<~ l!i{W_.fU;tJibh!e "0i£"•W~' b tl-t'-.; 

PLS s~<hlHF~'- wh<-m the .MAU b t.NaHe.h!e fi:1t' ,mt;mL Thx~ mt.rti ___ ymiiab!e mess;:y,, is d>>"ays sent-by ~{AlA t' 
dmt L :aJwny;;; pn>.pHNd to output: dati.!. (>.t:c<~pt wiHm it: ·0 n1qu~nd tv s~_wnl the -;igno(._ptwf.ity_ _ _erN.w 
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ji)$(;f %'U>;p\oil._ 

l~: ...... t::t*~~:©$$d 

$ ·ttAp:~t .... kfM· 

t$$:~; ~~'i:.#: tNN#t 7tHWA;k~.:t~ 

l?tg. 7"<1 
PILAi ()#{fNJt Futidh:to 

mwv, .... ,rw<'H*#; 
{7 

\)) ... :::: l ~+J? 
l:l/·l:ft 

TJLL2fi t.tM~UJWi'o.vuiiabl:1; Mi%WA¥1t ifH1->'TJ{)'t4.AL$. 'ftw F.M.A &iJJ.d.o\ ii 

·'nou.JH;i{ff!.JtL~hL; 'Y/\W'Lti§i' tv the PLJ\l twbbyvr wtv''' th+ i\JA.U h H>~t hVAihhJ,& f;j,, HK:>;L, .F\jul.T: ? 1 
<hd tf t>s tl\•'' (hlt:rmt Ft.w·:hmL 
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BOimG &JQ:;.s : 1\Ad 
A.NS.Ulr~:E~; St~i HO~ ... \ t~Ht~1 Edi€-inr:: 

Tht\ num...rwf.~m.i<.dnhle HHos~:<;ge i;-.; ~--d:1n tbK\:i: by~> MAU U:wJ e;m}abs Hl'f: hdab:; f.\mdi:on. Hnd d~w<G wlt . 

.nHA h i>:J cimdULmoi fi:n:· ovctpvt to dgnd the pc~Jii'~-HK{o d' th1; hd.av~ F'u:r;.et.hn cluri.:ng th.e .FLS JL;;;;d Fun.c
Hon {&t·O Fig I<~ rn:d S..-3\ 

The physied -rHnliza.Uml nf the nwu JW(.Pi!ft.ilaLle :rm+Nag:z.! i:-l. ;) CS1 rent by the MAL' to the DTB; n:t\ t.lv 
f\mt.r.-d [n d.r'(u\.t. 

7Jl.Z P1US: Interfacz~ f-<:1 MAC and biruutgemeut Entities. The FLS muh\tyct intnf"Hc~'ii' .:k:scdbnd. ben~ 
are i:or rdiJnmre only. Thh.; s::ctkn "PH.'irle"" tho m'r'"·iuos sed hd:w&''m dw .M.AC ;mbby,_;w· M..td the PLS sub~ 
!ayer. 

75L2U PLE:I=MAC~ fnterfm.te. The blhmi.ng rrH'&'<agu~ VHl lH 8(~nt between PLS ::;ubks)lt~r enhd.f:ii' a.nd 
.MAC":: ;mbiay~Jr entities: 

.M.Nming 
.... \5D;i~P\ij·;r;·~~.t~rN-·r1;:·-··~~········· ·················i;;·t:;; .. ·~~)11i-·t;;·t}~~-·i\1AtT ··········································~·····~~ ..... -.,-....... . 

OU'J'PF( .. HTATUS JtHgp;ln!w to OlJ'TFUT. ... UNTT 
lNNJT l.TNJT Ikdn. Te<'dved rrom t.h•~ MAti 
CARRI..CR..S'f:/tTUS hv..:lidtkm nf bpc.Jt r.it.tLv.ity 
SIUNA.L ... ST'/\'flJS lnd.Ladon d. t'rmdn<l errn-r umditinn 

7,2.JU .l tHJT.'PtTI, .. UNt:t, Th:> MAC a ubbyu st~wh; Uv• FLS su blayio:r an ()LTTHY.r: .. UNIT <oH)f".'f hme 
the MA(; 1mhLiym.· hru8 a hit tn <wvd, OJ)G~ the "1'/fAf." r:;ubh::F~t has Hmt zn OCl.'FUT .... rrNTJ tc !Ju~ PLS 'mb, 
hryer, it umy nut Mmd ar:wt.he-r. OUTFU'f ... U.NfT u.ntU it hw r<:1(\.Jiv>d <nl OLi'H'UT .. STATtJS m.'-.vr:s<tgc frmn 
th~; .PL8 suhhysr. Th1; OUTFUT ... TTNJ'f;,; a. ONE iftlH; MA.C sublrty{~t vw.nta t1H: PI.$ c;ublr;yer to ;~end. .::1 

Crn b d:w .FMA f.uhL1y<;r, <1 ZEHW ;r a ('JJU h <hGiw~d, or ~J DATA ... CO.MPLETE J iW IDL is desired. 

't,'iLtU.:J Oi)TP'tJ'f .. STATiiB. 'fb) PLS <Elbbytw ii'en<L th<e MAC >mUayer OUTPtn ... STA'TUS in 
t'{%."}Wmi'ii' tn eve-ry {}tri'PUT .. UNTr f"{1('.ekicd by ti:nl PT.S H~hb,ypr, OU'CFLYf' ... STATUS 3ent io;. Rn 

OTYTPff"r .... NEX~T !T the FLS ""t:!hhyN· :i3 t0+~(v L~ ~'l<>>~pt the n~od: OUTFVT .. ,UNTI :fuml t.h£ MAC ~tuhlc~ycr, 
or an Off'.f.PUT .. AitORT if the f'LS subinyBt >vag not abb t;~ prno'i"t> tbe rrlnovif;Ufl fJlfTPUT. .. .UN\T. (Th( 
puqwJk of OUTPUT. ... STA.Tl.TS ii'l tu syndwm~in:) tlw fcfltC >mhhyer d;ota output with the da.t.f>. nd;e nf t.k; 
physi<.;;,d n:wd·iwuj 

7.2.Z.t.a fNPtJT~tfhil:T, Th1il PIB Suhhyer :Kmds t..he .1\:lAC mJ.hhtj>t!t <nll.NFTJT.UNTT eqxy Hm«' t.he 
PIS n~i~<fiv~os an hput tub:SBagg from the PblA su.bLs::ye-t. Th(); JN.VUT.U.NIT is a ONE if Lhe P.L.,S. s.ubhty-u' 
T<!e«+?i<£ s. CLn. horn the 2 M.A s v.hh'(l'<'r. "~ ZERO if the H ... S mtb.by(; r· rc-1:'e!ves a CDC fhnn. th.;; PMA :<;Uhl.ayec 

VlJLL4 c:AHJfff':li:, .. .S1.'-.41'tiS. Th;;o FIB· tdbLIJk'r g(•ndt tb"' MAC ;ml.Aay<Or CARl'tJEH .... STATiJS 
\s-b~nt.ver the PLS MthbyHr dEtz.:dg r! ehange in u.uTkrsbJtug T.h~ I>J....S anhlayH +::nds CARRTE"R ... ON wbm 
i.t ru.::~Jives Hn input .w ;:J;vwf... _ _qw:di(r.frt'Ur rnHNH1g0 from the FtSA snd Uw previmw CARRI.ER ... S'TA1.'US 
that th&' f'LS 1:<;-Jhhtyur tent tv th.0 MAC c;;:ibhyN· was CA]tJUJLIT .. OFF'. The FIB i1U.bhyDr H!ind:s 
C/\.R.I?lEE. .. DF:F when it -rHrd:vt''! an il'lp?"£(./dl!, frmu th.1· FMA iiuhbyPt\ :rn si.gr.vtiJpra!Jty_.error {eiUwr 
ttUW..!W11.ikbk nr f!WPi ... !w(.m'diabtej n1f~SSBri:V and th<·~ previ;m<:< CAHRTEE ... ST/\TUS lhd; til'~ P.LS ;;ublay>:;r 
c;,mt to th1o MAC uuhl.Gywr w~H> C\RI?J"Flt .. ON. 

7.iL2LLfl SJG:N.:\i,'".S'K'A'f'DS, 111"-~ PL8 :-mhk>w ;;eads Uw ".\1/\.C ;mbbytT 81GNAL 87'ATfiS 
wh<m.ever the PL,S suhlHy1~r d~ihlds H dw.qp in t.ht:' sign£l quality iMi "!Vj)(irtod hy 1iH~ PA-L\} Tht' ".PL.S 
suhiay\lt send!<' 8f.GNAL J:Jf.E(JR wh£n it 1\-!f:dltBf-1 ;'~ i.<·igrw;fqu..di!er .. errqr mcG3t{gP twm the P.\1.,\. dubbyt:>r 
atd. th(t pn;vi!:<us STGN.AL .... S'I.'A'.f"US the PLS U\.d;h.yel' W''nt ~'>W} NO .. SWNAL,F~Rfl'.{)R. Tht! PLS suhb,yur 
snnd.B NO. ... SH:d\.AL .... ERJ-h)R whe.n it n~ucives no ;;i:g•ro/gw;tlty· __ cr!trr :~dihbr mxn.;(1NJ.iia.bie v.r 
mau ... not ... !tDr:t.Hohh;J mm""''14"' from the PMA suhl.ap>.r a.r.d tl.w pt'fNi.Gn~ GAJ!TUEI( STAT'US th:i-:t the .F"LS 
s+nt h theM//~ (mbbyt;:,r w:o:-; SIGNA.L ... ERJ:H)R. 
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1S0/1J~~c; 8:302~3 : 19~5;) 
.<.. 1\'•::.'J irf.;'·f;'J.:' '·'~· 1 ~·,,.·,,-, ""• 1 e.n•1 F' J ·, • 
-.~<•c./u.~•-~J . .l'-~ '-''-'~' C..•~<£.>,1....< 1 .tci<i<,.l r.>UlLlU£1 

7.2.2.2 PLS-Managenmnt Eintity Interface. 'fhe following me<'lsages m.ay be sent betvtreen the F'LS 
sub1aycr entities and intra layer or higher layer management (;ntitiHs: 

------------------------------------------
.\'less age IVIeaning 

-----------------------------------
RESE'I' REQUEST 

RESET RESPONSE 

Iv10DE __ CONTROL 

SQE_TEST 

Reset PLS to initial ''Power On" state 

Provides operational i nf(lrrnation 

Con tml opt: ration 

Signal (~ua lity .Enor test results 

7.2.2.2.1 RESET ___ REQIJEST, The management (mtity sends the PLS s1Jblayer RESET __ REQUEST 
when the 1-'LS suhlayer needs to be reset to a known state. Upon receipt of HESET_BJ!.:QUEST, Uw PLS 
sublayer resets all internal logic and restarts all funetion:'L See Fig 7-:3 for details. 

7.2.2.2.2 RESET_RESPONSE. The PLS sublayer sends the management entity 
RESET ___ R SPONSE upon completion of the Resd and Identify Function (see Fig 7-3 and 7.2.4.li whether 
invoked due to power em or due to a RESET __ f-LEQUEST \'\Thich RESET_RESPONSE vms sent is deter 
mined by the Reset and Identify Function. A RESET_RESPONSE of OPERt..TION SEv1PL.E, OP.E:.RATION 
ISOL4:TE, or OPERATION CONDITIONED is sent if the 1-L\U is compatible with the DTE and t1w MAU 
is simple (no isolate) or if the DTE does not support Isolate even if Isolate i~o supported by the fvLA.U, sup
ports Isolate but does not require conditioning, or suppmi.s Isolate and doeB require conditioning to output. 
ARESET __ HE:SPONSE ofiNCOMPATIBLE is sent iftiw MAU is not compatible with the D'I'E (that is, tlw 
MAU requires conditioning but the DTE does not support conditioning). 

7.2,2.2.:1 MODE_CONTROL. The managcrncnt entity scmds MODE CONTROL to the PLS sub
layer to control PLS functions, MODE __ CONTROL capabilities are as follows 

J'viessage Meaning 
------------------------------------------------------------------------------------------

ACTI\[4..TE PHYSICAL 

DEACTiv'"i\.TE PHYSIC<\L 

SET_l\JONITOH_l'vWDE 

RESET.\WNITOR MODE 

Supply power on circuit VP 

Remove power from circuit VP 

Send Isotate to .l'vlAU 

Send Normal to ::V1AU 
--------------------------------------------

7.2.2.2.4 SQE_TEST. The PLS sublayer s&:nds SQE_TEST to the mcmagenwnt entity at dw condu
sion of each signal __ qu.aliiy _error test (see Outp11t Fundi on, '"L2.4.3). The PLS sub1ayer sends 
SQE 'f_LST_ EHROR. if the signal__quality __ error test fails or SQE TESTOK if tlw uigna.l_qu.ality_error test 
passes. 

7.2.:5 F~·anw St.rudure, Frames tnm~m1ith•d on the AUI shall have the following structure: 

<si1ence><preamble><:sfd><data><etd><silem:e> 

The frame elernents shall have the f{JJJmving eharad:eristies: 

<silence> 
<preamble> 
<sfd> 
<dat:~> 

<:etd> 

Gharaeteristics 

= no transitions 
=alternating (CD1) and (CDO) I 56 bit tim.es (ending in GDO) 

"'(COl liCDO)(CDJ)(CDO)(CDJ)(CDO)(C!J lJ(CD1) 
=3>N 
oolDL 
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< ~.,.., ,_~,.,.,..,.,_.'-<.~"'< <m> ,.- • ..,....,'>""".,., ~r .•. ,,.,., ... ~<~.·.··.-
,. ''·'"·'-· "."\ ... -..:u' ·.":-1.:.:.:; p;. >~ > • .)L.:.~ 1 !"S.J"-l ~';.ti..l'.c:"~ :-..:r-_.). "<'<"\J".f\.!"'~:;. 

7.2.8.1 Silence. 'fhe <sikmn:.c. delirmter provtdes an nb2ervation window f!Jr an unsp:ciP.:d ;wried of 
time during which no transitions occur on the AT.TL The minimum length of th'& period is specitled the 
;:tcecss procedure. 

7.2.3.2 Preamble. Tlw <prem.nbk;> delinl.it<.'r begins a frame transrnissiw; and provides a signal for 
receiver syndmmization. The si;:;nal shall be an alternating pattern nfiCDl) s.nd (CDO). Thi" patiYrn shall 
be tn1nsmitted on the Data Ou.t circuit by the DT'E to the .!vi.AU fiw a minim urn of 56 bit times at the begin· 
ning of ew.:h fnum;. The last bit 0f t]v;; pn:ambk (that is, the final bit <.>f preamble lwfon: the st<ut of frame 
delimiter) shall be;:; CDO. 

The D'TE is requin:d to supply at least 5G hits of pn:amble in order to satisfy systen:·, reqo.irernents. Sys
tem Uimponcnts consume prea.mble hits in order to perform tbcir functions. The number of prem.nble hits 
sourced ensures an adequHto number ufbi.ts are provided to each system component to correctly implrmwnt 
its function, 

7.2.8.8 Start of Fnnno Delimiter fBFD}. The <sfcl> indicates the start of a frame, and follow,:; the 
preamble. The <sfcb elernent of a frame shall b0 

(CDl)(CDO)(CD1YCD0){CDl)(CDOYCDl)(('Dl'> 

7.2.3.4 Data. Tbe <data> in a transmission shall be in multiples of eight ifi.) encoded data bits (CDOs 
and c:rns), 

7.2.:3.5 g:nd ofl'nmsmission Delimiter. 'The <ctd> delimiter indieat;:s the end of a transmission and 
serves to turn off th(; transmitter. The signal shall be an IDL, 

7.2.4 .ELS Pnndions, 'T'lw PLS sublayer fundicms consist of a lies.:<. and lden.tif}r Function and live 
sirrmltanenus and asynchmnous function!", These~ fundions are Output, Input, lVImb, Ermr Sense, and 
Carrier Sense. All of the five function~:' arc; st:artnd irnmcchatdy fol!ovving the cornpkt:ion of the H.>ct :nid 
ldentl(v .Function. These functions ano dc{Jitted in dw stat;; diagTa.m& Shown in Figs 7<) through 7-8, usin;{ 
notation described in L21. 

7.2.4.1 Reset and Identify Funetion. The Reset nnd Identi(v Function is executed any time either of 
two conditions occuc These two conditions are ''power on'' and the reeeipt of RESET REQUEST from tho 
manu.gement entity. 'The Heset and ldentify Function initializes all PLS functions, and !optionally\ deb:r, 
mines the capability of tl·w MAU atbehed to the AlJI. Figure 7-3 is the stnte diDF,'Tam of the Reset and 
Identify Function, The Identi(v portiun of the fund.icn ts <~ptionaL 

7.2.4.2 IV[ode Function, The MAC functions in two nwdes: norma! a.nd monitor. Tlu~ monitor mode i::: 
optbnal. The state diagram of Fig 7-4 depicts the uper8twn oftbe Mode Function. \Vhen the l\iAU 1s oper
ating in tbG normal mode, it functions as a diroct connection botwercn the DTE and the medium, .Data st~nt. 
frorn the .lJT.E are impressed. onto the medium by the fvLAU and. a11 data appearing un the med.inm are sent 
to the DTE; by thE' "NL\D, Whcn the l\-1;\U is operating in the monitor mod;:, data appe:aring on Hw mechum 
is sent to the DTE; by the :VIAD as during the norma! rnnd<?, signal.qualitv ... f::tTor is abo asserted on the ./'>.LTI 
as Juring operation in the normal modt'. Hcnvever, in the monitor mod•:, the means employed to impn'SS 
data on the physical medium is p;>sitivcly prevented from aff(~eting tbe medium. Since signaling and isola~ 
don tedmiques differ f.nnn nwdium to .mr.Jdhnn, tbe marmer in which this positive isdation ofthe tram~mit· 
ting means is a(·eornplisbcd is specified in. ihe appropriate MAU docunwnt. However, Hw in.t..:,nt of t.hi:;; 
positive isolation of the tran<Jmitter is tu ensure that tbe MAU will not interfere with the physical medium 
in su.ch a way as to am.'ct tnmsmissinn of other stations cve11 in the event of Cailure of the norm.al transmit
ter disabling control paths vv"lthin the transmitting mech.anism ofthe T\"li\U. 

Tb:: UHHHtor mode iS intended to permit a netvmrk station to determine if it is tbe som'Ce of interferem::e 
observed on the medium. 

NOTE: Thr: mon\tor mode iH int<mded to be use>d by Netw(;rk for fault ls[)lahon ;:1 o.d n1:.tv.-'ork ope.rntion veritktstwo. 
It. 1s h1t.ended th~:t tb~~ isolafl~ 1Hf~._..::~(:..,ge 
USE OF THD iSULA.T.E Fl'NC'TION 

(iJrPcl. run~r·n1 rrver the fDnc·tio[~ so th~H· thP.sf~ task~ Cktn br- perfornv~d. I.\'1PROPEE 
CAUSE ER.RCtNEOUS F'H..:\1\-iES. Secti.n.n 5, L:1~,'et ;\-L:~r~,~.~?:~'.rneni provid1=c;' dPL3d:::; un th;:, 
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Fig fA\ 
FiLS' fn;rn1:t F'tuwttinn 

t:r.•:1r.q::,:J:t·d·n tty t::/•:A'i•.y·:::Yi.:•::. th:~~!·· :j:~n:.:~j::f ;::.::{. 

tbt hf:t\.(:·~ :FtibLNI't;•t t~> t.t=:::t htA,t::i 7:~lh} ::A:.wtt di::'l;?/'J:i;.n~• 

Fq;n,~:tir ~-=: {f .g <:A F)~~\:~n hNJ~. t~Ut N·•:n.i:.ty>.;tL 

··"···"·::·,;·"· d<ii:!A':t:t;::ni rnt~{~:hHH.Lnr: h~ (h~,~ f{A.tJ E.n.d 
t:hn PLS xi.JhhyN'. ·rlm opl':reti<>n. d 

thf· 
tu<: 

nt)Tfi!tm·::Yl tn vedJy 
d th.<: Aid l\: jHW> 

L/fh it i\hown in 
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i 
L. I p;o_d.or1 

. \),! ~--~~----

1~~0:~"::::,~ '" ' I '"' "='-ri-Ol-.D--' 
1\ 

so:: \~ . M'.'Ci ----E-R_"(_()f<----, 

~ S!~>N~\L fR~ ... :P 
;.................................. . . - I - - . ---·-·-····· .... ·-· . ·-

NUT: IJCT ~ uncondilionaltr!'lnsilion 

Fig 7-7 
P.LS ·.Error Sense Function 

7.2AA Input Fundion. The PLS sublayer input Function transparently perform;,; t.h.:o ta":.k of daL>. 
transfer from the MAU to the IVV\C sublaycr. The state diap.·am of Fig 7-6 depicts the Input Function 
operation. 

7.2.4.5 E:rror Sense Function. Tht> PLS sublayer Error Sense .Functwn performt: the ta8k of sending 
SIGNAL_STATUS to the 1\1:\C sublayer whenever there is a change h1 the sip1d quality inf(mnation 
received from the l'vl!\.U. 'l'ho state dia~orram ofFig 7-7 depiets the Error Sense Function operation. 

7.2A.G Carder St~nse Function. The PLS sublaym· Carrier Sense Function pd'fiwms the task of 
sending CAHlUERSTATUS to thB :VL\C sub1ayer every time there is a ehangc in CARlUEH_STATUS, The 
state diagram of Pig 7-8 depicts the Carrier Sense Fundi on operation. 

Verification of l:lli: sittnal_:;uuld:;·_t·rror detection rnf'chamsm occurs in the h:dlowing :manner (in the 
absence of a fault on the medium). 

(1) At the conclusion of the output function, the DTE op011s a time window during \'lhich it expects to 
see the sigrwl..quulizy .. error signal asserted on the Control ln circuit. The tirne -windm.v begins when 
GARRJER .. STATUS becomes CARRIE:!:( OFF. If execution of the Output .Function does not cause 
CARRIER_ON to occur, no SQE test oecurs in thn DTE. ThP duration of the w·indow shall be at le<:~st 
4.0 ps but no more than 8.0 ~ls During the time window \depicted 2L'O carrier.jnhibit_tirner, Fig 7~8) 
the Carrier Sense .Funchon i.s inhibited, 

(2) The MAU, upon waiting Tw (,vait tinwl after the con.dusion of output, activates as much ofthe sig
nal quality error detecting mechanism a10 i;,; possible vvithuut pbcing sig·nali:i on the medium, thus 
sending the signal.quality..error message across the .AUI for W .± 5 bit times (10/BH. ± G!BH 
second2). 

(Sl The DT.E interprets the reception of the signal .. qiwhty .. error me.ssage from the fvt.AU a8 indication 
that the signal...quality.error detecting methanism is operational and the signaiJJUa!ityJIIor mes-
sage may be both sent the 1\L\U and received by the DTK 

NOTES: { n Tlv~ nccnrn-::n~:e! nf lnu{bpk transn1itlP-rs rw: Hw HH:rLuni during thf_: briH~ t.h;H. the te£t \~)_indov; is 
vpf.'ll; a~ spcclf_ied a.b~">ve, ~lilH satlsiY ::-.he te~t ve:rify proper DfJ6:ratio:-l of the signal quaLit.y ertor detett.ir.:.g .mechanism 
and sending a.nd n:~c0iving of th0 app:n.rpriate physir:al ::~rror EH:~~Silge. 

(2) If dgnal_./JUU..lit_'/ ___ error 0.xbts .at the DTE lwfore CA.RFH.ER ___ OFI;-- occors: ;:h(:r; the CoHisiv:n Presence b:~st. sequen.{~{.~ 
'Nithin the PLS 2b< de.s:r·ribeci in 7.2.4.~~ ahovt~ shall be- ai:)(nted ~i£ shown ~n Fig 7--8 

7.3 Signal CharacteristiC'>§ 

7.3,1 Signal Encoding. T\vo different signa! encoding rnecbanisms may be usul by the AUL One of the 
mechanisms i;, uC:.i'd t.o encode daL1., the otheT to encode eo.ntnll. 
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t:SMJ\/C:Tl 

CARRiER INITIALIZE .(E··············--········· 

output~ !n __ process 

ISO/lEC Rk02-:' · HH:'l 
A NS un~~l:,~F~ ~~td gn•; ,<~. 1 qq:>. F~·l-~t-;,~)') 

............. ...-...... 1 ................... __ 
RECE!VE/COUJSJON I 

® CARRIE!'LON 

UCT 

inpuLidle ~ __ _ 

___.______------------ --.-.. -. .-.-.-J ...... ~ 
r , !Rf\N.~. !::_OL~~I()N_. outpwL1rLproce::m v· 

STAR! TEST 
'® cirifi;rR':.:c}rF. 

® SQE~TESLERROR • 
.... J 

SQE ~ (r.puLidle ~ 

\ / o·urp-t.;t=!~~ProcfJss 

• c~~~~~:: l 
UCT 

\ { ......................................... ....,.,. .... ~~-------·-································~J 

NOTE UCT "' ;mconr.jitionai transition 
SCJE -'-" signaJ ___ quf.efity __ e:ror 

Fig 7-H 
PLS Carrier Sense Function 

7.i:tLL Data Encoding, ManchE:steT encoding is used for the transrnisskm of data across the AUL 
MancheslPr encoding is a binary signaling mechanism that cornhi.nes d.Rta and dock into "bit-symbols.'' 
Each bit--symbol is split into two halves >vith tlw sPcond half containing the binary inverse ofthe first half; 
a transition ahvays occurs in the middle of each bit-symboL During the first half of the bit symbol, the 
encoded si~:,>na.l is the logi.cal eomplcment of the bit value being t>neoded. During the second half uf the bit-
symbol, the encoded signal i1.1 the nncomplernented value of the bit being Encoded. Thus, a CDO is encoded 
:1s a bit--sy1Td:!tll in which the first half is HI and the second half is LO. A CDl is encoded as a bit-symbol in 
which the first half is LO and the second half 1s HL Examples of Manchester waveforms are shown in 
Fig 7-10. 

The line condition IDL is also used as an enmded signaL .An IDL always starts with a I:li signal level. 
Sinee TDL always starts with a HI s:ignal, an additional transition will be added to the data stream if the 
last bit sent was a zero. This transition cannot be confused with docked da.ia (CDO or CDl) since the tran
sition will occur at the start of a bit cnll. There will be no transition in the middb of the bit ceil. The 11JL 
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Fig 7,9 
fntc~:·liit<fi Pttttt.Hott t'i:rt Ji&AlJ vrLth Con&ifb:Jn.h.~g 

8itl}\i{!-.l'\Cf:) .. A 1lr 'e:;yiv·ii<b.>nt mHt~hnni.Hrr; UlfJ:tn.t;:d.nn nx>ti.n;YA/'i: h"·::-,;•ki;:·;, 

{nfi<t1;lxd:i:nn sn tl:>'\ D+';;g dxnri.t:. 

7,S.,L£ (\m.ttn! li.:Hil{Hi.htg', A. dnlf>ihr \'T:Ci)di::g nHx~hu:6Jm i;:< wrcd f\n- wnt:rn1 iHJ?lViL.n.g UuL i'<d dH:s 
;;~ignalh1j( 'fhD enn;dud S)'Iltbob UH:d i.H Lhbo sig;:wJinx m<:d::(·Uli>.>m <We csn, CS.\., nud rnL. TJ:w n'.;.n:nd 
);: F ~;ign.n:. druH:n d l'tiiqUdhcy \HjUd (/), \:h.!' hit i'MA (:hS). The cs t Jignrd. h ti wenai d.r;~,1.iT\ nY frHFltHt:f 
npai. b lnlCr>l'i.lNr bit rnt/; GH\/'2\ JfiJ:,:.i id:<•Jdhu; :s;Ipp)liF m~ire Hwn ~!fW bit: mit' (%'G 4.2\ tht· bl.t rat,) b 
w:;.:• en the d.M;;t drt;.d.t;~. ·:r d:w ;;;n~:r tf; whirL thA it}JJtr,;! .ji.f.pf{h: <:lrt' i'idew,m'VL The IDL iflipwJ nwi<l (}!\ ih+ 
umttd. dlYV.ihi L; thfl i%!.itH\ !Hi Ht.d fl)Ldpnn.i d.dinAd foy· th~t ihh dreuiL i\v:~; 7.:.t:r.:o, T'he C1nub<l! Gt1t or~ 
>:nlt i"' nph(m;d (0) iii; iH nne nrrmw:gn on {>:mtnli. In. 

T'h<:' fn:q \t\!ECY tnhnuv;(J of Hv: t:st And c:s{~ dgnalH <>l't th~ co d.n~uit d}d! \u) .i::5'+ ;•md that n{ 
rdpml •m the {J <iiv>Jii: 1ilHdl k~n ±VHf>. Thn tbt_v ~;;ydn fiftbe <:~b!Nl~ /ifi.o.f'l.h ;,, unminnUy (itPli/Gil% iittd nluU 
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lStYIEC 88-G12<3 ~ 1983 
ANF/lBE?i SM WJ2,$, HhU Wditim:; 

~·~····~ 

I 

······Lr···L 
u ~j 6 I 

~ 'fMI;IffOfW - I'Will\'M MTh 

Fl.g7ooH} 
EY&wpiea of 1\{.m.nehelilter Waveform"" 

oo· no wo:rm:; than 60'.¥l4G'fio, Tim CSD on the CI circuit shall. h.a Vfi a ih.~.q_u.enr~y t,oh~.rance nf BR 
16% with the pv,)ge widthB nn legs than 35 ru fu"ld. no than 70 ns ut tho zew ;:mb.t.s. 

CSI 

Signal 

ID:t 

tJSl 

73,2 Sign.~lb:~g R#hl, Signaling ;:~%te(:; ufib:nn 1 b 20 Mh/§ arE eHVlU:iJNIH<md by this standa.d. This udJ, 
thm ni .. tlw standard ap-Bzil:lea a EigrmJing t&tB of 10 millio.n bitE per a-e.cnnd ± 0 Ol<:.f. 

ft ]t; Intended thrtt a MD! operate ut B Eing:l<8 datn rate. lt is not precluded thAt DTE and 
Th:L\U des.igns be ID.snually switt"':hed nr solb flltk!Ti.i14:) ratt),s, /\.given ~N::al ntot.wnrk shall np0:r::d:e at a 
EifpJa.li.ng :rate. 'lb facilitate the Ronfi.gnratirnl of syrrt£rnfl, DTE and i'dAU Jevk0s shaH be 
labe.L:~j with the r;id:tn:d g\gn.ding rah) UM.:~d \Vit:b U:co.t: tL;;vioe, 
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lSO!lLC 8i;(J2<l : um;J 
_~\N.SUJEEE Std 802 3. l9~:r3 .Edh~on 

7.4 Electrka1 Charaderist:ics, Tenns BR and BBJ2 have very spuemc meuning ao; used in thiB 
subsection., The term HR is m:cu to mecw th<:' bit rate of the highest signaling r<1L' supported by any one 
lrnplernentahon of this interface, BH/2 is used tn rnean half the bit rate of the lowest sigmlling rat1" 
i.<Upported by any nne implementation of this interface (see '7.~t2), A.n intorfaco may support nne nr nwre 
signaling rates. 

NOTt~:: 'fb~ {'h:~rncterlnt.ics of the dr·iver t;.nJ n..:{~elvi.:~r ~~an be ~~{·hiev0d "-~/1th standard ECL log·k ~Nith th0 nddit..ion of an c1ppn~:pnBt.P. 
zx)urdblg :net\vnrk; b·Jt:..'PVeJ·_. t.hh5 linplenHc:ntntinn. .is n~)t rn:£.:.ndnu.:ry 

7,4.1 Driver Characteristics. The driver is;:; difk:n:ntial driver capable of ihP specified 7B n 
interface cable. Onl.y the paramctr:rs necessary to ensure compatibility v:itb the specified receiver and to 
assure personnel Baff;ty at thn interface connector are specified i.n the folL!\ving sections. 

7.4.1.1 Differential Output Voltage, Loaded, Drivers shall meet all requirern"nl:t~ 1lf this sectJOn 
under tu.•o basic sots of test conditiuns (that each of two resistive values). For driver;; located within a 
DTK a combin•cd indudive load of~ I ~tH ± l% lind either a 73 or 8:3 n +. 1% rf;<.;istive lond shall be m;ed. For 
a driver locatul within a JVL\C, a combined inductive lna.d of 50 11H :.': 10;) and oither 78 or 83 n ± F'i.' n:,;is~ 
tive load shall be usmL 

The diilerentlal output voltage, V,h, is alternately rnsitive and negative in tnagnitude •.vith rcsped to 
zero voltage, 'l'he value ofVd:n into either of the two test loads identified above (R . ., 73 fl or 83 Cl .t. J <) at 
the .interface connector of the driving unit dudl ;;atisfy the conditions defln,;:d vdue" V 1, V'l., anu 
shovcn in T'ig 7-11 for signals in betv;een BE and BHJ:! HH'Lting th.e frequency and duty cyde tolerances 
specified for the signal being driven. The p.·oct:dure f1w moasuring and applying the test cond.ition is as 
follows: 

(1 l Measure the output voltage V dm for the driver being rested at the wC\vd'orm point after overshoot, 
befiwe droop, t.mder test load conditions of7ALl, This voltage is Vc;,. 

(2) Cdeulate V1 :md V:J. 
f:J,) V1 shall be< 1:316 mV, ;;hall be> 450 rnV, 
i4) The waveform shall romain v.>ithin ;::haded area limits, 

Tb:· diffen;ntia I ou I:. put voltr.gie magnitude, Vdm, into either of the two test loads identified above, a1 the 
interfctce cormcctur of dw driving unit during the idle state sh:' 11 rw within 4.0 m V of 0 V The, current into 
dther of the two tBst loads shaH bs lirnited to '1 rnA, 

When a driver, connected tn the a.pprnpriate tv:•) tLst loads identified above, entr-rs the idle state, it 2haU 
:maintain a mirdmum dif!i;:rentiai output of at least 0.7 ·" V2 mV 1iw at hmst 2 bit times aftm' the las1· 
lovv to high transition, The drivEr difi(mmtial output shaH then C\pproach within 40 mV of 0 V 
within 80 bit tirnes. In additinn, the cutrent into the appropriate test load shall be lirnited in rnagnitude tn 
4 mA v:ithin 80 bit tinws. Undershoot, if any, upon reaching 0 V shaH be Jirnlted tn -100 rnV See Fig 7~ 1:2, 

Fur dr.ivc;rs un eitlwr tb,; CO nr CI nrcu:ib, the first iransltinn or the last positive going transition 1.nay 
occur asynchnm.ously vvith rtospect to the timing nf thf> filllmving tn:msitions or the preceding trandtinn{s\ 
respectively. 

7A.L2 RequkementsAftm' Idle. When the driver becomes mmidle after :::1 period ofidle on the int:er
face circuiL tho differential output at th(' interface connector sl:ull nwFt the requirements 0f 7 A 1.1 
beginning 'With the t!.rst bit transmitted, The ilrst transition may occur a~Synchronously with n~spH.t t:o the 
timing of the foll nw i ng tranC'iiions. 

1A.L3 AC Comrnon-lViode Output Volt-age. The magnitu(k of the ac cornponent of the cvmrrwn
mode output voltage of the driver, measurnl behveen the midpoint of a test load consisting of a pair of 
mntehed 39 £l ± 10; rHsistors n.nd cireuit 'i/C, as sho-,vn in 7-13, shall not ;::,xcucd 40 mV peak 

7.4.1A Differential Output Voltage, Open t:ireuiL The differential output voltage into an open cir
cuit, measured at the interface connector ofthe driving' unit, shall not exceed 13 V peak 

7,4.1.5 DC Comm{m-I\.fode Output Voltage. The of the de component of the cmrunon· 
mode output vllltage of the drhn:r, measured bdv.:'een the midpoint of a 1:toSt load consisting of a pair of 
matched :39 n J:. FX} resistors and circuit VC, r.& shovn1 in 7-13, shall not exceed liS V 
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~SOHEC 8302~3 , 1893 
\:--iSL!TL!-:1•: H!d ;orn ;; l'l!J:l Vdi< v"' 

450mv-

RAND l VALUES PER JA. L 1 

r·- + 
.... .,.,., . ..,_,_ 

A 

~ ~ 
/}\ 

---~ ·~ .. ~ 
R L \'d_'fr: 

.,. ... ---···''") 

i .··' e 1 ~· vi~i TES1l0~ 

.Fig 7-11 
Differential Output Voltage, Loaded 

7.4,LG .Fault 'Iolennv:e. Any single d.r1v~-:>r in the intt:>rfaos, v,;hcm idle ()f driving any pi:•nni.ssiblt> sig
nal, shaH tolerate tlw npplieatinn of each of Hv~ bulLs 0JkCified by the swih:h Sbttmg<> in F'ig 7-14 indefi" 
rutdy; and after tlw i~wlt c:undition is removed, the operatinn o:fth>c' driv"L !.W.;qrding to tht.~ specdkntwns of 
7.4.1.1 through 7.-:tUi, shall n>\t be impaind. 

ln addition, the nwgnitude nfthe output {;Urront from eiih.er ont.pnt ,yf the driver under any of tbe fauh 
conditions specified shall nut exce~;d 15{) mA .. 

7.4,2 Receiver Chat·<u~t*!ristks. The n:ceher f>pecified terminates the intetfi:1ce cable in its chm·dcter
istic impedance. The rH::eiver ,.;hall function nunn;:dly O\Nf the spoci11ed de and n<: comnlon-mode mn.ges. 
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CSMA!CU 

T 1 ~ ;wo n~ MINIMUM 

T 2 80 SIT T!MES MAXIMUM 

U -100 ;YlV MAXiMUM UNOFRSHOOT 
[ STOOY STATE OFfSET INTO SPEC1!'1W TEST LOAD 

+/- 40 mli MAX 
+/- ? mA MAX 

R m RiNGiNG SHALL BE <200 m\1 f<KA'X 

AFTER T1 1\ND BEFORE. T 2 

Fig 7-12 
Generalized Driver Waveform 

...... ·------···-········--~--~-----~---

~'> 
R1 

lSO/lEC !5802 :3 : JUSJ:O 
ANSUIEEE Std 80~.;~. 1893 Edition 

-1~----J ~;-1+ 

v' 
R1 ""R2c:::39H:±: 1% 

Fig 7-l:l 
Common-Mode Output Voltage 
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ISOl~EC {}8C.~:.-B :· J~h1:n 
A.NBVH~~fq~; f.:H.d ff.U .. ~L j~ki.:.~ ~~~:f.ht~~.>;t.t 

/*·~···1 

,, A // <>-~·t-· ;o_f!Nfll[i'jij ..L!l\il._IL.1.[;W Jl 

-t::~~~t---: : I ~ 
' /~&···.;:····' }" 2 2 

I ,// :'. " ~~-r-· ;'~, 
3 

. 3 ~ 0 ~<';~ ~~ ~..., ~ ~ i ' ·~-··',\.. / 

@-···················t:::::::::=~::::::::::::::~---~·-··········································'-"_,_::r 
Fig1""14 

l.lriv~~r· .Vsn.dt (\:nui~tJ0nM 

1ASL1 .ft.eoo.h"t-X T'hn>shdd.l.A~'t'"'~ls. Vilhm trw :ret:dvin;r iJ1terfa<~ d.l"t:uit cit the hthwhM:o nm.r.wMx~r of 
Lr.t.fr rt!tdvin.g Bqllipm.:mt i& drinm hy a diff<>nmhu! input :di.gnd at dthvr HE fir nwz .medin;g the I'r;;;qu.enr:y 
and du.ty '-'Yd(~ tder;w<;e~l 3pPeifmd klr tiu :r<:Y\:.ic"i:ng· d:n~uiJ, wh&~n tbe.A lord b HJO mV por.:Jtive with rc-ttpt:et 
h! the H h'.J.d,. tht; htt.;;d;V':0 dtmit is in dw rn f>'td£, and whm th.1A.hmJ. is HAJ mV MgAive. \Vith :t:<lfrpm:t 
b the If biid., th.s:. in:k;·l:'L>iio:-;· dreu]t i& in ilw LO sbk;. Tiw ·1'(x·.+ivu· nut):)ut &hall llN?"UGk tht int>Ht<:bd HI and 
.L(J states Llt thit corresp<~u;.di.ng ~nput ~;<:mdihmm. 

H Hw rex>ivor ba:t'. i\ ;;;quekh ftnbH"<', thH s-r-eeifkx1 .re~~d"ve thn;stwld \<t-ve.b ;rpp1y only when the stpel.d; i.f. 
r~ll r;y; ing thtl tsigrud V; JY'63 th-rough the n~e~~l 'i-'6t. 

N~/fl} Tf.£ up::.~i£1:;:-;d. {-~M:"e~~~ld ~~~v~~h: :ik::· n;:,::{ t.;:~l:B pn~o.d~~·Dl'x!.: ~~VBf n~~ .::LJ:.~· <tdo:} A:F] -~-~t~€-... r t:..~k:·~·.:.t.rl:".X~: t+~(lfl~~d ~·~L~!':>:Wi'~f~~-.s.~- f:h}th BE~t.-=~ (:f 
.;:+~~~tli~:::..t~~;:.::w ::::H:.::::t 1:::~:-: ~~;.·f:i. 

7.,4-2,2 Af; lHffez.'vrndHl kfH.lli fm.r:w:Hbrt.e{1. The H<:: difk>tNltbl i.npwt Lm.po:J.<AnrV krt AU! n."'toi:vem 
bt:at<!d in MACs ihd1. tuv€ a r;sll part of 'UJJH n ±: WY,, with the <gn nftfw h\agb&t'J' pHtt por.:itive. and 
tb<-~ p.hase angle \A" th.~\ impNLtt1.C0 in <:bg:rKoB kit<> th.r.dl or >~qc~d. tn O.l!Tie th:ws thH n!d put of the h:npmj .. 
ann', wh.en IT\HasnrHl '<V~th H :lG h:1HY d:rw wave. 

Tht ""': diff<:ir\'botral ~qrnt i.mp-etbnc(· tO.·t AUf ttr:o:iven;; loeated lit the D-'.l'Y fl!Jall have a real purt: of 
'rT .HS £1 + B'fb, with. the s~gn ~1ftbe i.tnBgi.rw:ry pr.1.n pofJitive, amlthe phr.i&e angle ofthe i mpo:bnt't~ i:n degrees 
1e:;;<r tban <:rr w;ud b G.DLR~\ d.m>1B t.he :real paM; nf t!J(~ i.mpmb.nce, wh~'fl merwuwd w:hJ~ a W &U-i:t dnt' 
WRVV, 

A 78 rt +: G'Ji, rei'litk:t ;,, punU.el with nn inddetanee 1.f ~;n;ate:r tban 27 f.lH ;:w 50 y.H fbr n:~N;iv~'.r:s in. tih' 
1\i.Al.J n:nd DTE n~Jp0etivdy; sH±i•de:;; thl,;: reqy.inonumL 

7.4.2,8 AJ.; ()o:wru.tH>J:!!·h'L:de ft<€t.n&>'0· Wk,n the rw::d\'it:.g \.nb!dHu! dn:uit Ht. tht! remlvi:ng equipm(mJ b 
driven by· a dHfemrd.i;J input a\_'\;nal a.t eithe-r BR u:r H.Iifl meeting the ho:p:wm;y i-md duty ryek ble.ranc..~g 
spedfted fnr the: tii\~1JiJ h!ing driven,. the tl><;dver nuh:m.t shaH ~i!HJii%8 Uw p.rnper vutou:t Aato m;: stx-!<::'dled. 
in 7.4,2J, b. tl:w pmH~nee of g peak osmmt}n·-ffl(rth~ ?W ·sine W}JVt: volt<i~p dtb .. ~:r d' fr.~~m- :w !.:Lt V1 40 kHt q~f· 
enmcz~d ta eirndt \'U in rn<tgr.diwlfl fn:a:n 0 L1 H V, ot in magnitude 0 tG hiU mV for H~ vdL>f.V" 0f fr-om 
40 "k.Lh t~) HF <iR shnwn i:n Fig 'f-,15_ 

1A,:ZA 'l\:d;d Co:nmwtt·Mwle Hm11.ge. W1>Qn the n>cdving int.(~rh<::k'. 6rtuit..:tt Uw :rotd.d~ng Htpip..m•~nt 
[;.<. J.riVGl hy a diffen::ntid input 6gntd at efl.:.hk~.r FfR. 0!' Bl'i.-'2 m&<1U:tig tJH; f-reqwm.ty trd duty tyde td~ir·· 
am:c" "F<:dflwi fbr the 6reud: being tkiv•~n. ih~r n1f0lv(~r m::tput dn.U Hi{S\lmi': tJw inh!n<hd <Jtttput &tat~~ o>.> 
&pNifiecl in 7A.23 ln the prt'S¢nte o.f * hh;d. <:::ommmHnocie wtibg-u, tk Fki> 4C, .rdcrenced b dttdt VL' in 
Ewgnikdc ihm:::: G b; 5.5 V, ns sl:wwn in. the test flctup 0.f Fig 7<U\. The ac cnmpm.:ent sholl rN>1: m;:t0.:d t.b~ 
:requirements uf7A.25. 
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~··· 

CSMA!CD 

'' 

vc 
'''"" _____ , ''""'~ 

Fig 7-15 
Common·M.ode Input Test 

f80/IFC 8.';G;J.:3 199;·; 
Af'.JSfJf~~i~~.E St,! 902,:·1. ~.99? E-:-LU~·.:-:-: 

The receiver shan be so designed that the :magnitude of the current from the cornmon-mode voitage 
source used in the test shall not exceed l mA 

7.4.2.5 Idle Input Bd1avior. When the rt'Ceiver becomes nonidle after a period of Idle on Uw interface 
circuit, the characteristics of the signal at the output ofthe receiver shall stabilize within the startup delay 
allovmd for the device incorporating the receiver so that it is not prevented from nweting the jitter specifi
cations established f{Jr that device. 

The receiving unit shall take precautions to ensure that a HI to idle transit·ion is not. falsely interpreted 
as an idle to nonidle transition, even in the presence of signal droop due to ac coupling in the interface 
driver or rf'ceiver circuits. 

7A.2.6 Fault 'l'olenlnee. /\ny s:ingle receiver in the interface shall tolerate the apphcatiu11 of (:)ath of 
the Lmlts specified by the switch settings in Fig 7-lG indefinitely and after the fault condition is removed, 
the operation of the reeeiver aceording to the speeifieatlons of 7 A.2.1 through 7.4.2.6 shall not be impaired. 

In addition, the magnitude of the current into either input of the receiver under any of the fault condi
tions specified shall not exceed :3 mA. 

Fig 7~16 
Reeeiver FauH. Conditions 

107 

SWiTCH SETW~GS 
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L.E~AD A, LEAD 8 
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4 3 

4 
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EiOhEC llGffi.;i ; 1.99:.~ 
:\NSlflELC ~'d $02.\ l\YH 1!\:!H:.hl~ 

7A3 AUt Ca:M0 {:hldi.nwte;:Ld;k~. Thz! if',L.:.;rb.ce ;:-ahk eondorl:a of :1ndlvi&wdy P.hiddwl t.wL-i;ed pu.kf. of 
'fNirC~ with ;;m nYemU shdcloovc::rng tb;«e tm:Lvidud &hiddGd wiru v~iTh. Trk!-"'" shield~ tm44 rrro\'>!.0 ~uf
fk:krt Gbddir1;; i;) nwet ihe Nqui.remenH qf f\r(~t,~Jch!m ~g4im~t tf intiT£(':tTfl(~; r.md lhe hilnvrir..g t2hLe 
pammd.rr.". IrdiviJ ud d~idd'> fm· H1d< g\gnd pai.r ore f'kctrkaHy iudated fr.orn tb.' i>Ui;t·!r Ghidd hd mlt 
n•~ees;~<n'ily :f:n'm tad> other. 

The OV<iiW&J. A~idd ,:<taU he n~tu:rru:>d to 0m MATT md DT.f<; Lhrib vi,tlheA"ffl t(m:wcuw :'lhd! mt ddir,<.•d in 
'1..0.2: and 'i'.0)L Jf m nmmwn drMn wir(' is tcfGd hrr nH t:b<~ signd pnlr ih!ddG, then it ~!hal! be v:>nw:<:ted to 
pln 4. kdr'<!iJ.ud clmin win~ rdu(t'(-< f:w 0oeh :'ligtw.l yair m<\y be w>M fsH~ 7.H.3} . .E iG t<~~>«mmend.;;J thai, 
iw:krdu:lld.rdn. WlN-'" b-e ~Gf'd ttn HH v:mtm1 mtd drtu <)tn.it Ghi("lds t..:.! mMt Buhsfiv::tm:y crof.t.ialk level;:;. If 
imli,.-id>.:;a] tirffiin win~G a:rP u~ed, tlwy du.i.H lw inLm:(~X\f~,d:ed within theAtJI edilH at f.'Mb(~Id rmd 3haH be 
1.\?ftrti?d.td d. hmlt tn rin 4 Bt dl,Ch {-\IHJ ef Uw cr~bk~~ 

The FWM.~HCi' nf t.hf:" (\mtml Out :'li.g"nal pak b iipti!JnaL if dri.ve.r ~)t wcaiveT ti:n:uit cnm;wn.§.'.nb ii:w f:X) 
nr-c not pnrvid&>d, Gmdd.:mthn s.houM iza givm~ tn pr<f[Hwiy kwmlm-lting the CO ~ignal puir witbh t.hz~ DTG 
and MAV W pn!dmh:s et:T<HHWJS \Yp:oraiio[~, 

7,.4,~Ll Condud'<~£ Siz-e. 'fhf' <k pGwcr pd.r in tho int0n~onMt.t1ng c..·\hh, l<)lhtgP o:mm:m1 ::~md vr:slh~t,tt 
mi.tw<>, dmn l:w <::m.1.lp<em:><I ;>fa t.wi1-hd pai:r (W tmff:khmt f>H!f,•! stwnded. wire.s t(~ n~rmH: in H H(ill~iwll. ~k 
t<e8ktr.m.v-; l.Wt h~ t'xt'0"Yl1.7\ U ptcr tr:sndui.:hrr. 
Cood~Kb:r sh.;;; fhr tho §i;pv.'l .tnirr.; :<l&wU b.; <:.kkrmin<Oci ao::nnli.ng: tn thhl w:; rdatai pa:ra.md0rf in ?4.A,2 ... 

(4.?.0. 

'LLiL2ll\tb.'--to;Ftli.r lhdan<eed Ct'0~ct.Rlk. ThE bah:n<A'd tnfsstd k from ou~ patr ~~f wi:re;;; 0::< mw 0tlhrr 
f'Bk lH the 3HIIW a.<bk g},e..ath (>•;>hEn. <:>Gr.l::q>r:'tJ.r h df'iv(.;n .PCf 'f.;;L:i .1~'/.:,LJ.~i) fhaJl bi:we a. minjrmJrrl vr.i.fm1 nf 
40 dE of .attf'm.mtim~ m~eaBun~d on~:r HH, nmgc of FH/2 tn ER 

1A)LH I.hff~~r-i~nthd Gh.arKCt'L-Thtlc hrtf:H.-i!rtnC<r~, T'h; J.ifh;n~i<tial dvuut~>ri.<~tk impHbne<; for dl 
stun<.~l p<Zirr; du.H h;; •equal whh.h .J: Q; <mci ~dl rx~ '{8 J:. ~:in mcnmrrud nt a l'rz•qmmcy Gf.T:Hl. 

OJ 'The eommon~mnr.b \:rrnmk;;:r tmp<:'<b.nee f!hdi uot enx·ctd the \iabi!ill §h.nw\1 in. Fig ?<lr !)~·~~:rill<·! indi
u<:cd :r:n~qu.d~(V nmt,>D. 
The diHbr0ntiaJ mod(i lnuui:ff.n· impedtn\>e(1 {o.r <J.U rnir.\s' '4wH bo nt ·tn~~t 20 dB bf~iew be common· 
mode tr.undBr imp~:Kl.ane-.:~. 

1AAJi Att~>nu.ntim:t. 'L)tw t4ble H'Wnu;:;tion h:\Tl& betwnm J.riYH and n:u;fwj C:l.t. wepm:-ate :.LrUrme01) 
lhr ewh. :dgn;d pair ~;b:~.U not efc~~!d ;J .if:\ nver the Ln:;_u(tV.:;y n::mgo of BRit b hR. (FL.; f:r!(' ~rinmvm'<'H mer.\ 
sure mu"! ts. 

1AJLG ThMing ,Jitkw C>J<e mo.:tb;; thw f.'JlN.'if'ic:d:iGTI ah.EH. exhihit (Agej<ltet· ohw :rtwre Uuu1 :L5 nE 
d tt-.~· .receiving end w}wn thp 'lnngicd: lq.;al kngth (,f Hw cable a'> 3pn:ifk,d i.n 'i A.~U. th.ro>.:;gh I4.3J b tH· 
mino.U>d in a '! & .Q. ·.t 1 'fr, tz'rrlslo:r lit the nx:dvi ng mtd :md le01 dd ~"f'n wit}, pc;~~~Hkrrc'l.:mhm .Manc.ht'-0:0-f" enu~(kd 
bin.>:>.ry J~~ta from a da.ta g>:oner<>t<H.' which clkhibib n<; muN• t.ha.n 0.5 n5 of <A.w~ j{twr m~ hnlf bit e-i>Jh <lf 
~~1mrtly 1/) HT md whr~'~' output rrwd.<J; the i>pb.:ifkd;i«t'>& d'TJJ.l thr0ug-h 7.4.Lti .. 'fhig test ~JmD k~ <::\lli"i .. 
dw.;h:rl. :!.n H rwbw-frt'o ~mvi:romrw:nL The Hhtrv<} ~ped:fh-0 wmp~~ne~;.t is nd M i;;trndlwH mrw.;; thnn 1. n<' of 
~:do' jttr.e.t l.nt<~ t:.h_, ~ytL!m. 

7.4.3. 7 1Je1ay; Jhh i siww.l dd<lf bt.t>ll'l~e n d:ri vm· rmd rHx~i~Y:r (at tK[K{l:Hte ;~tatkm 1:') fo:r er.i.~h Aign al pn k 
:1!-.b)l] not FKceed '!57 w~. 

7J'L1 Ge.mt•:r-aL Th<' Ai..11 (NH3if10 d' ~'ltlK;r tbn:e <t.r {()tn· diff;renh<:d )<dgnal d:reuit~, ].mW<:1r. ~md g:rmm(L 
Two <rf th'~ ci.r;suits ta.rry entnciecl data H.:c.d Lvn carry Htcnd~'d umtrd infr:srm4bm, Ci:rl~u.it.& DO (fhtn Gut) 
ctnd co {Control Out.; W.N' tr.m.rGt:><:.i. hy the IJTE, anJ drcu.fts fH (Data Jn) md ex rc~mtn~l hi ~tf(o s~urrmi by 
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Fig 1-17 
Common-Mode Transfer Impedance 

!SO/!EC 8802~;-l - 1993 
:s- N.~::n~PP St~l j.",;n:· . ..:. l9~~~~ E~~!~U-::::: 

the }Lo\lL The interLtce also provideR Elr fHl\VH transfer from the DTE to the MAU The CO circmt is 
optionaL 

7JU'. Definition of Interchange Circuits, The following circuits are defined by this specification: 

Signal Direction 

Circuit Name toMAU from 
lYlAU Remarks 

DO Data Out X Encoded Data 

DI Data In X Encoded Data 

co Control Out X Encoded Control 

cr Control In X Encorkd Control 

'VP Voltage Plus X 12 Volts 

vc Voltage Common X Return for VP 

PG Protective Ground X Shield 
-----------------------------:---------------------

7.5.2.1 Circuit DO-Data OuL Th~; Data Out OJ()) cin:uit is soun::ed by tlH DTK It is a diffnrential 
pair consisting of DO-A (Data Out circuitAl and DO-B (Data Out circuit I3>-

1'he signal t-ransferred over ibis circuit is Manchester encoded_ An output message containing a one bit is 
entoded as CDL An oatpat_jdle message is encoded as an JDL 

The :follmving symmetry requirements si:n~ll be met when the DTE tnm8fers p8eudo-random Mand1ester 
encoded binary data over a DO circuit loaded by the test load specified in 7ALL 

Bit ceHs generated intern<:d to the DTE are required to be 1 BT within the w;rmitted tolerance on data 
rate specified in 7 ,3,2, Half bit cells in each data bit are Hw he exactly 1/2 BT (that is, the re:ien::nce point 
for edge jitter measurements) within the permitted tolerance on the data rate speci.fied in 7,:},2, Each tran
sition on the DO circuit is permitted to exhibit edge jilter not to exceed 05 ns in each direction_ This means 
that any transition may oceur up to (L5 nH earlier or later than this transition would have occurred had no 
edge jitter occurred on. this signaL 

IOH 
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iSCiilEC &&W-3 : :' S6H 
£\N~U~ r;Eg tt;id ~f2)~~ i9Gt _f.d~Lk~~~ 

'Lfr.2.2 Ci!Nrd.t Hf-th~t.u ln" The LhJa In (1)1) d.rmlt i.8 w:.an:<.;~d by iJw .1\:L\lL H tf. H dini~:n:mHal pni:r 
umabHng o.fD.L\.{l}st-aln dr-rc~".it A~ tmd. DI-H (J}i, bl In d:rcu.U B), 

Tlw Eig:rH.iJ t:n.;nd'e:r:rcd nvcr thhJ t:ir·ndt iR h-fa:n•.:hntei' enwdet:L An i".rqmt m~::'!r<~k'~ 1:.mtain.ing n ·t,(f() bit-;~ 

enG:Kkd us CLh.\ An i-nput me~;;:a;~ r:onhainhg a om: bit i£ ~:ne.:de<l ~ks CDL An input_idh tni(·m>q_pi is 
~'rtendbd 0-fl an l.DL. 

A DTE nwdlnc t.hb S\.fNJdfle;:<.tio:r! ilviH !:.><.::' rw"k: bJ IX~t:dve. on t.ht fH d:reutt witbou.t n ih:f.;-~-t.Llhh! Ft.:.>> 
Y.rn:r, 1Wn1w.l pre4.rd;k 6tt.o. f.UYangd ill kpd bngt.h pa.dtH~"! ag rw·-.n t by ;,xuAlwr ~t~ti~m to Hw TYIT:, Tiw 
t(~st g.:-:rwmt!w th.r the tlnta on the Dl dru.1.it- fl!haH med t-ha n:q:ui:r<:mwr.l:; !<Jt· 4:river.s lr! MAU8 qwciud jn 
7A-,Li thnn:~g;b 'fA. L:'i and d:aE d.riv-:; lbo m: <.:in%l-it ilmmg;h H terv kngthAUI e[>,hb, R.r.ntd.m;l (!(.!l.lll\:mt:-~ llf 
Nigejit.t.P:t ft"-0.,..-, 0 t.(l :!? mi rm tfthi;:r .:o\!Je of 0<1Ctl tr<;~h§lfiM< :.>;hdllw HdJ~;;J by tb$ Wst J:}:meTator to. t:r~md· 
Mmw i.n. bit,, in th..~ pr,:.~lmbh:, and random ummm1B d edtre jitter (r[ f'r.-.;m G tu 13 n:-~ on dt.hu ~He of ead:o. 
t.nmdhmi :shdl b-<::1 add~d b t.h.P trarmitior.3 b aU hibi b. tiw f:ra.Im~. Prwnnbb leri.gd1 b;m. thl_j W5t g~'ll(~mtnr 
nhaB bc4/ btt.< dpma:mhk', bHnweci by Ow Shit.. SFD. 

NOTE: A mrpifktti' t- pc>rt.Ln A tL• \I'W.'lm jil-t.~.,. m.1'<_:;· k• mmr,~ndnm ln. n.at,JJre md "~'n..'>l~t,> 'if'~~ <'>k'dJ"ci~M ,-, ~h& <l.f ~h; m kH.:>i> t>·(<n.>l· 
ttOl..'"til l<t .'l.<i.u.'s.et o.i.in.>':ti.v" fr.:,-,n (J>dr "''-"'"''"''\ t.h''~'"'"''"'!. e\ 16.6 ~'" <J<!!i>' jftl:z>t ;~ &~tld "" i-.b~· tr;mwmit-•'Otl ~i\wd ,-,t l},.,-, ;·r.oddng 
YJJ.T, '-"""l"-W ~-f,w. T:.'lli dii.'fut~ir.h'D k1'~<'<"'-'~' .ELS .tll\ ard .n tiB /rt<'>r 7<.Tl:'.'m(>'1E .ffii.'lf.li>"\'r '.kdpl. .tW..!rgt;L 

71L2:i Urta.J.it C(.~----·Co:utrn! Out (0p-hrmaD~ T.h0 Cnatml Od (CO! t:~rndt h wmn::ed by lhe DTE. H: 
is >l d.lffi,>nmtb1 pai:r wn3h~th;g vf CQ...A (Z.>mt.:rd Out drcr0t A) sntl CQ...R U>A1t.:rnJ. Out dn~u\ t .m. 

'J1N :'!ig-nd i:nmfft{':.r:tHd GY(·\f ihis t:trcni.t if~ mtem:kd :·>5 dH'W'I1br.;d rn '(~LL2. A UU:W . .J'>C"'}'!JE~i [C!!.;';;;~;:.ge i;;: "m· 
<:Q(i<;)(j f.Q C81. A rwnnti-l nNi50K!{e :is <31Uid<.:.0 8:t JDL. An L'<>Dia-0: rnt'~"tr~li.(C i.s encviid ''"' csn. 

1JL2.4 Ci.n:~Jlt CI.....f>mtnd in< Tb~ Cnntrc;T In (C:.l) dr-tuit iR w:H;rr::.~d hy the .MAl..L HIs a di:[ktPnhA 
po.i-r s::0n0ishng (~f CI-A ((\mh:·d 1n drruit.. A) and C03 ((;(;r,:t;:rd ln dn::uft. BJ. 

The dgnA.i t:ran .. '-l-f.ernd G'IP:t th.!fl! dn:uiti'! t<''Md•.xl Jt d0(<m!x0 in 7}L1.2, .A n;.au ... rwaifdd.t ffi.iS&ag<.:.' ben
wde<l a~ IDL A m<m .... not...rwaiiabw !t.k:S..'HJ.fY in <:mc0d...A. ~u C8L A :>ignr.d...(nuiity_y.r-rm· m<:'fl~lH.D' i:& <·m.uhi>~d 
nr> n USO. 

7.5.2.5 Cirou.H V'PLVo.!W:i.f.F>: Pine, Tb> VdUt'\1 f'"lm> {VP) e.knd ir; ~l~l cpt.i.~nial d:n::uit fhat r.nay bf 
fo;(:Hr"(i'd frum -u,~, .DTC. If thia cireuit :i§ m;ar<:~~d En~m. the r.Yn: it.. dnl! hP eapdil~ f)f ilpm:utin.g at iHW fixd 
"level hdWt'th + 12 V Jc ···· {i'fto and + H\ V dt: + 5% with n~q:w'i:t tn t:lrn<it VC t(n· ~dl CUrt"('Jri:s from() b 
5WJ mA. Th~ 8-o.llt't.i'o <nan pnNide p.rvtectioo for t.hi;;; dr-c·,~it '~gdu;t r1n v'Trlvnd umd.lbon. The m0thvd of 
~~v·(;rbml pmt<~db:n iE rwt 1-lf'l.?db.od; howh'e:r, urHl:er no com.:l:ltinn:.:; of Jptrdiw:~, <.:'id-~-:r no.:r:trM.l m •:<Y<.;Thttcl, 
<ihtdl the sryvrce apply a voltage t.G cin~uit VI" of h::'!a. than U nt' zr~:.rtk!t< than + 1.5.7fi V -de as 3p<dtkd ak\w . 
. M.ATJ deu.igner-n ;rrQ cmJtloml<l Hmt pTnt&d:km rm%a.n& (tn;>bFd by p(O.V(Jf 8-o.tm::,,;; mxy ~.;m;w:.e th .. ~ vdtnge at 
signd VF tn il""Gp bduw the ntin[mmn orwn'.hu:nd. vi>!Lt~F' or;mdikd w:!dmd: gtthH s::r~mplek>ly to zHm vdte 
"';rtGl.iiHAt dTawing in. exs::1wr; ofthe CHrrtnt supplied are npplied betwena VP and VC Ad~qm\te p:rov!.si~mf. 
Kh.>l.U. be mttd.e t0 nmn:re thAt STl.dt a rmdithn ('b~?t! nut t~Ft.'-'0 tb~ MAU to dh.rupt tile medium. 

I:ftlw :tn.T~ do% not Mlf)[K<.tt (iretti.t VE it. ~•ha"H hw._,.(, nu rmnwetinr.c to thw ein:uit .. 

1JL2.8 Ch--cuit \Ft..>Vdt.:agH C\m:unon. Cin:~li.t VC b Uw grmmd :return tv the p<>w~·r ~mu:r.u-: fer drudt 
VF z:r.t.pnhlc d ain.ki.ng 2..f> A, Aku, dl c~mmwn.--nwcb tHminatoru ibr AUI d.n~uits &hall bu mr;,cl~ b dn:uit 
vc. 

7.5Jt7 Ctn~Dit 1-v.·;.....r•:av"kK·tiv~ (}nmw:L Gk<::Hit .PG dwJl he ecmm~ieci ~) th.r.ur:;;;; gwmd thmugh r.i 
m ;nj Hl\1 m de n~gista.ndi nf 2f} :mf1 at tlw f.YfE emL 

7.5.:2.8 Cilr~:~Ulit. 8hk~k1 Tb:r.nti:rn.utl.on&. h.l'iili·:.d.ual pin h>:rmhabnm< sh.dl H\0Ht the hlhwing re.<:pir&
:mt~ntrr 

{2) .P·1n~ l::- 4::- B~ 11~ l 4- Ct\p.B(~t~-=.reV ·::.::-cJUf)lecl. tc Vt~ in 1\l.AJ.T 

W) Imru:xb.nct U! groow:J. < 5 n Hl the lmq<'f;t nw>:r.atif)r;d HP/2 in Hm MAt! Hn.d at t."h~ Jn'ghw,i; .nh in the 
DTE 

HO 
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7AL1 fh:JlnhhMt qf' hl\~eh$i.Sh;;mf lnhn·PtM~i*' 
i·4~/tfl h.~~·';fw: t t:~·~:t);lJ%]·~:::: ·(::fh::1'l·~.x>i:dt ~if\d tlre ·~rA\ . .;T th::\~ 

/)·(~ n:.i.. r~ h:an ·ha~t( H. 1:r::n.h~ ((~.n.n.~:A:::b::::::r nx~ <H: e (~::rtd. Hn.:cl. f~. f0:rn:.jJ.h:~: f::~:~n.rn;:::~:;tb't (:n. L.h.~!~ ·~::it:l:-:H=~:Y ~~:::n.d. 

A.U fkNAtw <:;;.;tli.v::,;t<:;;n: f, 1uU h.8'"fl tbJ m1L.b nn.d tnnle cunn<!;.;Lnrm thuD hav>:)' yn~lZ' (HH 

d<:;\'h:Uod Ul "/ .•. lJ$, ?"·1.9, Ctnd 7<>)) AA the 1:'\o{H).!':i.iH\ tVNh:n:n. 

1lUd iAtJ# lMt:ttt'hH~~' c:.mnt.ot>1Aw,. A f/iitl\(\{tilt l:il.Vhl.g thE :1:Cdbnienl U\N\ASU)HiLY dh~Sn;hlh\H <~<' 
:'!l'•e.:&h,•::d itt nt.C.:' din<:\ l.'TJ '.vitL gdd··plwi:n<l Hitlt+<Lt l'ilntH Ii>' 1.HwJ lin t.hs hue Hl•i:mJiJ.<:~J 

<:':1l)").J:\.8:::{.J:<t:) Hhsll be. h1i phi.J;;:.l tn &i :gnrn 
·:·th~.:~ tHStWtn::D:~!:::~j:~: nf' ():1,:*~ f~& h}t.-:. :-;h)t.-:.ld i:o 1c<:fUi )J:\:\f\)';{ 

······ @ 

J 

····~·:. 

nf th+ n;.h\P o:keld tt; dJ.>t?&h;. ;:;.;rrnd 
r.:.~~t 6.M:·~~-et~d. 5 Tnfl. H:h:.m:r h n·}:tn-::.rn\~-n~ of hJ.K) 

:::·~·:~i:::.q: :::W.:::::::~:~·,~l::: 

:::-::::.;f::*~::: 

:::::::~=:::: ·::m::~:*::~:·=: 

NTg'1,Jh 
f>:HMHMh:w Liitt1idrig P'<}ds 
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'"@)}%:·::!: 

tJK/ii.!F!tb.'ii'U BtU. ::,•::i:t\': i~({'•' 

.. &H}.\~,. IT~:t r~u~=n {:::;n t~~L~=~.~Nt> 
{::·:(:·M:;::::f/}'1:'{~;~· .;::·LANG£ f;::}n F%0 :: {:-~:~: 

: ~~, r:::·::l>: t::.f-1:::0.~·-r;-:: :t>~ 

~ Mt mt~·~ f:'~~:.f::ftL OM 
:? ":fil-<~M·tFHH :;~. 'f··::t ~:nrn f:.fo./;::~··~ 

fHKY \JNPIH% 'liiX 

Fltt Y-20 
CtW!tt(%Jtox l'lardwnwe and Ali! Cnbltl Conhrrwrgtku~ 
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_.. 

l~~OitEC 8SffJ--~~ : ~~~~~f 
AN'£1/tEEl~ ?t~~ :=Kll)~, xw.n E~d hJ~-;.n 

L~ ,::i'ti'hct w U~(SiP'1\ int(JtttHtH:rtbllity ((:. cotmedm:~ ~!htH.LltEd b:·Gm <hff:;:rent :r.mwtd~J:brT:rol, the o:mnector 
w#h D .. 'nwh' qmh.ds sbdJ conhrm tn I:EC 80'7<2 (if and :i:w:ve gold.v;!ll'lh'd cont:n.cb n.nd. dtt·rA~J,.xt t'hdh .. AU 
uJdith•~k b ,:n:ov~'b 6t 'fto{nctk :{lH-Jl ta mJ•k shell eowluct.ivdy Ahall b.:' nn d1.e Hht;lJ 1d th.,, co·n:n6::0:rr vdth. 
n:\tdE ~:m:d:;:et.£. Thc.rc Bhnu.ld he .nmit:iple <e;;:mt:-\cL rohth ~H<hlnd the dJ0s cf tHis s.he.L b ptnviidu hw »hidd 
G<Jn.hndty .. 

The O>lEH~:l:tur it~ nut: Sfwedd h~ pn;viJ!Ji; Ojktabr wntMt. wi.th th" <'ihiflhL &nd ty.fW'1id:ioni:\ d:m.H bi': b:d~£n 
nt in&bdL:tt:itm thtt" td wr:nure ib.d. tht i.n~talbt i.~ WOI'JH.od iJ~nt the &bich1 h nM; V; ln brought. inte co:ntad: 
whb any hLZ!l.t<:hli>l >..·nLa;u~ wbh> hdng iumd!Hi. hy ope.:rating F'-YGonnd, 

ike n:JHmH>':·) !.AlS]. 

1 

15 

8 

1.3 

[4 

Shdl 

DO·A 

tK>B 

rn~x\ 

.DT··F 

O:>H 

co .. s 

cr .. n 

vc 
VP 
vs. 
PG 

f}:Mh Out cireu i t A 

f.k;,H {};;t; dFJ.Jit B 

'Date; In drcdt 8hJdJ. 

f\mtmJ Out th:cuiLA. 

\\d:ng> Cummm 

Vdhlg:<c P!ut: 

Vdhi.g:e Shield 

~-~'"'"""""""'"'""""'"'"'""""'~·.w.·,,·,·.w.· •• ··""'·· .............................. ''""'''""'''''"''"'' 

-~~·.•,•,•,,w,•,""""""""'"-~· ..... "~·""""··"'"'""'"""""'"'"--'"•••••••••••·~'~~.· .............................................. __ ~" 

.N(ffbB: (]) s./dt~y.~ Ph::::~ t::qd. V~-;-k.~gt~ Ot.:n~r=~.:.~J.t. ~AM;~· &i:::. ... ~rk~ ~·Wk"=)!A~· v~~h· ~·:l Uw AU] (.&hb .. 
( ~n /::.~~ i.ndi~:~~:tR.=d. ~k). 7.:i:.?. "1;. th:·.-· A k=·~;} ~==.f ;;i; ::.i:--~''i:)/: i1 F,)!:;~:lt: h:-c;; ~o.;::J . .u i:;~~~ tt~ d~~~ g h}~~~: fu~ H. rn E:.ig~:~J .:xr.:.d ~;:~:g:~~:¥.lvf .b:t * Lf) ;::~gt:::..~l. 

ili! 
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11"""'"""''' 

JSO/IEC S302<:l : .UJ93 
1..'\lQ"f.!l"~::'~:;'r? ;;:..:~,:; Qfl,·: ') ~.r·,n,r_, ~.;:,.;~,;",. 
~A••-.L~A_s,s,s "-'•"-' '-.-'V~•'•'---'; $.<../J•~< ~·<..;-~HH) 

8. Medium Attachment Unit and Baseband Medium Specifications~ 
Type 10B.A_._.;;E5 

f.tLl Ov~Tview~ Th.is standard deflnes the functional, electrical, and mechanical eh.aracteristics of the 
:tvL\U and one specific medium for use with local networks. T.he relationship of this speritlcation to t.he 
entire ISO [IEEE] Local Network specification is shown in Fig 8-L The purpose of the Ivit\U is to provide a 
simple, inexpensive, and flexible means of attaching deviees to the local net:work medium. 

OS! 
REFERENCE MODEL 

LAYERS 

APPLICA TIO~~ 

PRESENTATION 

SESSION 

TRANSPORT 

NETWORK 

DATA LINK 

! 

f 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
I 

I 

LAN 
CSMNCD 
LAYERS 

HIGHER LAYERS 

LLC 
LOGICAL UNK CONTROL 

MAC 
1EDL"< ACCESS GONTF:OL 

MAU 
PHYSiCAL 

~B~--+--MD! 
AUI ATTACHMENT UNIT INTERFACE 
MAU MEDIUM i\TTACHMENT UNIT 
fyiDI MEl'YUM DEPENDENT NfERFACE 
PMA PHYSICAl. MEDIUIA ATTACHMENT 

Fig 8-1 

DTE 
(}\Lll net 
expos~d) 

Physical 'Layer Partit:hmi:ng, Relationship to the ISO Open Systems l:nterconnection 
(08!) Reference Model 

8.1.1.1 Medium Attachment Unit, The MAU has the following general characteristics: 

(1) Enables coupling the PLS by way uf the AFI to the explicit baseband coaxial transmission system 
defined in. this section ofth(;' standanl. 

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

(3) Provides for driving up to 500 m (1640 ft) of coa>:ial trunk cable without. the use of a repeater. 
(4) Permits the DTE to test the J\:IAU and the medium itself. 
(5) Supports system configuration!" using the CSl\lA/CD acn~ss medmnism defined with baseband sig

naling. 
(fP Supports a bu'S topolo&,:ry interconnection means. 

8.1,1,2 Repeater Unit, The repeater unit is used to extend the physical system tnpolor:,:ry, has the same 
general charm::teristks as defined in 8.1 1.1, and provides for coupling togeth.er two or more 500 m (1640 fl) 
coaxial trunk cable segrnents. Multiple repeater units are permitted v<.rithin a single systBm to provide a 
maximum trunk cable connection path of2,5 km (8200 ft) between any two MAUs. 

t15 
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L~f).f1 me .J8GX%~ ~ lJ9J 
A~.;:n.;1i:,~}i;g Std Bn~t3~ lF9~~ Ed.~tl:~~·:·::; 

b£w®b&:t1d. 0•1M:dsJ 0}1#tertL A ;;;yid:<-~m. wh>n-;by intk:·rrntint\ is dhet:t.ly etH:H.hd. <t.nd ~m pti.'Ss.i'd on the tDrUi·· 

id han.md;:;,;;:ien m<·d:i.um. At ~my po·Lnt <>n Lht~ nwdimn,. nnJy (~n.e infonm~ti(m <gnril M. '~ d.Kth! O\n bt~ prt~H: rJ 
wi.tho-v.t. di.sn.rptinn !.~we mHbinn), 

cttrdet' i>Vn.rHt. h"1 il bcrd Hrea rHtwm:k, an nngd:rl(!; <·\d:i-;"it:;;r of 1t daJ:s. 1L1tlMl b:~ rbi:.ed wbeU:wr ;;mod10r si.a·· 
tii:m. i.i\ tn:~rumittiJJ.g, 

Etu1.::dial Ni!hle. /\. tw<;·-t:vWhld-')r (~:eutq- ff!L>ltlt(<,t, thb!d SJ!lbrn), cnno:mb.-·L.-, tU1ShYl\i: "imvdanz;q tnw.;>-· 
mLninn Lm\ \.JGV:~ n'>!. tin> trunk m1;-dium ih the bf.;._'Mobimd fi)'fitcrn. 

eoada! cuh!e .~nterlnee, Th<• ohdriud wnd. nwdlJZnkn.l :inh>rfO.ep t0 ft.k; iiur~,,J r:~m::Ja). cahk m~~c. em 
dllin eontdrwd witt-cit\ in conYl.&:±Hi to tlw MALL A.L:i<> known as MDl (Medimn D<'pendu>t: kh'rEM.N), 

(~)a:~i:al nnbl(~ ~®grnent~ /\. t(mf~iJ~ of ~XN'£Kia1 (.Hb~.e nH.::~fh~ np fi"(H:n one· n~ n1nt;O eonJd:.Hl t?:~.bh~::: .~~tcd~;.t~E ~·liH~ 

t.f:la-:s:id t(lnrtM.;hn.\'1, <>.nd tennin.i'd:w.l at ewih Htd in ·ihJ r:h.Entd_ori.utic inudann' 

o'/H§i.on fYt6M:ll>.~e.A~<gmd ptoYide6 byHw PI3 to the PMAM\lhbyH (within t:hc data lid.t hyn') tn md.i· 
tHU" that: ;:nuJ.ti;:Je st.<~.UMt-'! ;trr; <:-lA1t.0nJ.fng- tot t~ecv:'l1 b t.lw t.NtnH!!bEiun nl~h1hm. 

O(Hfl'JH~HMUty inh1rl't1!::.®8:, Tb:·; Mill e.<;axhd rahk lnterlf..<::io and. th(~ AU! hnmeh cahk Ltt-on\v)c< the two 
p.nhh< d; '<'iihid~ b:;dwwre ;x;rnpaLhiE!.y ir-s ddi:md b Hlhw u:mnb.:.t.ion of iNb;wnd•mdy desigwy{ :vA man-
ubr:tunA CGtntnn<}r<s ttl t:h1· hh<:han<J t:rMJ/flt:tisuitm ;.;y.whwrL 

Mod.iu:m Attaeh:rrumt Onit (MAO), I:n a k¥>d wren netwu:rk, a \kwic~) ~w~d in a (JaJa sbticw t,'i t(H;_:A~~ the 
~1:::~h1 t~;rr:n~t~rd t(rul prn-t::.nt t;) tb~) tr.}~n~rnis~·~.en m~·~(iiu:r:tl. 

1\f~}dh.Hn !Jependm4l.ntedaee {Thtlll}o The n:ttx1'l.J.fdt.a1. iUtd eketriuJ int<fr.rfr...c-e ht'tWh~u the hunk uthle 
mGdh.J.m and th~! MA'lJ. 

l~frydeaJ 8igtuding· (Pi$}, Th<\t. p·ortinn nf thi.~ Phydud L.a,yer_ umtuineci tdthin liH~ DTE LGat prm.'ide" 
th9 bgieai m:d fu.nc.dfit\(\1 CfiUpli.ug hdW\%j\ MAl.J <lrtd. D:A:n Link .Lf.;.y9r·!!, 

n4N!IfliWl"" A. d(:Vi~(~ 'J3ed Vl oxknd the kngtb, tupdbg:y <JT interz;un.fu{)tt:ivity of Hw ph,'0J'icd mt<k..mJ. lwy~n.d 
thnt L:n.ptx>~<i by a t>:hgb h'tg:t:f.i6·>L up t0 the nnxhm.n:n aUowabl.e end..to<•n<J trnrtk: L·i·\ncmi".sfcon lin..~ 
hmgtk 1\t~pea\:e.ri:' perform trn' lx.w~;; ~\Cblns vfn:c;kr~ng ~;ign.it!. ampL.tmk;, wnvchnn, rmd Li:n·ing tlpp!kd ki 
mn:md dab and cd.Udtltl sigMJcb, 

&La AppH(~Iflit'hm .P{~rntmdtve~ M..!\U nnd. lVtEDllib! (}bj~'xrti•ih}IL 'Thh'l iMA:hon F1;ai.eE t1u: h.ro,1d d>)ec-
tiwoc> an.d ~W"')Uinpbum; u.nd<Ti,•r! <t.g lJw t!>p<~dho:itkn§ tk'D:r:.t:d tb:oughmlt this <&ectbn. d dP! clhrndan:L '· 

HG 
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rsc:vmc IFlOil·~ . .toos 
~1:N::SVH~h$ 8t.d ~i.~= .. J, :1 ~hJ~~ l\LLcn 

f-.:""O'IJ:: 'fh!"c:c ~~t::~!-=:d..::nl ::::.-.c..~~:--3 .:-: pns:::.~"':~: =E~f fu{!; ph:r~lt.r~i t~y-er f:!:!}: dMEn-r~d La L.~:t (h.'={~ .H.-t.-J:l:~&'l:c:-0. i\:~!fldd :1-nd~ h.: :~dtH~kGt:~ tl.~ts.:' p~Jct~· 
.t:;:.d W..J;(bum. ~f:&:..:l( ~ ... h.~~r: ~t:. k;::--:;llid t-hz~ :=:¥.:.-=.~~ r-Jt.bs}. ()~;r 1U{~Yf~~1=('fJ Mm.t~r. 

(H f.\:dhw rt rihysit:?.l inUdi:t0!.~ tblt tHn h1 imp1Wl.Hmh'd ind<:~fH~Hhntly mnw:,g di.-Tordll mr.;.nuhH:i:.mem 
uf:" lnrdwar-<:" ar£ dchk;n; dw [r;.bnd~od. k,-nJ d umrpahbility whnl in bn:~mm-:rcted h '~common hn:d. 
n<:'twork 

(L h<~vid~; a. e'mm:u..mieati.on. chmmc1 cqmble of hig:h hmdwidth mA lZ'\Y hit (~r.tn.r .rdc pocht"IL(-\Dtc, 
The ;qmlt;:;.d mi"an hit QfTOr rate, o.t the pJwBiz:"l Ltyer :-)entice inkrhN:o ahmdd be ho$:1 th~l~ om; 
port in JZY' um the onbr vf Onb part. k .. Ht'1 ut the link 1ewJl. 

d.) f>T<Ytf<"J.e {<~:r HU~C ofin.4r.i.UattzJH mHJ 30~Yl<:'C .. 
(:")} Pr<h-'·i+~ kr hig'h n();wo.rk <lVdhhiLty {A:di.ty d a Eiitti<~n. h gcin aecw-;s h tho mm:hu m md Pnnbh 

ilw d.ah. link mnn.(£tioa in a hmd.y f?nhina\ 
(6} Enuhk TDhtivdy liJw·t:~'< impknH~r-,blth"s,"~ 

tU.CL-.2 Ct<m.pmtfhihty Ci.nlcii:brat.krns,A] b;pk>"~mmtaL¥t.'* dildt> bH;.~bud w.;:u6Hl t>yd:>:om ,o;kd1 b) 
u:.mij./<.tihb ;d; th'-> MIE. 

Thi;;; ~;ta:rdHrd pnrvhiP£ one ;yxplkit. tnmk eiihk mm:Lum GpVifirutinn iflt the int:c;r.c,mr,1>iht.m of all MALI 
;Jcv((e~, The medium k~d:L fh~ hmttk,nd ~u_i.X.'tHLty «f th0 M/d\ Hnd the /..1 .. !1 ;-l.t'H \ldircd b p:rn->'+:h th.P 
h.i.ghN>t p%:,<hh~ lev~,; d \~omp:·lt:ibdity ,m,~mg ~h,.<jee<< .:k£igmxl by di.Wmmt mr.umbdun~rs. De~igrwru an1 
h:e b h:n;lemuJ t.ire.tit-ry witkH the MAt' 1n ~m. iipphmtlon··dqwndc:nt HH.mner p>ovHcd the L1H fnbr· 
·fi:u.::L mld. AU I ,'!!peciteatim«; :-m: oki.bsde~L 

Sutwyt>U.>:mi> k~~l \!i> thh :;o;y,dtk~it.ion in>lY b~' 1mpLmwni:>:·d. in r.mverB.! dif'horuri: W>l)li! p.n;v·i(kd 0t:mqmci" 
bfity at th~~ indEum b mHinLjne<L .lt i£ p<.:m~ribb, fw HKnmpb, w dorign &n. intq;rdH"i §bUt>n what the 
MAP is ..:ontRin'->d w:! thin n ph..Yolt<:'?.l UTE ayst.om w:m;nnont, th.i~tAly Af.mituthg th'' AU! c\hle, The dt:vice 
dc\:iigner.- fond sy8<tcm Ui'cd :~:r!mH then cnrwi.d(ot suc:L Lit~Ol'":'f Hii! kp>bgkd tkxihHlty jj:ye>:k<m (Woibbihty 
<lNl u~nflg:W:'ah~Hty 

hULA .fh:.i.~:vt:km.ah:lp k~ w~r..s unci A\J J:aterfmeu, Thill i'OZ:olivn ~ktlHQ0 th'-0 primsry phjiih:al Lyo· Lrr. 
the l,y:d. <TCh nctw~rrk, o hy<:T rompr:i~'-Od nfht.!th th~~ phydtd mi·dkm and the ndimrmtlW)' d:rndry Ik;,o.; .. 
~:s<;ary tL 0)Hpho o ~totion'<> ~tHoG,'w.ge path di.reetly i:>:Jtbm the med.ium .. 'I.1w «~mplete lq;itd ;hy3icat layer 
'fdw h~;:..l anm n.PtW()rk m:>.y rhsfd . .:, pbys:icdly in two (L:;tinet kr;Itbn<>, Hw MAC d1cl. the .UTE. 'I.li'-Ot'-00N, 
a. d~!M·! rd.dhm>hi:p u; .. ktt; hd'~'P(m th~;, M·:tbm arul. S(1cbm. I .. TIIw ;o;erbon sp;;:;ib:o...'> dl iJ{ tk, p.bye;kd 
md:ium 1wnum:d:e~;, ali of the FM:.A.bgkd h.mdhm;;; res:idiq; in the ;hy:1kd MAU, and nof(,fHWP<s tbro ALT"l 
)...";:--Jociated wi.\-h and ddhu:d trrr-flughw.xt &<:.:ti(tn 7, 

'NLYLl~~ 1~~0. d:~~lgn ~)r ,::~ ph)·~~~::::;.~ 1\.ffs.C -:..--:::~::::~p~J:'o::l-.:-.:t ::::::xF~~:·p;:~ th~~ n:~: ::<·f hoth ~:h~:~ ~==~~El~ ~.::;.d S5-:":;~ :""~~ 7 f<::c th~ PT .8 :A~.:.d AUl ».pot~dfk..t.::~ 
h'm'.· 

$ .. LfL4. Mocle:a of. 0t:H1~'&tkrn, The MAli i3 n~;m.bk of oprahng in dtlwr n ''Nont">Hf' modH or an 
Jpthn<~.l ''.fubnii:w·" miliif.). 

0.} l'hnna{ Mod;:;, '.Ln MAU f~mehTr~' asH dked;<:(mm~;tim~ tohvuxt Uw bu. ... <xokmd :m~:diwn m:d. t,b(, 

iYfE, Ihw output Fu:ml t"b.:' I.YJ'E b ~lutpc..rt to Hw \A'-i\:<.~J! tx~ .. P>k medium ;.nd all dd.u. (~\ t.b' ru~n::iRl 
trunk nwrl.i.Hm is iq>H· ks the fff'E. Th-i:-:; m&dc i0 th~ "\wrma.!'"' ~tH~~k nf qx.>ratina hrr th" inbnded 
mP<>§>lgH t.r~~.me k-ww<oen f'lLH:h.ntt. 

(2l Monih.w Af11<h The MAU TnHnnit T\:mz:tirn:;. is diEahleJ tc p.r>:N<:'nt datu hYirn b~ing qutyu.t ort. t:h~ 
trunk \:<,axb.I med.imn whU.e ·Gp rH;.:o.bv fttr.wtio<1 and n;.11bimt p:rm~mtno L:.ncH.m~ n'main active fin 
purpi)HW (< rrwHi0::Tlng m(/ium m!f£st1W' tnrf!:k. Thh nwd.H nbc &<o:'l'"V"es us n Emih-:0. k~"it moik nt. fhe 
fkmk ti.m£ lt, it><J<::fik8< t:h~: MAU trw>srnitbr fi>om the ~nod(mn, Ut .. d~~r "*'wt lnettl ft:k~t :h, i.d.:raab·· 
Lm) LFtlt to:nditicrw the m;m:Lor rw:t<:k enahh~ii! o:m.U.rmed l.t.'Mo c}f t.lw m:twc!fk w.hik the h!t .. a"l stati.nn 
h hdng S(;f.'Vk:eJ. 

lMJ !.H.A.G .Ftmeti.ona.i. Speei.fkation§l\. Tiw 1-Lh,U ~ompnner<t pnKd~~G ttv:' m<.'iHW by wh.kb §igrw.lti nn fup 
hn-r Jihpl<~a.Hy ;~opt.r>.i.b AJ.H dgnd d.redt[) to!fn.!rlt th·: IY.lT: ~,HI thdt <L<>soduL<i hh:..rb..y0r nwi'Aa@\~3 Dx~ 
\~1mpld iD th<:' };:i:n.gk NiU~Hl mb1P baH!hmd slg::ru:<.l lhe, 'D) aiti.k"''"~ thh~ had<: d!j<div(\ t.b,; M.AlJ" t:<Jffi.f.Kl"· 
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F;cvmr w:~u2.~\; HHW 
.iu..;s:nr;r.:r; ;;u &o~.;.:j, n:n Edri,w. 

nx~nt o:mtdr.w the bLowing fum;tiDrn>) c,o,pahiliht<:'i L~ ha:ndk m1$f>~Ct:!J<o' fk.;w ~:mtw<it~n t.b~ IlT.E and tXl1$ b~se, 
bud rmd..imlY 

U.; 1hml'>'rtu~t Fr.tnetiwL ThH abilky tn tmn&nit N~rial dat~r·l hit "'lrwrunt> (lf< the: ha;~;~·bu:nd :me&ium fwm 
thk~ bcaliYfE <entity fl:nd w orw o.r mvm .r0m0w D'r.E entitles Vr< th0 f::tunc ndw(rrk. 

un Receice F'wwtion, Thi.' H~dity tn wcdv<:' w:riRl &e,la, !:.d streEune O>"(rr the LL'#.ohand trHXhn:m. 
(;p C:olhodun F<v->tena .f.'unctton, Th-~ ahiHt:y tG deux.t the J):t(~Sf'.n<:~e oftwo o.r more ct<~hmm' >'0nt:m<rertt 

trm.' e mi33i(~ m>, 
(;1.) Ahr;itr;r Fww!.wn (Gptkrw.l), 'fhe Hhihty to inhibit tb(~ uor.rmd tnm1m:~il data H:nm.r.r:< tn (Jw rrwdhm 

at tho Mmw hrhe !h~· nnrmd ree</ve funct:inn and cnlL;;:inn pree>.'HfB tbndion. t-.•mub op<oratiomd. 

(~d J(Jbbcr P..>ndwrt ThD abtEt:y b m.l.tomatk:aHy inte:!.TH}ll Uw t:w:rwmit fu.nctbn ;;u!d inhibit an ,,hnn.r-· 
m~lllv kn.g (mtput dak1 ettHRm. 

0.%:£,! rr~ns:rn:dt .0\:m.eHan Jtequtrome:rn.t.& At the shut (rL~ frame tnuwmbJhn on dw r:naxial OlhL, 
!H~ ffi(!r\:;! then 2. bits (2 fu11 bit edlsJ d'in:fommhm~ :tcH)I h<:~ :rHtHtWKf from t}w !)(} d:u:nii; und not: lransmii:kd 
~mtc th~>. >::H>:<t:bl n1tdiuw. 1n add.it.ivn, it i! [k':rmie0ihk k:r Uw :ti:rd b:it Mont b mnt.a:in enwded ph<~l'O 1rid>t·· 
ti!mt~ (IT' invdid dah; h0WtWt<, ~d. guu.'e:>mivt bit,"! of tl\t~ fn:une shun bt .rt.prvdutfd with rw m<wt t.hun tho 
t>pHtifiml ••mou:n.t d jittu, 'HlG EG00:nd blt r:0Jl tnw .. :e:mlti:ui {ctLo Uw c;r~txbl t<U~' ahl'J) be utrri<:·:d fr<!m the 
DO J"ignzl line aad t:r:an.r.;mitt~Hi 'mb tb:• tmmid brun.k a>hk W•}.'limn with Uw h.rr.ect timing and Btff~Hil kv·· 
t:h The J!~;cady+t«t:G pn)pRi,'&t:bn ddzw hd;wvm thl no olH:\:d !:'O<A~ver input md thH 't.MXid ruhb nutput 
il.bd nnl [>-XC<·&d etm!,hd' hit >YoTL 'Htd'0 i:s:h..'\H ht no hg>d rugnd in:v0~Fions lwtwc<:m the bro.n'th eabh f)() 
dn:·-11iL u.nd tfkJ omxL!.l tnmk e~lbb (f(<r s:mmpi0, <.\''higH' lok4c k~vd input.lc th.B MAU [ii}mllt'0Sdt ~n tht 
lea~ ;wgi'\th~) rnrrHl t flow vaL~' '~n lhe t:nm k w~1.xhl med.imn). A p;h~H::\ve signal Gil tht A &tglw.l k)>ld 11f th>' 
f)(} c.i:r>:dt »hall rt\sdt in (.\ nwn~ p<dtiv{• wh:H.f0' k~vol on th~' lru.nk emndd :rrwdiu.n:L It i;,: ar>tm.med l:Jwt lhe 
AlT.l dm.U }FOFiik ndtqtw.k protft:ti0G o.g.a~m<t lhlt~, It b rncmnm•.mdml \hat: i:b~ dedgntr ·pn:Prid<l ;m 
imp.k•nHtnh.J.U.on ht which a minimum t.h:rt):'!huld Jignd is w:.qu~red to utuhlwh 11 tmnm:dt hit shvattL 

The T.rarwmit Functio[l. shaU output a aigmd nn tiM tn:mk emn;:b.l me-tlinm w.ht<1e levBk am! wa\·dbrm 
emnply wlh 8.3.1.:.1. 

ln addition. when Hm no dn:\ri:t h&<> wmH idki fJ.fh.u· a tram<~ b! m!Lput, th-H l'dAU ~haH ~hen :id:ivah! the 
«Jlkivn pre~nt:0 hrhdivn ;:m d0r.;e to the tnmk qm.xuJ n.thk~ K'l. p\)&dbh• wiHwut btrocln::hq an H:&tnw .. K~ru 

al.gn.<J. on llK' h'rmk r:mmia! meclim>.L Tht~ l\fA1:J t'§han rnitiut.:< the tri!li~km pm&Ft'.f~' s.td ... " '""itbn OJ> ~t:B to 
LG ~l~ dkr tiw 1ik:t.rt qf the out:;mt id)., dg:na.l. and ,JhaH mahtai:r:. an adivi:l •:<.ilhdon prct~t:.ne•:. &Cak' for u 
time eqaivalo1t to 10 ± 5 bk rdLL 

!&2J.2 Recd.ve .Fu:nd1on !te.:ru:h'err.Hmi!ll. 'f.'h.(~ :dgnu! fN•m the ooaxia1ln.mk cabk~ >JhtH he di.H:.tily 
wu?l.~d tc the .r<o'Cei.,e-r and aubs~'([lhmi:lr Hr WUF!i>d hdon~ r<-hH:kng th .. :. r.:.o:/ve drt-nit nmneded tn tht: 
fYl'lL 'fh(~ rf<>c~·ive t\mtH.on dvJi ont}rnt o. l"ignd m~to Hl(~ DI drnlit d lh<;:• AtJI tabb tlvJ compl:k~ wdh the 
AUl ~~iilr:Rbon:fo.r d:d:vu,J in. MPX.L'>!, 

At lhe r;Ll.r~ dn th:me t'0<.\,'_)tbn from the tt>nxi<:d. te,ble, :n.n rmrr-.• th.an 5 bitri thve full hit tdlR} nfi:n.hrrm<.t·· 
hm ma,v l:.>cJ H~e~;ived fwm t.hx:. O:hlx.hl euhk ~md n<!t tnmsr:nitkd onh.; tb~ ·::.;mwH (fH} dtx:\llt. Kn a.dd.itkm., H 
is )tt'mb-lsibb br the firt~t bit: si"nt !W"-> tlw reu:::ive cin:-uil tn wntRin t\itwdeJ phat>~: vt<11atk~n! nr "in-;~!ilid 
clat:~; hGWPVk.f, d1 euc<::m0ive bib !~f t:he b:ame shaH t'0}lroduce the in.t:ntuh>.g :'itgtlA( with :rw mMt' than tlw 
a!:Nve t~P'<Riu.;;d amount of,!ilter- Tbho imp!bs &wt Hw sv~und hi.l cd! EPnt 1mtn L\e :01 drr:uil pn~sent£ va1id 
dato tr.s tlw hram:h cahl" Th<~. stewfy.J~t:.t.w prop<.\gnhon dday tx~h"-''~n 8w :xmxir~l r,able and HN~ r~'()(+:t! (DTJ 
td reuit output iJhaH nd (\t:t.e~~d. orw-.half Nt eeiL 111ere are nv kgkd &iRnE.l inverui(mt~ b:twten Hm roaxid 
rtnmki a.thk, and ths MA.U (hnnrh) eHbh~ rue~>iv'~ dn;ui.L 'Hm c.i.redt br.indwldtb of the :rctdve.r fun.;:tl(•n 
~huH bo. Iimite<J tu 5U MHz. 

A Mt\.U mneti:a.g dds J!_pedti<:<.:tt:inn ;,:haD 0-l>hi.bit mlw' jitt.<:r intn the DI pair when te:rminatmi in the app-ro
p.r.\at<:l t<::st: had s:peeiik~d in 7 A-3.f.L of rw mon, thm ,':l.J nt-> in tither· di:rochn:n. when H L'l' ir.wtal.le<l nn tbi~ di.s.· 
tant <m& of .aH Lmgtlm httwetn 2Xi m and WfJ m (U flw eabl<:·: Ept•r:died in &.4 ·.Li th.rcugh K.t,;:u.A 
tk:.rmin.ated (tt both (il~ds with h:rminalct¥< mestlng U::w imwdanf~' r>qul:t»menG .:rf 8 b,L l »nd dxi.ven at 
om~ >!nd with. f>tld:tdu~ru::rclom MB.nrb<·~~h~ <H:I.todt>d bhttrry dak:; from n datH g<ffid'd:n.r that exhibits n.i} m~JtB 
frm.n LU n& of bdgt-; jAter ill di:bf~r d.in;cbm or~ hdf.td; ()(~n~ of e.xa;,..{}y 1./'i HT and whnJ!~o Mlput nw;•ti! the 
,<;;pwiticati>me d' 8Xl3 c~ecpt thut the rbetim~ of tlw &igrm.l mvr>t~ be an ns + 0, ~ z Htl, Th~E te~t dwJI ;;h' 
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CSMA!CD 
rso:mc N1o·2-:l. 1w1:< 

/\N,~llfF:F:F. ~j·d ,(FY·~ :.t 1 qc({ F\·-hhtvtl 

conducted in a noise.J"ree envirmunent. The combination of coaxial cable and l\1AU receiver introduce no 
more than G ns nf edge jith;r into the system. 

The local transmit and receive fund.bns shall <;perate simultaneously while connected to the medium 
operating in the half duplex operating mode. 

8.2,l.J~ Collision Pn~ser.we Function Requh:·e:m.(mt.s, The pre:senh;d to the Cl circuit in the 
ab:sence of a collision shall be the lDL signal except when the i\1AU is required to signal the t'Sl signaL 

The signal presented to the Cl cil'cuit during the presence of a collision shall be the CSO sit,rnals encoded 
as specifit;d in 7 .8. 1.2. This signal shall be presented to the CI circuit no more than 9 bit times after the sig~ 
nal (i(w example, de average) on the coaxial cable at the MAU equals or exceeds that produced by hvo (or 
rnon;) MAU <mtputs transmitting concurrently under the condition that the MAU detecting collision pres
en.ce is transmitting. lh:der no conditions shaH the col.Usi.on presence hmchon g;;m.~rate an output >vhen 
only one 1\"L\U is transmitting. A M.AU, while not transmitting, may detect the prEsence of cwo other MAUs 
transmitting and shall deted the presence nf more than two other MAUs transmttting. Table 8·1 sumina
rizeG the allowable conditions under which collisiom; shall be detected. 

'J.'he collision presence function may, in some implementations, be able to sense an abnormal (for exam
ple, open; medium. The use of lVlA.lJs in repeaters requires added considerations; see 8.3. Lfl. 

Table 8-1 
Generation of Cdhshm Pri~senee Signal 

'I'ransn1:;tt:ing 
Nol t:r::lXlsrn~:.:ting 

y 
N 

<2 
N 
N 

y 
>2 
y 

May Y 
~will gen.er~,ty SQE me$5Bge 
·:: ~.:-.riU nc~t w=:rw:rai:e S(~lE l'rle!~sage 

8,2.1.4 Monitor Function Requirements (Optional), Cpon nxdpt ofthe isolate message the :Nli\.U 
shall, within 20 ms (implementations: solid-state preferred, relay s>.vitched permitted), disable the trans· 
mit hnwtbn in such a way as to prevent both the transmission of signals on the trunk coaxial medium and 
any abnormal loading by the disabled transmitter nn the trunk coaxial medium itsdf The monitor hme
tion is intended to prevent a mal.f\mdio:ning active emnponent •Jor exarnpk), transrn.it driver) from bringing 
down the network. The isolate Jrtessage shall not interact with the receive or collision presence fundions, 
thus pennitting the normal operational mode wherein all data appearing em the trunk coaxial rnedium are 
carried to the DTE on the DI signal drcuit. 

NOTE: Veriiir::ation for suct.essfuJ execution of Lhe 1solc.te nwssage :req.ui-t\~s use nf the trunk cnaxial.tnecii:nD ~tself This level of guar~ 
ante,~d pBrforrnancP :requires use of syste.:.n L~yt:r~ nb{;v:;~ thB physir::a1 lny~-:::r and lrllplies son;e lnten·uptinn of no.nnn.l trunk cr)Hxial 
rnt~ditnn r.nessa.gf~ traffic, 

~L2oL5 .Jabber Fu.ndion Requirements. The MAU shall contain a se1f~inteuupt capability to 
inhibit transmit data from reaching the m.edium. Hardware within the MAU \with no external message 
other than the detection of output data, bits, or leakage, by way of t.he transmit fhnction) shall provide a 
nominal window of at least 20 ms to at most 150 ms during which time a normal data link frame may h(~ 
transmitted. If the frame length exceeds thiG duration, the jabber function shall inhibit further output data 
n-om reaching the medium. 

\Vhen the transmi.t function has been positively disabled, the IvlAlJ shall then activate t.he cdli::;iun JHfiS

ence function as close to the trunk coaxial medium as posG:ible without introducing an extranenus signal on 
the trunk coaxial medium. A J.\<1.:\U without the monitor function and powered by tlw DTE may reset the 
jabber and collision presence functions on pmver reset once the error condition has been cleared. AlteTna
tively; a self-powered MAU may resd: these fi.mdions after a pi·)riod of 0.5 s :±· 50'1(·, if the monitor function 
has :not been implcm<.'nted. H the monitor function. has been implemented then it shall be used to reset the 
collision presB:ncE; and jabber functions. 

U.S 
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ISi.)!TfJC BH/:A .. (J : ! ~W:l 
AN'81U1f}K~~- StA f:V(. .;~~ 1000 EdJ.tJ..rJn 

K2L2.1 !YI'£ :PhysiCYJ. :laye.t< to MA.U Fhyw:kd "Lmy~>£ .!\h~§.&&$(~&. The folL~w~ng llkii~~"ig"eH tHn he 
&.<:mt hy the f.Y.l.'E phytk<iil laye.r enti.d.etJ t<l dw MAG physkd hyf;:r enh.t.k&s: 

DO 
no 
CG 

en 

ern, cvu 
HJL 

RiL 

CSC/HE} 

'''"'~-w··~""""""''""·~-~'"'"'""""""-·••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

(hJtput infh:rmati0n 

No dati!. t.n be output 

A~1sm:n.e. ttw ntHthtt:r.m+•YG iihte 1WJ t}w trnn.k t<:HStb,l 
fl'H!di.um 

f!ndthrdy lh:-Wil1k (he tt1.w.h. 0:Jatial rmdimn 
t.ran8mitter 

f.VL2.2 futt\lf P.hy~i¢ol Layer to .D'f'f: Fhyw:knJ Layer. 'O·:w fnilow]ng m.eSj!;H~Y'' nut bi' ;;uJ by tht' 
MA U phydcd bp:or ~~ntitLw Vi thE DTE phydeal byer dlhtie;); 

I.E 

IJl. 

Cl 

crn,cuo 
llJL 

IDL 

C80 

8.2 .. \iL2.J. hq.!iui: hfess:oge,. Tht~ tvTAI.J phye;icd lt,Vbt fKHh a.n input IHi+%gt: (£< the DTE ph,Tli{!d 
ktyHr whi'TI t.hm .. MALT ha,11!. H hlt (~f." dahl tn s•:-:nd to the I.Y2E. T.he phyeii<~d n:dization d ths i.npd rr!.cSZ<~!7';; b 
a CDO or CIH a~mt hythi; MAU b th~~ DTE (H:i Lb~ dab h. eir-.cuit, T!w MAU mnd§ CfW ifi'h" input bit h a. 
zr~:t1) or CDt jft.hc iqmi hit J§ n mw. :t•·b rzohndug nf Uv· CDJ nr CDZ} <>ig:nr>.J'l L:lkes ph.t:t) within Uw 1\lA.U 

f.t!iL2,2t2 iwv&tj,dlw fi&®fl'tl©.go, 1'h~~ MAU phyditid "layer Msuk nn. input . ..,idie n><~iiiEaJ.W tq tht< DTL 
phyilk.:d htyu wht•rt i::l:\10\ MAU dN% rHt "have G<>b to 'ltmd h> tl:H DTE T!v\ phyticd lYHlizatkm of l.ht: 
input /dlr~ :memsage i:\\ the IDL signal ssnt by tlw MATJ t..0 the D'l.'E ''n tbe d.aUt in eittuiL 

8.2.2.2L3 mau ... Mn&ilable Rl.ei!im&gf'>, Tlh~ R1"AU plwd.cal.layer skn.d;;; dw t.'?.t.lV.JhCiil-G&le nw'-'>SHff.e b 
Dw rYrfi: phys~cat l.i''-,yHr w+mn th..c MAU .l'?i avaihhle f\w ontpnt Tlw mrw: .m!i'!ild;te C;"'d"S8S£i' is dw-sys tent 
hy· <'t MAU th~t if ;;Jwnpl p:rqmnd t.o output data. u:r~h~n ·t1w sigrwl .... qv.dity ... ermr muaBa;;w shall bt. stnt 
~nHtead~ Such Jl .M.AU d<.M%l nat. requ.iro JMH> .... reqM-nrt tn Ptc'Pl<IK) i.twdJ for. dab& n.d:puL Tbc phyr;iea.! r<<·HHz[t-· 
h~m nfdw mmt~twuilaf:n'e me.clBage L;; an fDL sig-;:u:d sent hy Uv' M.AU t;Q the r.rrr.:. on tb: ount:rd in tknJL 

S$\,2:&A *ir£¥MM.H~liiJUfM"T<-'r &h~~E\~· Th" Bipwt qw:<htysn .. "r WN£§.af.T &hali ht• im:rhmwnted 
h the fi:Alowing fa~hhm: 

U) 'J'he ,'ii'grJ:<:~l .. Ark.d/ty_ytr~rr nKAii'<lP' t~h"'Jl r.H>t bz•: M~B.t by t.h?O: Au\C if rw Wi.:\U or only mv:~ MAJ.! i;::o 

tr.a.msm:i:dJD,g on t1le bn:mk eu~n:ial:r.r:~!dium in. the n0no:HJ mode., 

(2) lf two or mnnc :rmwrt:..:o MAth fino trw:t<.>:n1ittJng on the trunk uys.ltht r:•)ediun~, bvt tb.0 .YL:\L! u::m:nt>,ekd 
tn thn kt:d nqJe ls JH)t: t:rw:wmifting, then. the 1o<trtl .MA.U ~haU S(ord the ..<?-t,gmd. q;outt/iJ•.ertTH"' rw:s·· 
Gat"' La tvwy {n,~tan.K%: wlwn. :h b }hw:siUe. hw it tA ~wn;n.in fh<'lt mote thm <'nf; fdAT.! h h>l.n;'imit:ting 
on tho tn:mk. en-arid IneiHum .. The MAU ()'hall mHh~ the lMilt detvrrd.natkm p<htibln. lbs au .. -....cphthb 
fur tb.e: MAJ.J" w ran t~r ~xw.Jtllosignal ... .<}W:\f#y .. <)f'Nff metiGlf.(i' "\VhHl it itJ urw.hle tG mndH::Jivdy deter·· 
nrirw that mnn>. th.aJ1 ON' I>1AU is i:.nmm:n lt:Ung, 
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J:St'.VXEC 8..8~)~~-:S :: ~;~?G:J 
... '\NSYIE::r::J ·:So=:~:( HCd.~~~ .~.0@.:·~ Ed~.t:br;: 

<r~ \\1~Pn t.he l~~('~·d. 1\1.:!~(} Js. tYHn~.:nrh.h.ng on t.h(~ tr~Tnk c::"tn.¥i.~~·d nH·::J:iurn~ l:iJ.l nf:.c:xrt\)n.eo}:~ of (}fh.~ ~)r Kao:u: 
ad.dit~o~r:..nJ :tv.L:\Lh~ tr-an5.rnS.td:r~:g: :0.:hil.H C(i\):~.H t.h~; :>~:frn.~'f( .. {Jual{(y· __ f:r·rD-;:' ~-u~:;:-;;~ngc~ tG be s~:~nt bs~ fhz: 'k.:.e~-d 

i'dATT L! it;;; lfl'K 
;_.,;1 \H"'"' U"" tdAl) hm1 cmnpletml <:;ach nd:p-ut.. fhme U s}mll perf:rtm ;m SQE teo;;i: ;·<equw<u,, ~li> defined 

in. Fig>~ s . .,z rJ.nd S«·~f.. 

U>.i V/h.:;;rk tho hi.A.T.J hiu< :i".nhibtcd th<> thm-rrdt Lm~bm [t >J~w.U W:m.d thk .<;i;pwJ quddy i!:tt-•or Hbfi<SH('F! 

in ;c;i;.<;;z>nisa<::e >Yi.th Uw J;~lh~.T function req,·;irn~mnt~ of R%.1 n 

Tl:.P tir~rn. .. a.( .. gtM:di(y ___ crror H~.:::~ssn.gr:. ~~h;:.d] b{} ~~s~;.!~:r.i:(~d .~t~f.~ th~-n~t 9 b~t.. ~>xJh~- Etft<t~·r tJ1(~ oet::t~:t·:n:~uto ~;:fthQ rnu1d· 
dvt:nms:~:ni•l,§(z;:c, emditinn i~;. pno~w.nt at tho \J:DI. <~nd ~>hod n<} l_,yn,g:H be n&M~lf:.nl whhin 2;) hit: codb <lftk'f· 

tht indbilh<:!lt nt m.dtipb tnmnni33tMih <~f'h"<i\1,, hi he: prci:lcnt ;;& the AiDl h i.J b rw llnkA that mt e~tenibd 
~Jf:1~·1Y ir~ thf tCtt~Q:\~~:11 ~:.d' (h{:: ~i.jj'lMd ... qMalf.t..y __ yJ:)Y;r t1)~?:~.G~Jfi!~ i'Hf.iJ' afl~~ct. Q.d~?Dr-8e.1;r the HC.fX·::S~ 'r'fk{·:thod 
perf:rrmane(·l. 

The phydcal n:~<Xhr<-Jt·iwl <>f th:' "'ij;w;f. .. qa:cdi(Y ... fnvr t1.kSJc<ge U thE CSD ;i<ignd ~nlt b}' t.l"u:o MI.J.T (->:1 the 
rrrr1 on th.!~ eontrnl tn eir(~~dt.. 

:t=:h~t.::-~ th~H thH hl~\1) h-1 t~~q ui.trd t~Q. ~~~:J·k~'tt tlH~ .y~j;tu . ..?f.'.. .. ~ltHilby·_.f;tFc:r:· tU!-::~~~r·q~~:: nt th.~~~ a;~prDpr:~atG t:frnes 
w}wm:n::r the l\L\U :if> FT-''"i·o:n:d. f.iwl rwL}tE;r, ·,w-h'a' tht; IJTE i.,, providing D\ltput ,b.t:-l. 

8,2)1 fNAl! 8h:H.<11J>~gt"mm<~h Th.: Ji.ilb dhl;y:m:n Fi.go;; 8·2,, 83, a.nd. 84, dz~pid tlH; ihH cld err' rJ!vw<e·d 
\TAl! '~bte Lmdiom; rtoldiv(; Lo Hw cmltnl eiJTij~b; <A'b.e DTF--MAU id'.'Tf\{t\.' br h:tAU,; without; (:.undltiGn·· 
-~ ng rt~q~li.t't:rnt~nt.s, .M.t\.;setg·e.g u.~:::;:~i ~n th(~~.fj Htt~h::: diovrn~n.~--::: n.rr ::;:=::t:p1n.int:-d. L(~·~.zy~~:o·. 

Cl} pqf<J'tf.qe ... .diMlf4e. Achvab!> t.h;> P<l~i-H.iv~:, rnear~~ ~H'\ovided in th~ Mh.i) Ln:.n~;,m-itter 1.0 Ftcvu:d. int.z~.rff;.-.r. 
(-;:n::::{-; w1t:h tbt~ trunk. ~~~;:axL:s.l iti~~d.i'tun 

ff; rJra.Ne ... dri; .. ~~r ,\.cbvilt0« dw poth <w1 :!kt<N':d during normA rl(\,r(thor in umsw i:b·) .MAt)" V<liHmitthr
~;(~ :~tt~J)Y.QJ:J d.~tt.{\ t:-ntv t:hf tr·un.k ~~Vr\1t'i~:~.J tr1(~0.inJn. 

t;r;. d/,>;a.b!e. ... tlrh.:el: f)(~aeUv~'=J{'£ thH path ernpk~y.Hd dit.ring H(~:r-rnal op(~ration. t.{> eaHBt:=: th.(~ t=Ai\t-..3 t:r~~n<1xrdJ. .. 
if:'.t V; hil.P'<~&J <bU ~ntq th" trvnk <:V1x>< ;:mAimD. 

q:: rw. . ..cntii:.<>iun, SitV'-~L;;ol that Lhe ctmditinn of multipb trant>mU.tcn~ ~;.iumlta.1'<6U.\H.J.y f\O:ic·e on the 
tr~ink cn~::n~}~::::t n>e·di~J.rn dn\::M n~A.: \":.::t:i~t. 

r_;.>i r::dhsiotL Signifkcl that :lhi.l v>wh.tion '".f m;.db;d.<:' tTrimnnithms «i.mnl1:f.w.enm1.y ~l<~tl'''; nn ttu t:nrnk 
c..GJ.t~.~lL nt~,~d 1iurn dtH~3 e:x~~~L 

(6) nG{..)hJadiuf:.~ .... ~-Jis·abt\:~ ... J.)ef.~.etiv~rh:~B tlH~ pGsiH.v'·:!'~ n~~~a.n:s p.-:rtndd~~d. in t.hK~ ~I.i\tr tr~~u~~~n~tt-:e::r to pr~:-nn-;nt; 
int:<\i·:r:!1:r~·:nc~,~ w1 th. Lh.P t.r-nnk con xi ~i1 rn i~:c:hu rn ... 

§)L1. &t.AtJ«to~Ccm.xid CJdd<:1 .bt.-erfm:;e, Tb~ f6Hnwing >l<·Jci;ions J.nscrihi) the inhnfilce betwe;~L thf' 
1\'L\.tr ~'<nd tJa~ i:<:Wxid cdll~L Nq;abve eucn:~d :b ddim:>d rw. eunn;:t into Uw Mi\.U tmrt 1/the umLw- o:m.d.ue-· 
H r 1>ftb~ Gthb). 

33.L!. !np.t~t ltm;pethm.c<e~. Tb! fh<J11\: ~>~>J;dbln<;<' p;n.):..:>(.~nbd !A t.lv• Ct)~·lxid <.;:abk by the MAU d.ruxit.t'Y 
(l.tni: he.hv.1i:ng tb) mtKms of :-Jtw:rrmenJ b) the oxt.:<:ia.! c>hld h l'X~enmmm:dcd. 1:<. tx;. D<) gtfiHkr Hmn 2 p.F 
'T}& .. :resisbmc~~ to th: U);~x!.o.l nthh dw.F b\ gnmh[ Lbm :lWJ ki1 

~·~·"""'' ''''''''""''"_._.,_._._._._._._..,...._._. ...... w.• ..... w.-.,....,_, ... ,_, ...... ,.Y>" •• ....,...... • .....,.. __ ~•••·•w-<••' ,.,.,,,,,.,,....,,.w,•.•..._,.,.,._'.M.'o:.;.;,.,.,y .............. ~ 

'l~ Th;,;~ ·tx.t;;d. iJafNb;-tti¥<t .bad du.H Vi HAC dreuitey ~md the .tM.edm.nhlal eow000tor us gpct:.Wh.•>tt .. 'r.· 

ht R.5)L3 fiih&U ~if:> .tw gn~ater thHH 4 p.F. 
--~--······-~·····································"'~~···....... ,,, ............... -~, ...... __. ............... , 

~\'0:\.(•~.•:)0t,"· ''(r~"i .;t: ~t' ~ ·~' ~~;::; p ~'l ~~ r=: k-'};.,':o ""'"!. -~.,_,:, 1' ~. ~~J,-=:,·:, ~,·,.:'-...:~:~·~ ~\·r . .(~.;r <j":f:•~.t- r~.$-':'-:-.:~·''}~ r-~·- !" ,:-,::. ·,i.:r '':,: :-'-~:!,~ ~':,'~ .;:~·t'·~' j•'Y '';. .:_'}.,:,:',('_;;.'. ="•"'='='"'=' ,{, .;.. t_, ,(~, fl"~l ~ ~ .:',!:':.''-: , i.'·:-::..': t._."'.~":·, .d>.> .... ss .. ,L, l .. ·< •. '""·''"· '' c·'-< .. ·. V'·'"'''.· "'·,'"', ··'-~"'·;e'-v~·•" .. "''·'·· "·'" ~·<·'·'"'",~''' "' ~.\ ''''""'··<' \,_,,,. __ , ,_.,,. '"•"'··"·· 
Ub~ .d.~"IJS tu HHJ.. 

The r!'~"4s·nit:ude c.f t.ht' rdlu:thm fronl J MAl.J <.Jhall nd tx~ mon~ i..h.ar. thd: p:roihw:d by~'! 4 p.F ca.paeitcmc~~ 
when. muMt1.n;d b./ l;;.-~it.h a 25 xw d~x~· time and 26 n;->; bB Ume w;rn/in>H.L Tk~ ;:.;hdl b{o mf't: i.n both the p~1we:r 
0~~ {-t:nd r.::nv=i~·!r ... off. :n.ct t.ff.H~.gr.nitt~.ng gl;;;.tes .. 

(LLUi® ]}J~G Curwe~t. 'nle MMT d:;,d t t}r;yx Cfrem the ,;alAe! bwh'i.HH\ + 2 vA. xnd .... 2b ;u\ in t}u_\ w~wu.
d'f a.n<l Uti~ p.!WN·"'nt,, +i b"ml£m.i.tti.:-cg i"d:ah~s. 

121 
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Lo/)/JEC &&Jill; 1em 
ANSVI:KEE Sd fJ(dU\ Ii.hK\ fUli.i.>:n 

• ---d~~oJ;;~-~~:~J)-···· .. ···:· .. ~ ................ ~~:~~:.... > f·:·:·::·:·.:·,~:·::·f~!~L·:·~-·:·:·:::·:~·:1 
® rrHl~~<:tidh::\M\11 i I' .w m<!c.Lav0Hobk I 

(ff M .. J::dH&tm) (W r!©=.o"Wt~i<:w·,) , 
ill!& ,.~ , '" , ~, ""' s~q.- t~-~ ··i , t !,. 

o;w SOt \~f Ct;t,~~-~:~~:~J.~~: _ ~ ..~~t. \.h Q.O!;.Im~Gnf 

I outpuL.k!b 

•........... o/.x! __ _ 

I OUTPUT iDLE--~~ 
.c- ....•. , ' ' ' '• ' " . " .. .. , .. , . ' .. ~ ' • ' ' . ' ' ' ' ... ~! 

i ® dm©~bllll....,ciH'<'wr · 

'
I ~ SOE ('ri' cdr~hn} I 

,., moll ..• avt~!!d::>k ! 

..__--cr-"'_JJ.t..E!.©~G:)jJbbJ.IJ..J 

Tw 

ucr L_ ____ S,:~~--~-~~:~n~ i 
-------·i 'Iii dl®:Jh!<!ii~driv~r ··-·-·t 

I • sor {If Qdlfdtu1} 

j [mtm1 ... Ji!itlL tlmifWi 

! SQE TEST 

r. '* ... dfu~blw·_~ciri~;~·' 
1 1$ SOE . 

L_ .............. ~ ... -.. ~ ... .-J 
M::J!li~ lK."T "' t.mt::-OOdi!iotmi trom'tor 

'N{ "' WdM' tl«W. MMJ> J .:2. L t 

Fig &.2 
iuh:~"®."i\we F-rn.m::ti.o:m Shuple MAU Witlvrut Isolate Capuhmty 

&,:l.UJ Cosm:id Cnble Slgr.u:di.ng Level&, 'fhe i8otgna1 tn Lb<:J eoaxid. c11bk du~ to a singk t>.L\U as 
mewn>:N!d at w 'M.A.l:.J trtn.'!miUA-::r tmf;pnt is rumpot?!<~d af an m: cra;:n.pom-mt Bind an off.'-liet compon.enC 
'.f(;tp<(,me<w! b terms of tu:r:rent btme-diately Hdjaemlt; t.n the MAU cmmectiun (j:mlt. pri.o:r tn apW:.tlng the eu0 
Jrf•Ht flow ht ea.ch dJn:x~t:brt} tJ1®.1 ffi.gnU.l. hrw RH offset (:i:IITlpOnent (dittX:t (:U.!'t'et.lt ittthdi:n;t fht~ efft~etf1! of tim~ 
ing dktortic:n) m fru-tn ~fW mA. mit~ittnHt\ tu --45 rnA maximum snd £1.!1 ac component from *·88 m.A up b the 
OO:k:~t vaJue, 

Th.B (~Jrrent drive Hm.lt &hall !:K; md; eve:n. in the p:resenae of um1 oth{):r M.AU t:n.mumltter. A '&fAU sha.U !w 
capable o.f maintru:a±ng at lellil't 2.2 V nf average de kwel <Hl the vmxbl -eahlo i.n tl:w p1'0i!tmce uYtw·o {ir more 
oth~r MALh t:rarmmitting umeu.rrent.iy '}'he MAU }!!_haJJ, in addition, rink no mo.rn tb1,n ±.2:50 v.A whert tbe 
~olta_g\1 on trw .:ent~~r oo:ndw::tn:r of tb:: (~ahk~ &ropE k1 --10 V whon fhrt.l\fAU is b:ttr.wmithng. 

'l1H hfAU sh.aH a ink nu m on~- than 25 pAw Jwn th-t~ v(lltagu or. thB (ertk:r (rmdu(.'tOJ> Gf the cr;,hln drop.."> w 
.... 7 V wlwn the MA.U is t:ra:nilmi.tting. 

The adutd eurrtmt rrwmmn~d at a. ghHn rmrnt nn fhe Mbk; is a ftmcti.tm uf t!:H.1 transmitkod t<ttrre-rrt and 
the cnhk loss to th;:: IJ'}tnt of rtJ(iMH.n·enJent NegHhV0: ctu:.rem ii:; defh.oo &." ~'1Jttent out oftlw o:mk-:o:r e:mdm:-
tm· of th.e €~abie Hnto the \L-\.U\ The 1f.k..SO~f!, .r.L.~e:'fa!J ti.tues i'itwH he 25 -.t: 5 ml! at 10 M.t:ds, The :risu •md fr~B 
Hrmm .dmH match within 2 ns l"rwrres §...5 and B--G Hhnw!.'l typba1 vnnrefn:r:mH prer>en.t on the cable Hat· 
nwn.k conte-nt f(Bnortttcd from the BU fumhmentai rwried.k input cl:wU rr.wet tJ:m fiJHowi:n.g requi.tero.:r;td; 

2nd wnd Srd Hannonics: 
4th and 5th Ha:r:tmmim: 
6th and 7th Htniuonlti:i: 
All Bilghnr ILTnnnn.ir:e: 

at l~a~t 20 dE bd.ow fundmJH-mta1 
at bad 30 d.II bduw fundacmfmt.al 
et iea~t 4.0 dB bdmv ft:md.iuuc:ut.al 
at h!a~t 50 dH lw!ow thnd.:1'-'ro~o.-ttta.l 
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W""" ... 

#' #!Hr-1blm ..• ;:Jtk;p 
:W fn;@:~: .... ~ .. @:~:·~Hdbf$ 

Cr nc",~'tsHithnJ 
$ $0E U 

® J.l0;;tbb~dk1wM 

* SOE \if ¢¢#L#¢.n} 
$ IT'<::lM~C·'?d\::bi# 

(H n¢=.w .. t~·diH4!ttn} 
!:ttorL .. ta®L .. timed 

NOTC. 

UCT 

:j_$/)d.M::c:: w~wtrJ;>.~J :: t~¥tJ· 
A:t~;611/{@#F:: :jf :~;d: d40-/~-:- li_·S:Y} Edh;:.j.~i:~·:: 

ci:.1iw.:m:t;~¥t»:-:4d4:'•t 
*- SQE 

SOt 1TSf \ 
tML.JID\tt• ... d©Wll ill!! rd .. ,,pnwihwmw. 

!$ dfN.!k14 .. ,dr\'AM' 

* StJ0~ 

*' !:.$\iG:{f.'~dffh~ttti ~~Ut'&:f.k~> 
" %Wit %1\4. UN~ 1l 2. ~ .. ls 

Ft@t®At 
twteW'ft:.€8 F'umtlikr.rM 1%iwrpfw Ji&\11' wit& bi!0ia&e C\KtMJhHMy 

fl%!'is<O\tl'ih!'r n:nn.pw \'litlh.bwn~t 

i:.h+ ilihYdHr ·wtithin PLS ;;hdU $j/JHhtr on H:r<o~ tna.:dt:<.i 

R~i'tLJ: T¥attiii.fult tlntput. lAvvehr 8ytttttHtiw·y~ dignn.l.t ru~1ei:ve-d 1rtwn. th~c AXJ% lNJ !::\h::uk than be 
b·itiHtiiid:.iAd qJd/) th<:1. n:rnxi.Kl eahk with dw dHntttnridit;t q:x'<ifh~d in B3J 3 8Lu:.~ thn etHthd cHhh ptx}· 
<>Y>d? in tW(\ dir>;;H:;J:.i.;>n.l> frvm Uw l&AU, tho f'\.ltl\H\1. :n% tht1 M.AlT .i.& nu.miswd.Jv iwL:n rurnm:t m/Hmu.md 
G!i Uw tua:t:hd t<"d>k~·. 
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~.::flL)/~]F:: . tA:.i.t:{ :~: :U~Hk\ 
/::.x;n··: ~:: :~.ii :::\)K {:::::::·~: r/i.:·: ·: {.j:::?:\ ~w:: ::·.::··.:~y:· 

Flgf+4 
d'nbht::r F'tM~dhnt 

8/MA'l (}oilit'km DtHAHH "'lTtnH;hold, tt is i<:i'':y;nnnt;.;d.ed il:wi: th;::: fA/\ft tbi <:dL· 
don dzt\.w;t Funrtinn with. 1:;; .•.. :; 492 ·\/ h' ,fJ.LW V thi'it\hnH Utqp;.! Q::lr:rt,;q>m.d.i.ng b d>l \'<'<~muru:mdod tnhlr·· 
~:u~.u:~~~~ tbt: f:fhn~ d.ci>:;;:? tn.tr~}:nt~~ ~Jk S.JJ .. }L tht(~~~.hnki v~_;.h:ak~~::~ :i.fj rntHW~.t:\Hl Oh th~:> (\)f:t.M ;!\t the 
hti\t.T t\~n.n~~t:L:.w·:. 
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Figs..-& 
l.f~t' o mm{md~od Dri. ve!' Cm"'.h::n~, §i&(Xud.lotoveb 

N(}f"tf~i: { 1} \f(~!t~@C:S :g:~v(r-:1 ~~H~ ~~<)~~·~=i:i~~-: fO{' $ S1 :~~:~:0· tr*~'"::~n·~~Mh( 
(2} 0~$:":- .rf,t~d l.:~h Ur:~*~ h-;. 25 ~!:~ ~'H:)W=;n~d ~M. ~D ~-Abt~ ~·~t:s 
(~n ":.JbHa:ge~ :2Jr::..~· ~::t=;·~~.:.:;;.:u~::.:d z:.~·= k~nn~r$ttei ~::.:;:~xh~ O:~b~ ~.:0j~t:t~m fc § r~'l:::sctnHf;~g !\~AU 
(=H fiu~~:cf·H~H~·tB~· ~~~':):::h::1)) 

Fig +·B 
Typkal CoA$iid TruHk Cmid.+ S.i.g'thll Wav&~fortw 

Cdilidun ddc<~~:iet- th:red:H!id v·ultogDf.! hghbr thz:n 1:h~~H' n.~tntnF~f.~nd~i() ;:Jb·<.;v,~ m.f\.y Lt.' m-wd to imp<n,oe 
Nilh'!inn dd~'tt.im1 petDltWM>Y •n tbo pH·bN).r't~ of ndise nn the uwx, _FNW §ydt'm nln:<p01\ent tobutnu•:"!,, <nd 
wn::d.d. tn:m.i!mL h~v();.:; out§fd.,~ eft-he r<·>C<lmmendcd rm:>.g<~ .. 

. A hiAL! th>it.. :(mpkmoH,'' Hw n\Uimm1:111hd n~u-+v~~ t:h.rPsJ:w.ld rth.aE he umdtkred t.n "hnv() impbm~:'nh~d 
ru::eive m«k ulllishn ddpct .HetdYti m.odD toB.i.doe deted :t.w:heabi.i tk<: n nGn.t:m.Hi.imitti h); MAC h~H th~ 

~~:~~::::~~l,l~:;ti~ t~~~~)~~· ~i~;:~~:::~.~::r::;;,~!:;~~;~~~: ~~t't~'::::;~l:~~:;,:·;'1sf_ ~;:::;::::';~~::ji:t~f1i::~:il\J~::~~~1z~:~::(,~ TLip~'r.thr \lnitii 

ft:L;Li J{h>:~trkal ft.dHtkm" The tAAU m.uii't 1m~vid~' iM;b.thn hd.--;v()en th(: ATJT cn.bh ~md tb, euaxh.l. 
t:nw.k cabb, The isd.ahon impt:da.nt(~ mH.t&<Hi'Ci:l. bdwo~n each . .:N;dudor Unduding flhidd) d'th>: AUl z;nb!e 
(tnd toiJhJ?t tb~) cent-er condudiw oT s.hidd of the cGr.i::!ial ed;h shnil tx, greater than. 26D- kfJ. ,1t $0 Hw awl nvt 
g;rea1Pr th;_u; % U; bd~Wf;-<;;n ::l Mlh md. :.10 MJL;;. The k>:~d::,dcwn ~/the t+.ibt>:m meam~ P'~v-b~:.d dwE be :.'l\ 
~.er~Ht 2D0 y· Hf:~ I'lTIS. frf~H ref'~~t~:=-ne:GS t"-:=\7\ ['1\8j;- a.nd f..\~f. 

~k.T~-~~~~~.:-Y.:d net~?~;:rk...-:=:. ~~1.1 t"fq,:.:d.n: al~ ~1.\i Y ~::-:-r=·r:=v~~F=~;:;-J;.; t:e· ~:.~:;1-: -::.~w re-tf)~:r=~nt.;n{fc;_:~:1 ~~<i:>nr:=::.J. t);:-k-;~g rx-;nn~i::f h~v\:·h, 'Yh.h~ n~~:·thc~' h.:~ ~::nd.i,;~J. 
~::::~~::...~.h.k·~.:::-a.u~~ ~::.. 
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lWHEG &\G2·:l : .llli<S 
ANSI!fK!';~r.; Sw o/J:C:,), ·wu fllhi<m 

fULlt2 Pow~~~ Ctm&"'"llmptkm. 'l'h>J ~;u:rTBnt drawn by dw MA:J i-.<hnH not excet--d (),:;;Am; pomrrH~ by 
the AUf 80!H.:e 'Th>t:' MA1J siwlJ h~~ capable d\:"lp0t'Cs,ting frnm tl! :r:a.lt'f:sibk" voltuwJ ~>ourt:ei> <l§ ,'-mppHoo by the 
lYlE thnn1~_(h the :rettietn.nct': of .11H pm:-rrd.;~cibh: AUI cabh:!1!, The MAU sh.id"l tNt d;hnrpt ttw tmn.k a:m.xh.1 
medium ahou!.d !iw O'l'E; p(}W(~r soure0 bH hH1ow tlnJ minimu.m i..fpi:·~ratiunal h~vd und;;;r $\;wwnmil MAP 
1!)&d tMdiHnn~-

'.fh'-0\ "MAU r;h<\l l b~' hd:whid axk~mdly w Wcnt.i(y tl>,e max.imum ~-w uG of tn-r.nmt :requin~d hy the devke nt 
any HJn~dfh;~d input vqltage, 

s..a.,z ... q. f:teHa"bUH.$ The MA.U !!!haU ~ tlt'S!ignt"d to pmvide Htt.MTBY 1Jf es,t k:aet 1 mi.lhm:t bm~t'-1 (rfum· 
tirw.<HM;, OfM;:rathn wit:hm.1t t~md.ng <xm~mur:d.catiun fa.Uu.n' mr:wng dJ~,, t>htimu rtttad:wd tn t.he .\iw,;:d net· 
work mmtiu.rrL Cm:npn:.rw::nt "frtllnn-!5 withi:n Hm MAU dm::trmlics Hhmdd ntlt pmnmt. t;qmn:uniratinn mnm:g 
othet' M.A. Us on the .. eonxial eflh1e, (\ttmedvre r.md. othu pMSh'B (X~mwr.nDnh> oomp:r.b<ing W. n:wanA of <:.'On· 
m~din~r t.i:m MAU tQ(he e~a;dd cable shaH bt' designed to .m:l.dmhe Lh.e p:N)btbibty of total nd:wnr"k f~lihlr-t-

It !lhould be not~x:! thHt t. fault o;mdlt:.i<>rl fhat can~e& <1. MAU w draw in ~MAJBss of2 mA .may nn.~~e oommv· 
nk.ation hlib:re a.tT.Wng othm- 3kltiomL 

SJL$ M:AU-DT'E; !!ibctriecl Ch.a.rt"~.dmatic!l>. 1":-re d~~ttriod ch.amdx·)riat.i<~fl tor the dri>"-'' and n~n~iv~':r 
(Xm:tpo.":W:nt$ e:m:tnected W the brrtnth tvhk. within tht' .M:.ftU ruv.H he ict&-•. n.tiu:d W thooP mr S!["Kci.fied in. 800 
-Gun 7 (rfbi,~ dan.dard. 

3.3.4 ~tAU'-t:Vr..E 1V.h:ehn::tti!C'kU Cmn.'lif?di®.m. The MAU shall be pnwkkil. with a li">pin ·mHb cnnm~etor 
as epedfted in detail in thaA.UJ. ~pH·dfled:ion, Slli~;km 7, 

K4 Chtn:wcted.etlc& of the Coiitdttl Cable. Tlw trunk ertble is nf oondrmt im~wcl~n.e:e, .;;(~a:dd .;oon~true·· 
Hon, .hi~ klrmind~~4 ale~clo. end hy a tenninator ~we B.'JY). and onwid~e tho tw.nrmisgfu.n path fh.r MAU 
device oo:rmecthm, CnaxiaJ eahkl a:m.uroctwfl •i.rP naHd to make the C"!mnez,1i1Jn from tJm n1.bh~ ~x) llie twmi.rm.~ 
tm-s, >md "bchve~n tahh: aadoion .. s \i{ ne(4(<~J. Tlw cr.tb1.e rufl variuns -ded:.:rkal .ntd Ittecha:nind nqdmmed..s 
frmt ~hall bi~ md; b (~mwre p:rope.r cpe.rathn, 

8.4.L1 Chara;:rh:wiatic I:mpedan.oe, Tl:w ave.r:agc ci'w.nH ... '"I;eristi.c ti:tble ~mpmhuit:(~ shan be :j(} ± 2 ,Q, 
.me.:H;ru:red acc>.wding to LEG lh.!.Hie,,hm-w 8&·1 [21 and OO~l.A lSJ, Fedmfk vadatimm in i:mp:datH~ a·hng t. 
dngh: piGt:e uf table m~y bo up w ± a D ~i:m.&sr.tlda.l C0.t<ten.>d ~mmml thr, ~lVURfN Vfthl:t, with [) {KlriGd of 1e!!!E 
thruJ 2m 

NDT'E~ lft~~ rett~lrt»~~~~tre m &A.:Ll.l ('2)~ 8 .• LU.2, ~.4.2.1.3, (!.{.:"!, iA (:"!) ""'-' m;,t, t.hm <t b l'Xpert\>ol ib!!.t th::. t.!:"mt~<:l:<.'r,;•(ok lmp<A· 
~lli"".i.'.fMJrifl!lidty Hq<w"""ll.'lW 1;.h.d~ k; <.>Xlc!i<k[t'"\.1 "ffi.!'>t. 

8.4.1,2 A.tten.!.lwtirrn. TlH-t dtcrmathm qf a 60\J m Cts4D ft) n~bh "~"'g:m~mt. iihall nnl <.'Xn~~d 8.5 dH 
0 7 d.Bfkcu) me-as u.red wi tb IJ 10 Mih; sine wave, M:r fl,O d.B (12: d.B!k:mj rn;;;n.8u~d with a. 5 Mliz sirttJ wave, 

8.4.1.4 Edg>~:!..TiU.<:{I:'~ tJ:uhlpP!f1ii Gahte, Untap-ped wmtb.l z;able nwd:bg H:6s sp:-1dfkatkm stmH cx.bhil 
cclt,•f) jitbe:.r ~f tw mo:re Hw~ !:U! m:; tn elt.h.<::r- dired:i1Jn at the retdving end wh<:rt ::mo m d' th~t cahh~ i.s ts:w:..;i
J:w.k:d. nt !>nth fltlG!t w.ith ter:minat!.'lrs :mm•ti.ng the impe<h~li(X~ n-;qu.h'Emtnt.q m SJ\.2. 1 H.nd ig dd.ven at fin(\ 

·~nd with. p81eud"H'andom "Nhmchm;k:rt an<»dd bin~ry data frmn •~ druta g"'illiHWHtctr that axhibtt.•Hw mm·c th.nn. 
.LQ rw nf eli.@~ jithff i[t either dimdJon on IwJf b.it tdk 0f exa<: ... t!y .l/2 BT md wbmB dUt;:mt mwt» thE) 3JH!rt·· 
ficati.on~l of fLSJ.3 a<wHpt t...hat the .rbe tbe of the sigr.ul :mtJ.Ht be MJ ns + 0, ~ 2 lt!f, aad E(~ omet o:anponerrt 
ht the ntttpvt. cuntmt b wquin:d. 'f'hm t(lst shall hi! wndud<:4 in a wJiM:;-fre~~ ~.nvin::u:n:n<:h~L 'fk~ Hhowo G~ 
ihoo wmpomm.t is net to llltf'Ocluce mura than 7 m; of edge.jid:c.r -lntn Uw li'J'tihmL 

8.4.:L5 1.\."Q.lltfe':r h[lJM~drm.i~£,. Th.t roax.ifll ~:.a.bhJ modb.m cl".mn p.rovide wu.fhci~nt flkbldin.g GRfmhihty 
to mhlimi\w it:!1! t>\1&:ept.ib"11ity to es:u;mrilm)tiW gnd n.lM to 1n~nimizH t.h.e W'!IW-J'Wti0H of hrix-;rfHi>n.ce by the 
mdimn ami :n.>lHixod ~i.gnale .. Whil-*3 tlw cabh (Xmt!!trnetizm. is nnt mamlflt<.:~d, it [;;r tKX:Of>:$<\TJ' to indka.k n 
mfmsun: 1Jf pedo:r:m,mw(~ ~'z_ped·ed t'rcm the ca~k .;;omp:m<m.L A c.ahb'g UMC r~r:0n;nn.n.ci'> j'=' dahw.:mbecl, to 
i\ l&rgH ir&tmil> by th!J tn:mt~:ko:r lmped.an(X~ value 1Jfth.t '.!able Sflfr mf(~n~n(~~ UH2L 
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180/utC tl&JZ.<< , 1998 
P>"!\Tl1:1EEE 8U WLJ, :U.ili/ Edib<.m 

'f'he trMv;.fer imP<Hh.:w:;~~ uf th0 utbi<! shdl not e:g:cwd tb;~ vahws sbtwn in Fig f:L 7 R"fi a ftinttinn nf fn:.·· 
qu.cney. 

C:Z ... 
::u5 

Figfl-1 
1\:hxhnwn Coaxial Cnh!.e 'l\:i!Wder looipeda.nce 

tk43..6 Cable DC W@p R«wJataace" Th0 sum. o:ftho cmt~e·t cunduc:t;;w rocistu.w:;:o phm tr>k) filhidJ :reH!h>· 
t;<m<::G, n1ezwmvd at 20 "C, $hsU not eKtB&.d l\} rr.f}/m, 

&4JU I~<i<eel::um.h;-;fd ftf:H[viwetnewt& The cq~;de u80d r;f:v::n;dd be sdtabb fnr rovting·iE variou& envir~:t:n· 
mentE, indudinu hut :not limtkd k, J:mppoo ()C;Hi:n!_f%0 .rabed dmws, ca.ble tmughg, and tht<:tughtut npen 
rhwr Sfti>rn. The jacket shdt p-mdd.!o i.nsulation w<w~m th~ cabi~. sb~atb and any buildi.ng sLtuctu.ral 
meh;;L Al~o, Che cable Bhc-lll be capable nf mxr~ptiq; ruaxial cnhb h\ntH1dOrii, U(oNcdwd in 8 5. The cable 
sh.a.H. cmtihn:n tt~ the folbwi.ng nMpti.t6HJcnw. 

(1) The t::tiliJI:.ial cable iibaU consist ofrt. r.::.t•nter r.::ondm ... iur, diel.e!:ttk, shield eyst<f.:>rn. und ov&:r.aH i.nmdating 
~~Kket. . 

Ch ThM Ct:Jntentricily (for t«:;:unpl6, fi'\)iiiiti(~m;.f. rddiMwhip bd:w6~:tn ~:e:nw:r comludA}r to d:>ield. syBAem 
and nuter jadr.d:} oHhc eo,Mbl c~hb d<c>tuents iii hail be &'1"0&t:er than 92% &f mtttau:rN~ in aeenrd.ance 
wHh th{) K!Hnwing !.wnend eonngu:mtie.n; 

(jac.k0t rrilli.uE; ···· ( et~ntHt Mfw~t' 
~ ........................... , ....... ; ...... ~ ........... ~ ... , ..................................... :.. X 1 ()(} :.':. 029;, 

JaeE.f'1: radtu« 

ft ia tti.'HTumed that tht\ offset !md raditw vatucH a:rc womt eru::.e at rmy p<tint within tbo xnoasu:t&J 
"Y•d:em, 

(B) T'tr11 t<:i:mxia] Uihb j<~:t.rbet, thh'Jld syste.m, a:nd dided:dc tt.Hlttwi.aJ Sihdl be pieree<tble cdter by mea.n..<> 
of the eonnez:kw t:rr•' iiifl'l"Ci.ilMI b &,5.3.2 or by aru1:de<.rwJ Wt'(" UM>L Ovemll table sysbni phwccabii·· 
tty (the ability tf s tap ptd:.\~ w ;:iJr<)6 Hw .kKh4;, f:\hklldi:i, wtd d.iek1etrk e(thle gygw~n wi.th(mt 

127 
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~80/l.U.; BW.J).,.;~ : DJ:) 
A.NSVlEr.~~E Bbd ~HY~.~~, I~::f.U Ed:iti{~X~. 

(HJhd:untial didedrk Jdilrmrtt\l:l 'md w.JtJw'Vt num'ng ({ shcrt d.n;uH: b:t'i'''~;en \XnLei' rnwdud:G:r md 
~lti~~ld :=;y-~h .. nn} b:.; {t vd . .<.:d p~:..tranN~tiH.., ;-rd~-H~ting tH.p eon.rt(~edon n?t~.nh~.h\y:. 

P.ienx.~abflh:y (§ th<:t c:>hk syoJem <er&n hu memm.n'd in kTmG M' Uw prd;"/~ hml v~2fbW! dbpho:nmmt 
E:ig;n:;-1:tv:.f'(~, i~. p:ier~~,~ahh-~ ~Hbk~: {)A.i:~.t-:.~ 'tih0t~:: thk di:§pi~H~::;::fn~::-.nt L~ )~ 1.,52 lllnl ((ltf.) in) bet~-=.?-.::.%:r: n.1ptnrt 
(picrc1ngJ ~::£th'<' sh:!;;:~M sy;:/o:un i1nd o:m.het wlt.h :+e f(mter \'Xmdud.or 

{-1:} 7.lt(~ coa::~d<:d \~}lble~ ~h}:dl bt~ sufJiciently rl.Hxj.bl(-'. tu SM.pPt! .. ~:i f!: bend. r.BdXus. (ff 2b4 .. nu:n (JO in).. 

8A,2.,.L2 C6:ut~!r t>.n~clwdo.r,'< 'I'he et'n1;er eondueter ,.Ldl he :L17 mm .+· 0.013 nim (i}fkb!) ± 
1\0i.Kh U) di<.Amhtr mdd U\)pzcf 

fLLiU.Jt iJidec.t:dc M.;]t0dd. T'i~.:' d~di<:trif nmy be of any typ<' wovi+d tlw <:<:~cdtiun;; nf H.·LL2, 
S~~·L.l )}~. H.nd fL4 ... 2 .. 1, l(;J) a:rn u~e-L 

CU Tkw t>1hk:Jdhg i<y.id;t:;m may 1.;nnbin hdh hmd m:d Ld ekHWtA:;' ~ufEci.ent tn \)~~PeL i.hE Lar;.\fer 
impedarKe nf 8A .. L"'i ;;;nu th.' FMC ·~p<.:;(::hlu.1.t:hm> of$,7Y 

(); l'hr, in:-Jd.e diameter d' th0 im1<Wtnn;::t <hi"-•ld oi(bd!: lw 6 .. 15 mm (0 . .242 in l m.in.h1:1<NH. 
un 1\'w GuU:;Lh: dhm<H:<'.Y ofih;,, onkmwst Hhldd ,;baD be &JG mm .L Cl?'D :mrn (0 . .326 :t U.007 in). 

(<J.) The tm>:·wnwst "'hiek shaLl. b+ gnn.te:r thw~ fY/t N'-'<<'-Plf£0 .. Tbo tue <!ftirm.d. o:~ppiT bn<d b <hki""'d 
tn meet th<t cmbd. t'\lNhLmtc >UJHitdn>~nts. 

(J l Any ow;; of M.'"-''<!TEl.l j<H'b!t mate6d& ;dud hE used ptt:;vded. UK i>peci:ikaL~TfL'> of td .1. o.rd BA·. 2 :,uc'!O 

~.rH::.t~ 

(2) .Eith~Jr.' vf twn jack:t>t ditt~Ult<h,•rb m<w bu tnd br tJn: twu b:roml d~w~v+ d' mat<d:--iob, provided lhe 
sp2dih:ts:tlon d' i:LJ,2.l.J ue md;: 

(HJ Fdyvi.nyl Chkwid<' (k~· example, PVCJ or equiv;\lcnt knring ;m OD of HL227 mm ±: OJ78 mm 
{0.406 th>.tnirud. ±: 0.007 in.}. 

(b) Ftuo:t()pctlyme.r (fi:w ClUMli..Pl< FEJ7 y.{.;'f}".E) M' eqtliva.knt having <:l.t\ en~ or 9.5.25 mm ::t 
(L254 tnm 'U575 rwrdnal -J: 0/51.0 ln\ 

Thn ruble Ghali mN>.t appikable hw;.mw.bLity and smd<i' .:dhcricl and l.m>.a l ard tnt!.:md fGilt'& Ji1r UK 
in.<.an.zH env~romnerlt. Sc·L f.UA. fhD>:rent typt:E of eablc sed:i<;ru. U<Jr exHmpk, ;wiydt~cyi .:hkridc artd fluk 
rg.mlyw\~' <iidwdTie) may tNo inbrt\lnneckd, wb:iJM Hlfid:ing; !h~i eedi(l:rl.i.ng n?quiremJ11).b ;[ S.D. f:k+ 
tffe:runo~slAi:G <md !Al4L 

8ASL2 .ladtd: .Mar-khqg. Th.>' cd:fiH jJ.dwt Gtw.U b~~ mm'knd with ammlm: ringa in <t ~sAor o:;ntwst.h;; 
wit.h tb>. hm;:kg:tmmd euler d' tiw jadt..et:. I'bc :r:i.ngs Gha.E be qw.nd <·lt: Lb m .:t:. 5 em n·tpib.dy aLmg tht>. ~:ntic 
tcngth offtw eilhk< It ia fl!.o~ttni.BJ\.hk fur the 2.b n1 ~1p16ng tl> lxc. inte.t.c:tt.pL:d t.t dinwnk;uiUm.; bdwN?n ui.hk 
scctinns ji(dn.<xl by eormm::L}:rG C±oct &H2.2 for MAC pbe('l'fhd\t rnh:> ·1h11: m;:uh:b.t.>. cttbh; rm:;rkings.) ft it 
HJ>.Y~m11~6rAeJ t.h.tl.t the basi" edor d'tb1 eahle jEi:'kd; itsdfb.c a bright edm: (for i'Xftmph:, y·t.~H~iw} otlHr thim 
thdi:. rw:rmaHy ,1,+td f\w w:w;;~- m;rin:;;, 

8..4J1 'lbtml flq;:m.~m.t .f]{) .Ltwp ih~!d.wbHJtee" Trw smn ,;f tb:, {':~stw etmducbr., <J!l1.rl•tdon<, a.rd shidd 
ru:.;:if;L.J.i~e<: :-1h<1H :·wt 'i'X<:..<)cd 5 .U: td:<J) per ~q.;mer>L 

Ew::h Ln,.Ji.ne cmmcdor pair m· .MAU iJbaH be rw lW~n.~ UHtn W rn(L 1..Tiit:> •;fthek~ z.::H:t))YnwnL; r;NlucH;~ the 
ovtmdl albwd;..k iHgm.£o.nt kng:t.h <•xoc~wdingty. Vdu.H).'; gi•li:'H Hhz;->e :·\HJ at 20 "C Fer t~HH):W!:i·ltu.re V~id~~.t:iom<. 
cshk length ~haii bE r·Hfjm;LA r<i.':<'r,nJfn;;iy K.d~ th;:,t th~' t; .0. tntd ;s wA 0x<.:>::Wdtd 

i.f a t.ru.nk. c:o.t==~ .. ;~JnJ ~::ubk=: HO@Inent conflsts of f/.;"JYt-:=:·:ra'l cH.bie GK::<:tio:n .. ~~ tJ::E:.~~il aU {~nni~~::ct.~~ns- ~~n.d ~n1Z'·rru:tl ri~L~· 
f.ance df tfH, diidd and. o:mter ~::undo:.H;Vw ;;;tnH h) ;ncl!J!kd in the h:w rur;hti\lH:t) meun:rement. 

8.5 CoHm:Ld 'f.kunk Ca!:Ae Ct.M11iet:hw.L Tht tnmk umx:bl meditu'n rHpiin£>£ L?rmin,:d.ion md :rrt>Jy be 
t:lXV'ndHd u:r pa:rtit!om<i into 8t>.ct1tn."J,. I:lo;k:z;8 to bt' atiitdH;,tl tn tfyj mu:Fum as fAAl.h ~·cqH>"' s ):neanc: nf 
U;c\110ri:ilm tu t.be med:Ltml, 'f.\vtJ. bask mtm<:o't:tnt t:y-pH>! pnfvidP tJw r.t<::c:ss<::n·y •.:.<:Al.!Wcd~m mHHIE< 

128 
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wu:mc ss~~-~\ ; En 
);.."N~~J! f~f;t S~d WX~-~;~ ~00:t f3~t.~:>i\ 

Cl! St<md,mi T.YW' N <"W<ner"b:;r'-' W~C Pubhm.tinn.lf>F··lf> !_.t"jj 
rn A V\t:Xid "tup" vm:rwctn.t 

.All Typ<~ N <~<~rmcctun,; ,;;n:d! 1w 0.ftJw ~ii.l.U mrH;tar.d; imp;:-dmw:~ tyy~. Sbu~ i.hR. h·ca'.wwJH; pl."M<.>nt in th; 
~:mn.<miLr-d &-~Lt mY w<'.H beLM UH:F atn.gP (b•in~ h.;:;.nd--1i.rnit~d i:n <1pproxi:mHtdy 20 MI.h.}_, higlHf'.iaW:.y 
'r"urr:hmr; oft:!:w «mned.\>r~i :m) nd: n~\pir~'d ~but an~ n:'c:n:mmn.<:kdi. 

AH A tho u'~~~\A 0.;p <xmn<:'~hl.tj QlhcJl fkbw th~~ .mq,jrx>,men\f; a>! d8ihN·ld in J/i}L 

BJU. fn.Ji.r::.<:.• Co&.;r,;:!id Exte-..nsi011 Cnnw:.1cb:w, All ~\llt./d cahe.s 0-011 h~ h:'.nni~L\tcd wit:L th{o I)rp<')· N 
Fkc r-cmncdot<i. A mwuu shrill. be ymvhkd tn r:n~mrc t.bat the Mlmu~k<.r. oohcU :wUe.h. 0>rm~ftr: h~ th;:; cn"blc 
r;h~Ht-fl) <h~r; w1t: md:v>, enntri<'l with .;my bui"!din[ md:Hl vT uttM' nnhJ~ndul c•ndudur. An in~d<Jti.r:g- sk:H'-.': 
M bH~t. shppxt n'i<·!l." tL '>.;mmcc'..vr at in~t:dhtbn t-irrK b suit~bk. 

Jnh:n.<o ecrn:L<A.l uc>~nshn..~ hctwe1:~1 twn s:or~ho.rw d' oo~·nt:bl <nbh &haH ~w mr.d£, with n puir «f 'f':rpe X F'i.~Hp· 
ta(b i.:Gmwd:on jt>:LniA bgdlv!t h form em(, "ba:rrd." An ina~ll.Aing sh>(N(>, or bud:. ~~L\!1. ~£1~o l:n yNvidcd 
w'd;L 0Jch bnrrd ~~r;o;~:mh!y. 

&5..:LJ 'lbrminstim:t. Cm1x~al o>bL tf'nn.ih>itnr·,, ;;,n-; <r<ir·d. b ptmLJ» s k;rrrob.<tSnn "mpeda:t\<'u·~or Jw 
~:\l.:!h) '-.':qtnl in va!t~c 1:(' its <i:hzr.ai.:LGridic imped~otw.;<C, Hwt·~by· 1-n~nimir.h;;;:: n41ed:icn from th.e '-.':m{s nf J"''-' 
uibL·J>!. 'ft.n-niJ~<ri.w'' r:hcd"l bu ·pnckt.gu1 ,-ithin <·m hJi~10 1"-.':n<<ho t<t;v:.ytx:L;; conn~dqr., Th.~ knuinr.Hb.n 
b:np<:d>lht<o >!h;dl h~, '!0 .U ± 1'} me~t9..<rcd fnu:n U- 20 Mf.-h, with tlH m~t;:p~-itv,,'h ,if lb.(~ pba . .:u-; ~-t:ni.fb d't.lL' 
itn p~~d.~-m'~" not. tn rsuxod fV Thr~ tocr:rn irw.ht pc,wa rating .:;hd! be :i W o~: gtt!..~·J.fio.r. 

i:L-3.2.2 Eaxt.hing, Y.Alwr. tb(>, c-<~1-niHl <;;:->he; l\.>nn.~adnr or in.!i!w PxWn,;;·;,m ... »:rtr<(~~tor prcr>+hw :\ r.~~h'<\~, 
uie1\( !u~ab..m h:r mvd:.:i ng tL~ <.:'mi:b grvn-mling -rv;ui "-'ln<-mt. nf 8.f.L2)J. ft.;~ r0cummended tlm :; a fiTDw:d. kg 
with .;,u:rn:nt: u:n.kg iJ[ <11: 1tJ'>t Ctd <~mpadty lH Fl\''-'A<d. ''n <n\-i:o Gf !:hP lw<~ hthirnhrr: or on one ;;:&.t<mr;\m 
... '0n.r<<:<i:o r u~d w-t &.b ;;;. u.L k t>q_fme nt. 

r:..:i~TEH: =J.~ /. .. ~:;:~~1~ ~p:·:~::::r~d :·~~:~: :·~: h:f :>r: :H~ X::-:b:\:-:-: :!,.v:-:=-;"(~~lo<:t;>r ~~'::lf:U.:fl ~r: t.h::; ~~m~:..:· of th~lo -c.a.hk € ·~r~o::=:~~.:.~F:ti.:.~n :=:ry-~t.{:L~ ~'k"!~-~ t:rs ~:;::!:d t,{; 

[-::~r ki! r hlt',: 0;q_ul-r..:.llik:-.::n.. 
{:=J) Al0.:--rx.:.:.:.t..h=-F~.1~ 0~ ... ~~:l:~l-:.:nt ~t~ght h~~ ~':i:!.:.p:-~~.=nd ~:::: ~:;i;ir~:;- :::::H: O:.::."'~t:!': :B.:d :>=~~ s~~t.h:..~:.rL ~~ gtt.Jt.if' . .d ,h:~t -=~·:n;-;:r:E~~:L~:-:. ~'K~ll~t~ 

&.G.:J .M.AU-to-Coa::d.rd C'nbh.' Cm:n:;.~wi:i.on, A. nw~mr; dmU lw fWl\'.i<hd tn dlnw br att<dtinf; g MAU h~ 
tlw u~~mi~ll ~:A/e. Th~ n~nnc<.:;dvn .-,+wH rwl. d:Au::rb trw t:ra:rt'?mir:j"i<m hn.c &<tr.m.:\:eJ:"d:iet> ~~f lht:' s.~i\bb s~gn1S,. 
uni:ly; i l: ;;:h:;;JL pn-;,:Km.t. ;;. [lftAidt.bly Lw srwnt. d[luz:itaKl(t\, ~-md thH8b.tY ~J 4i_oKLrrihly ~Jwrt ;;:t:ub hmgtL 
Tb,; ir; frt.:"iliLltd. by the MAU bdng b{d;ed ¥i d<•i-h'') i:t. iw ,-::dde e..rm.twd.hm ~"' pnsdbb; th1 MAU ,.md eon·· 
nedor ~.it''' ncrmaHy cmwid.:r.ed ~n h, <>JW ass,~mhl;r Loq; (f':r·~~tt..~t th.Hn. flO m~d cm;;w~:ximm hctw<'<m J-w 
r.uaxhd <~Jhk~ and t.k htptd z;{ tlw GJAU jw!pBxd:i:.;H thi<'i cbj&>d:t>'f.'. 

(kcra.U 3Jd..<:o:rn ped~~mtlE,1·! h depa:ldettt: b.rgdy <m tht~ !\IfdJ--LH~~~r.Hht!. <~ah.;' Himlcdi<th. Ldng of hw 
,:1!-:u;n.t ta)Jcltnnw, 

It th:, d'i-<gu Gf the r~mt!r>i.h.m h such hot ibe ;;yu;:id "'Mhk i:J t(~ he s0v~T<>-cl hi ~nat;:d.1 ih: !.HAU, the ~~~ilt:.:
i<l <.:;ol:+.:' or'f.>pmmt r;.hall tAil! mH•t t.h..~ w:-)"{:tbning l"i'.>qui t'e.ITh~ttLo, c.f" i3.b.2.1. c;,,~txi.d t0mlu:t1!rs m!<d m::. H s>W·· 
end -~<1hk~ srmll b) lyt:W N, as ~rvoc:ifHd in fULL 

Tbc t.ype N urmod .. cr;O; sdu~kd dndd be ofbgh qu;:i.Jit:y{tl-;at if.;. bw cnnLJd n:r:iolb:n,._y,) r.n 111kimi11::t' th0 
impc~~:t FL a:;T.t.ern P•~•fhr:ma.r:.G\ . 

.lftlw d<'0.ign nf thf~ <VIH<~:t.inn it-J Hteh tblt t:be pi<m:ing htp <::i.>nm:rhr ;,; b lw ur;Gd wlilin-:.1t fC'i~dug tbi 
"'rtHc Ht«o:f\. t;~w ~;H> wntHcdr~r .'";.n~ cahle <H~~~;r~hlv r:ha .. U umfmm t.n tbe medwnLal <:md eketdm.' n:oquin::· 
tmmL ar: dnnwc. t:hrt;u.ghont !:Li,.:i, 1. r.u\d 3.~!.<1.2. 

,.-;, 
>..&; 

fo,JlHt~,· T<.>t.d Wl?IKiW.rH"fo ("•f L~p ;~;,.,;_ ,,J_;,.,,. ,:.;.,('";~ot<'f "'"'~'~""l:i'd d)r,,d1y :.hold % '~" !>"'-''&"· !oh>J!l. (f rF 3p~(!fu". im/A!XW.nb.·· 
U=-.~r;:;;; ~Y:J_y ;dlrx%~t:.e :;==\_::-.:::.::_jt.:::.e.::.).~; l>::.~w:~_~:-=. h~p f:.~~u di"t..~~~tr-y ~%:::.1h~;rn=.0 r;.pJhl"'!4YrJ:·~~~-

C\m[..;c;ct feo)troh:znee <applrbi !;o <'Cn.t.cr ('.ondud.b~' arid sh{~kl wnti\N:<}; tift mf2 nulximum <};: bdh 
shdd ar .. d u,nt~~t v1ndudnr WfDt uzdd o:mnecbr Etd:inw. 

JXJ 
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C\mt.;:;;.d; mmh~.da.L Hnriiiee tn:At:/Jt1&1: qn 
:n~qtnv·r;;wn.tnt:;;: iin mnwic<rrnn;~Jti dt>dt vvvttin:\m 

&JO 'i/ dt nr at rPH' N\Atim Vl'M . 

[ntulHtim:t:: de kab;;ge £<~:l.<~m:l:k:itf' ;>fi:njJ h<HU!¥#~4 dvdi tw hi,gf:ir;y than l (liJ iH'tWe¢h btllid a:nd exkr· 
tt<&l cmv:h;d.0n<: :in. th2· ntwnHd ;Jt;wt'lt!:in@ m>vit~rusnc.nt, 

.Pt{~})S~: ~.~u:rr-ent.. rntii-r~,g: U, 1 .t\. Pt\t t:(4~tt:t:t 

B:hietd eu.r::r~~:nt rating:~ 1 A .. Sltt~7~· n~t l fi 

gnd r.&ihld} 

8J$)J,!k,2: Cont:m~t RdLahil:ity; Ov;:~ndJ {lt<riH'Hlfm<6 <lf fhs L\N r;yd.ttil <h~fUNJh\ b> A L:;.rgy WJ;;hv~:t on 
the h'i{i;i!:ri)ity <:\f t!H:~ \:Uf1Xf<d tHhb? HHS:J:hihi• the {'(\1\U.i.Wt\Gl'l tm thtlt lft.td{Ui%. (ff\1/te<:t\rn: i1j\1i;.tlA$ 

lJh;Yti:d tt:WB.id<r th'i' rck~v&:nt ~)1\:~ctde;;;d iHh:li HlW<JhA.nit''lf pwra:mdt.eru af Lb>J vhNA:ti.Gd ("i::ttnH:rd . .km 
i:Nfhifl%1L tap ptotw <trtd <::nhl:<e tenter <NHindnr b.i <!Fhtrh} that a :rHhnhb C6Hbiit't: 's Hcmdm ~md 
h:lt<li:':::tWdl t.!-ttfHJ{fhfHd tbt \Ldd'i:;I IH;c::. u:f It i> ltH>'!Htfi:ten&cd Lhnt &Ot:ttt< nt6KJ1J fF: pn:~:vkhd 

~~dth·. ~(~·rr;~:P 1: In tt:.-:r::n:.r,Ntn:d.\JPP~ ~tnd 
r.d;~~v~Ml~ ~Jt F\g$~ H; .. g ~rkttd $."11 So~) 

ltlg: 801 
Caa:xi~l 'tnp t:>w~nHdqe Centt~n.tdon. (\;ntPOt~Vf 

BJS}L%11 Shield Pw#be Chrtt1*t:+t~Vl#dcw, ''t'ne s.hleld p::::ohc «htU. jjc:nd;.:t'i:i·h'i 
n4h'f nf dw ;;hidd ;;;yst.;;nT V< tttph:xrn nf thv ed.m 

tl'h: utble j.w:k.s.'t KNi. 
!1 iit ;gqrH t;ypiea.1 

SJ+..l ~11tHJ1l.tw:nir..t~ii~t.n:. 8·y£k@.tn: &.i:t.t·d.a:L li~~nik"¥ b:u::~:-f): l~1~tK~ OJ\ di(: ph.yf;j~o_~ tr·~:·at£Jltis~· 
t:~~)U ~.rh~~~# ·n::t.>::d·:~;:f:· arnluld tHH.t:irt'1tH~t ~:~~tb1t· ~:ur· rnzn~i:u;;un] tfrrt=~~~>~: ·Hi.~ t.h.r%:H 
ttf!h·d u5tint1 ti:rrw vtdwt:e F:;;t tb,, f)n;M}J(;\) i#XJ1HW nvdl.NS. The;;ee :nv:udma, in htn:tlrt d' pn1pn:gtttiou ti.m~.;'~\ 
WfW6 rt>':.H'ivcd fn:n:n. llw phycinJ. um.i:lgU.h!{Hin niO·dd d<!tH'tilmd hG:rt~- Tb1 iti.f:J.t:i.n.tam nwi!gund:;km. i~~ as h)l. 
lV>'<il'i' 

(}) A trunk Uoit:'d»1 ,;::4ble, brr~niHA.twl !nih; chst&d:adEHc h<'ipedttrtC0 nt 1.\ath end, um,AdV.tt:IN n rmui;~l 
f.kil{Jh(<).nt .. A e;:;twh1 ;;q;;:mnrt nwy cqnUtb x n;;:u;:bnum <>f U.'lQ m of tnn:dd M.bin and ;t ni<J..:£.i.ttHim ai 
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CQ,i,)(kk 
Ci\!li£ 

lJQ/HiX~ 8&~1<'; lYJ.:'> 
:\NUht;TCSk! WP.3, lfli.l}' EdibH 

"--···············aiNlE1 
t;:·_,m~'-'CP'J"" 

F.lg: f.H) 
Typicrd Coaxial 'rAp CmH10ttion Ci.l'i~u~t. 

1.00 MAth, Th..~ ft.!'Df'f-4!0-ltica 'tdcdty of the unx~a!. rable is &sHunod b-> he ttn e mLn:Lm·,;.:m {c ""'· 
'.\GO non k:m/s). Tb>. n::md:m um <md<rHmJ. pnrpk_p:.d::iun dehw fur a Ulcu.id tiiegment > 21f!S m.<. 

{S} A P•>int--b .... p!i:nt Fnk cor:d"Lt~J U)':O;. ali ak ~mwmmL A link &egmcnt EW)' umtuin <:~ mRx~nm m ~?.nd--b--end. 
prv;:mge,hm~ de1ay cf Sfi'IG r:s, 

C}} .kvfYCHttt' ~cw are ttq\:dtul f0.:r tKig:t:n~~nt inte:re0.>moetimL Hqwatcr 3-{'tf.\ o<:nrpy .MAU potjtio[U oH 
e0.axial :-;q_;m;:-mL>~ c-;.mL:~mmt bwanl the masknum numh,,r ofAiA.lh rm Ct ;;uasid HogmalL .ltq:l>!:;;:d:cr. 
&BL<l may he b;;a-L!:d in <:my hlAU pnsit.iun nu a um"i;;( .septli'-nt hut tii-.hallndy be b;;atod ut thl mdn 
\ff a 1i.nk m.>gment. 

CU '.T.'lv1 mttrrimum length, hd:w~x1n d:rht<!t a:n.d -rPo:1ivPn,;, ({;mAUl Olhk1 ·Ls fl0 rtL 'llw pn;p<w:-tbm v<-)hc-
~ty of tb.:; A.Ul c.abb b aswm~~d to lw tH1f> <~ :m tnim mrL Th) mmcmum o.H~lwaLh) <;;md--h::H!lHl ddHy fo:r 
the A Ul Cc·thle-0. 257 rw. 

{5) Tl~.e.- ma:~dmu.m t..r~:n~c~mi~~~)n :pat-h _pe:r.rrJt~-rl ll=-fr.tWGi~n a.ny· 1:wo sU:d:ionb is tlvG ~eg:rne.nt:~1~ fdu:r 
:reJKoHLot' .. 'Mi£ {Ind acting <.ptim~al A L!Is), t:wo MAth~ .. aml two AULo. Of tkw iivs ~egnwn tt> H :rr.unim um 
ofthrH~ may tw r.mu:iHl ~l'-'gment:-;; the r<'HHin;;:kr are link. ~''frJlttb;. 

tiPT:f<): if <;'-lly tll?() lb.k :!<'>fill('[! t8 ~;.n~ umd b th•; <~ML"<.' nr't"'<'i: k 01><t<l f k y """ ;,dji!ctln~ 1.h;> r"'f'""U;~ :'i"'tjcir;.bg ill('.m h ntlt· 
r~Efl3En~~i (~e:.t:.: F~i! B. j 4), gnd--t-q-{~nd j~ ~tr::r~ fH~ pl~.J.i~.hon dol~~ t3.(:d ~~it.:::rs:~w.lmn r"§.l-ff=.lin~n.H.='l~~l~ ~~··J [ ~tin ~ ll~~ 

The maxi.nmm ~:nm&mi!"~itm pl'!th t,'(JHBi&it« of fi >Wc@mt:nb, 4 .t.epP~ila ti-eb> (with AUL;}, 2 l\L\1k, am! 
~\ AFL (st-s .Fig 5-H:l\ The t»tal :namb:~r ,£ &Cf[rt1tr',t:-;. (qunh the nu.rdwr oflhd:o;: r.egnwn ts phw the .mm:ber. 
d: c:oaxtd :-;q_pm:ntf;._lfthen~ ~n-c tvm lin.k til'pmmb {.xi t.hP fn:trwmi83t(W, fl¥1th, thcno amy [w ?l :mH.dmum ,~r 
lb:mfl r•mxial tmgmenb; <m that path .. If th(;ru me rw hnk ~mgment<.' on a t.r:m:-;mim.don patb, thetk' may be a 
m~lx.hrtm'n \fft-hr~e Wf.tdal :.>CMtrti'l1t8 Ln that path ght~n r.u:r.rPnt.r~~wmt<!rtwJmdogy. 

Figvnw: fVn. B--t2, 8---U, and 8--H-. show lr.<'lf',gmi;;;~;iort 6}'3ttm;< nf Y<tri<lU£ §b)·)~ t;o ifludn:.\t.z' thH rK'Undury 
tvlHiLbns on bp~Aogks g~nH'<d0d aeowding th tht ~p&;:ifl(r:..limm b th.b ;me linn .. 

SJJ,~;u Cnhle Sedio:uilng, '.T.1:;e SOU m P.G-Hi ft} m~nimum length eoas:iaL eah1e 1H.1-gmed need not- he 
nw.d~J -fr<Jm a singh\ hor<'i{~J_fHHoGUf!. hngfu d eabh. TN> hound.A:r.y krt:wtxm tw'~ <~HhlH fl<od:.:ions (ioimd by 
t(Mxid Mnuecw-rs: tw<~ maho ping!" <md "~ he.n,dl n!pnofl~'nlli rt gignx1 .rdlect.lvn ;A(nt due b the im_wdtmee 
dhr.or.d::Lauity Gmse:d by tht~ bo.kh-V!~bntch lmptd&'"lCC ble..rat:('-0 ofthe '~able. Sbee the Wt\.rttitule vi.l:riad.M't 
from fiG 0 is 2 Ll-. a pmwlhko worulc-Giflto rd:ktthn. of ·1% may nwdt frwn Uw jui:nkg of ~<x-'<> cdb\~ &£·ctionB, 
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1 :y;:;_y?r r·. :: ·: i~: .. Ait·): ·j UtL~ 

{:.}-~;::::: :: .. :=: ~t .. f;::g ::::(:j 4~.(/ / ... :::):}:;:::; i:~:~:;:b.(.:?~·;::;·:; 

.) 

Vtgfi>·lU 

RCi"CAl'SP 
stT 

4 

M&trbtt~.tn T'wmt1-rtnt&tbn Pa.tb 

~;~~w.,.w .;f;::;J: ~>::=t:M: 
::::M ;)~· ··=·:==;:;:.~: 

@.Jj 

.'\l%iHLti:'.rt1 0StiW:~%i% (:(ih::tlg'nrn#·f.in 

®'ijf,ft,.jjf 

iVl.:h:;im.mJ S;n;;knn (>wdi@utnt.hm tb~itt#dng n. Tt.e;:HtHi1w 
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T"< ~~~-=.f.~~~-=~·==- i ::,";~·:::.~MEN~ i 

~-r:::! ........... ~:.: 

' ~ 
$FAT>lk' 

Fig&U 

'iNK 
:..W(~M~.=.N T ~ : 

xscv.rn:; 0~fft<i , n~\'1 
... «:.1"-.i"f:H/fEEF St.;:-~ d(t~. ~~- .H~~n K:-Lt.Vm. 

i { 

' -,--~ 

..j:::t~ 
: .... ~ 

; ::::ilJ:::.:~:r~ ~ ,~, 
-:--~····~ .. : ' ... : ~··"""': 

-·~())'' . '~~.:.' 
i.. .... , .... i 

.A:a Example of<\ l.Atff0 8yt6.-m. wldt Jrh&;;:i:rnumt 'I'rRn~rnb&~1Jn Fa:th£ 

STAT!CN 
f 

REPEATER 
$ET 

REPf.IJER 
SET 

1 
CO/i<\ 

SH:?iMHF2 

2 

F4{ &.f4 

., ..... , ..• , _,: 
.......... ,J 

An Eli¥! mph~ oi 0 L.aq,.,>Y Point~t&l:'oint LJn k Sy"Jtem (tH 40 t'l<~} 

'Ow umflp;urabrm of kmg td:b f<f:'gii§{o",.b (up k; S0J m) from E'i:A]er ~'>•~dimw mutt be ill<:t<:k ¥,rith tenc. 'I'h.P 
fi:.lbwing r:e::orr;numdaf.imu,r apply :ud :u\;giiiC!1 in erda (.,fpmferr:r.ee: 

i L) rf y{l:b:iihh,, fhe tohl &q;;merJ &rndd be :made from vlw h~mf;);;'tH0\H~ fno br<:~As) nlhle, Thi~ i:'l f0rk;i
b> fhr dM>rt ~'>\lf.rrwnb, md T0n~h,-; in midnv.:J rcbr..,chi)H~ fwm cd1l0 ~mrwLu~cR: diu;ontinniti<3s .. 

(;2) f{ z:nbk ~q~m0ntf~ H:r.H tmi:! ~ u.p from smwlkir W<'lfGtW, it i;c I<Ki!lm'fiQlHid thfd r.i.li Hf'e'h<Jm~ C(~rn\.' fr<>m 
tb~ s.w:rt<o' mm1uhch~nx <Ind 'ld. Thi~) ·i~ B;;p;ivah>\t b 1.'i'ltt:.g G. s.lngL <>.d).[e, ~;;rv:e tt~~ <:'abk dhc;,::~n brw.~ 
it:ie~: <trc du&. t'~ n.11:tn~dm: limit:ati{>n~, ne0 ~wt 0>.\J'utkw.t-cH:x':r1:i.dn tokr.ani:u;. Thcn1 HE' rw ncEtrh> 
t)uru in .:ahh' t>Hthu~hg if Lh.b method ir.; ~"'ai. HowEwer, d u cahh ~wd:iun in ~m>.h H J.y~t0m ·ig hkr 
TPrhe~:d, A (hall he n\I)LtNl ~d:brr v:ih kFtvther v.tbk frr,n the >\~HtH~ <nanufadm<':r rmd 'let, or y,,;fh 
(m~' of Uw s.Lu<dm'd kngth i.k:Eeribt~d bduw 

UL 1ftmo:mtn.lltcl ~able scttbm~ mu&t be u&nd i:n ~mihHny up'~ Lmz~~t ():ft"'Twnt, Uw h:ngtln ;,;"hvul0 b: 
dtvii~m 3(~ tint t·dJw:tif>M, \Yhcn wwy (l'.;>.;:ur, Jq rwi hs>t<·) a bifll p.mLd;rlity qf ;~dding tr-, ~ha~. Th> 
~>.an k atcmnp]ishui by w"ing L~ngt:h>" thAt ,,n; nd.l i:ntq-,:r~ll rrmH:1p1vR d' a half w<::vck,~wt.h. in. i:he 
U:ibh dt 5 }/U3z; tbt< .;;~me3f>VJ1ds t>i ndng hmgtb; of 2~14 m, '(0.2 m, ~nJ llJ m U: ox; ffij kr ,;H &~C· 
tiN>~- TLoo>e an; umdd0r~~d tu b0 fh0 ;,:L;ndllrd kmgths :f:O.r aU c<:tbk is~:ttkm:'l, Thing tlw~~' lBngth>" 
f!&::hsiv~.(y, tmy mix ur: mateh uf c1hlc ~:;echmt..'> may he us~'d to \n~jh) up a fVlO m. !sqfiHQnt witbcut. 
in<:OJfrlh(, P:>::~'f;GGiVt. .n:fw:t;i~!n;jC. 

NCYlH~ [f t:~:b1-:t: :=:.t:-g-:~)e~::L~ a.:-oe:: k::c h~.~ acl.:.h"X..t l-:.> ~~h~dn~~ ~n.:.~.t~ih~dw~R th~:;::: ~a..:---=:: :-3~~~H be t~~k::-:::-: (~xp~~~.....:~t· pb_~~i:if..J::§ :_g: ~rnn Uti;~~·· 
::?:J.::·c;)':xw.:::.t;~ ~ t c:;: -r:·i.)~:c.~·r:---::.~ th::i ~ ~H~ 1f::~\Ws :.,he'.:.~.: a U.h) 1"":::. t.::::bl~ :::coff~.-.. fill.1. ~·=:<::~~! t0.. .. 
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lSG!1A:(~ 8Ji)'Z::i; Fhb 
A.NSUTf;r;r:. StJ ?ft2.J~ t~)f~$ f->Ht.kt:. 

d) An ti laA :reS!m:t, an a.rbitru:ry n~rdigGradon d' e&blc mx:tkms may bt ~'mrJoyhi_, :if it: h.rw been. e<m·· 
il:n:m~d by ;:lO;~JvdH or meil:ii-n·enwnt thbt Ht~) wnr>rGiCHi16 0igno.l tD:d~xw0r.. due k; ilie ~n:q:wd1~.nu, di8.
conti.r.rui.t:bs at··~~ny pa~nt nn the eahb d<k"'£ not. es:et;-ed ·J'h nf the ine·T.dent vn1V"G when ·d:riH'D by " 
RLAU m~mting th.mw· qM~eUkahonok 

fLtL1L2 MAtf .Ph·wetttfc:ttL MA U rJ;mrmnents and thr·Ar BY&:.'-t'htU'il osmrhN:timw 1:<:~ t:hn tdJli.> tm1M} ,;igm>l 
t1Cfh:;dkm!5. due kt their nu:dn.hnitc brid.gin.ff i.mpuimH;,:\ \Vhle th.Ls lmpeJ.a:w:::e shall he impbrtt0tttej &s 
~fkCifieJ in Sedi.ou 7, pl¥0.mnmt of Rf.AUs along the ~<:nx.:ia\ <~able nntHt abo be <.xmtrd.lmi b1 emn:.Jn;- thd 
n~ilcdimw h:un1 tht1 GL\.U dn nat odd ?tt pha.'H3 to a dg:nifitant degr-ee, 

Cmw:ial <:1.\Mes mar.h:i!. at!! sped£ed i:n BA·,:i:UJ have nmrks at :reguhr 2.5 m sp;H:ing; a &li\G '~<MU nnly &)(' 
pbmil" 0.t ~~mark on the <::ahki, This gua:rnnbecs h:;th a minimuu1 epi,dng !:wtwe!;n MAG>-1 <:d 2:fi ttt, 'utd c<:.m
t.roHingthe rdative sp<t.e'ng dhiAJJs to ensutv nunahgn.nent rm f:ractbna] WH'N.dt'ngth !:xmmb:ctH>. 

The ·v;td number d' MAUs oo a cable •regmerJ .. dmU not e:tt:-<Wd 1G\L 

S./L2.3 'rh.Htk Ca,M0 Syekm1 u~-ou:ndh;14> Th<~ shicLl ecmdud(}r <:~f ew.:h qn:m:id. cable (:it:3l{tn0.nt sfwli 
!<Wkt. det:trit.:nl U1nh:uA urith wr e{f£'d.h\! vxrih u~fi!.nt.nce (ttY Annex:) of. U!M point and aAdl not muJt.t: eiedy{. 
ad eon tad with ecrt'h .:(-¥.wiwm (m tmeh. ohjf;GU; ~w hulhhng Rtructu:rd :md;nl, clucting, p.httttbing fkd .. u~T,. ur 
«Lht.r uninb~rhhxl. tondu>:tor . .In.subt<n-.'f mfiY he mwd k:< z:nver 1:t.n.y i>i.lH:t.iid o:mn<:~cbrB u.&rd to join c~~bh: s~0 
hons arld ti~rminntnm, to e<t!>.Ur<.> bmt this tW)u.i.n!rtkfmt is meL Ad.&K~V(~ iW b'mt attach<:'d a~: in&t.alht.ion thm~ 
is atXeptahk~. 

Thi<! !>.p~x:ifkadnn 1s .int~mdtid kn: U®i~ v?U:..h.i.n (i:ntraphnt} bni.idingtL A:pp-Hcd:ium; .requi.r.ing int0rphnt t('h

ncd;imw by· "".n:ty of i~b2rnJ.ii (nu:tdoo-m} ;mmm\ may· n;-quin~ q:wtid <::nnsid<~mt:ion h:,yond Hv: !\K<.>pt~ wf t.h~~ 
!d.:}lnthrd. 

The shcrr.th i.~nndudn:r ofthe h til. c.nhle d1atl be ('(.e:rw.ed:ed 0 the earth r<:~t\on~nte M dtntsi.& t!f Hw DTE .. 

i:tfL3 f,.Hbdlng. h iA h.1>:.'or).IT\tnt.nd.z:.>d that each M.AU bnd 8upfXi-thng docut:tHJitoJi~mJ be labeled i.n a mrm· 
ncr vhlble h t.he UiWt with :it kast. these pm:"'t'tm.d;ecs; 

(1} Iht.n mki capabih ty i:n. Mh/i> 
(2} f'i>wE:r kvd in term~>\ d. nnxin.Nm cuuent dtwin 
en Sah:•ty WfW:rtbg {fur e:.amph:, irwdt hHianl) 

8.'(",! Chmm'a18afety ReqwkententrLAll EtAtbn.s m;;ntingtt/,1 ,'ltnnd<<nd sba!"i cmlf<:wm tnone of the fl)1. 
hwin.gUW Pnblkat:inns: iH:\0. !5L 4J:S !GL or 950 [8) .. 

8/1.:& Net'W():tk. Ssfuty :RkKpi!..lr<m~~EntJh Thb f.ecdon sHt& h:r.th a numbe-r of:rec.nmmen.d..'<tiM~t and guide
En£B rdateil Vi n~fdy o:mu.Tns, th~ list. Is n&~ither. ;;mnpl<A:~: nor d(Hi'~ it ~nldress a.L posdbh> 1-i§:ft.ty b:oW~H, 
The <hod.gner 1H m)p:'d to u>nmdt the, n;kvant !ocnl, :nathmaL ,£nd int<&rnatlond s>~afety n.~gulr.it:bns to erdtue 
<;;:~mphann~ with Ht<l app:wpriste stnndanb, :f:'W{&r<mO:'iil! lAS) and j)i9] yr.vvide }Nfdihonatguid:(~Hct\, 

I.ll1>tid ani<>. rtfottwm'k. tn.:ntk i.;&bk EYRtems n.,; dtvva-ibod in. this t!tamb.rd '\re uubje-ct. k1 at ief:st fhur direct 
ded:r:kd fmf<:oty hHzx&n1"' during their J..Ht., Th•%V) h&.'Mt«is a.r.o 

(1) Dirt'(i: (;;:mtac.t betw(trl hmal m)t\"<,nrk ewrrtp(m.ents and p>Wet' iW" lighting dtY.uitn .. 
en StHtie d:1.atg{; buH.dup 0H lwe:a1 ntAW"1:itk t$!hbs rmd eon:tplniJdS .. 

un H.igbencl'f0' \;n~n.~i~mt'-1 umphd unh} the Juefil ndwurk t:Hhling GJSUcrn. 
(4) Fwhut:hJ cld'lfi:onmees bd;wH~n sak4:.y gTmmds to wbieh vadmm network K•mpnnen.b f.i.n: ;;:onnedlbzL 

ThHiW df:!ctt"lt>'il H:ddy ba::wrds., tu w"h~th aH dmlhr u.ibhqr system~ are subjeet, ""hol.l1d hio alh.w-~ah><i 
pn1wuJy fur« .loeal net:werk i0 perlorm phlpe:dy, h ad&ihQn t(l ptc)'fiB){!nZ far p-rqmrly haw:l.1bg- fhf!:~HI fif.uhs 
in mt fJ)Ct11t:imml >ry!>.killl., qwd.&l measnnos must htl h.ken. te CMHrt; that itw irdtondcd mrkty feat:urw:~ H«~ 
nnt WltfH'VA d udng imlhUation Gf n m¥>v nd:w ()fiT or d uri.ng rmtdif.lanhun of !m odstintr nd.w<wk 

"h...-!~r imphrnen.b.Hon f}t Hu, hl.bwlng pnrdd.on.s wm g.K•cl-b<' d.B~t'NHW tl.w likdihozyd nf f'lh:".1CTI ha:r.ordz 
V1 peJ'tiOH& in.d<tllb.g· o.nd i'lfWHtti:ng the lo<:<<d an:;a ntlt .. wnrk .. 

JS4 
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kX)J[FC UW!~.(J ~ 19T! 
ANS\ilf:aUc. 2\.d GG/ .;;. l.W:J:'r I\l :1 k>" 

K?.!Ll f:rnBbl.lb.&tiom;, Snu:r:d i:::;~;t;;:dbbm pradiz;e, 11.<' rkdbeci by applbnbk hrn! wdmi and rt~~fid:~'ti+H, 
du.ll ht:' fd.lowcd in (N\Wy inRt.<mc\~· in wbt.:h :nid:t p_r;;;:.:;ti/G.J ~:'i ;~.ppiJz;ahl$. 

R7 .2,.2 Grnu:ndb]g. The dtidd uf the t:nmk w<tx.ir.d nt.bk du-tL k* dhKt;ive\y grnunded >d; only mw 
pvln.t along th.e hmgt;L of the <.::rthb. EHvcti'ot;:}y §:nliindqf mNU\t< pcr.rna.nc:nUy ev:tut<0tt.txi te enri::h. thnmg:h a 
.!;;'YG\md ~.:unut!cti~m of :gu.fhdFndy low i.mpo:.i.anv:l auJ hrnring sufllick~nt w.upas::ity h r.rreV('Tit th~ butHing up 
rsfv0H.;ager; that mRY nwult ill nn.due haJ;ard h1 cnnneded rJqdpment nr tA fX'1'9Mi:< 

e, 1,:/Ui S0fdy, Al !. porhm~s M' th0 trunk otbling: toYltmn that Hn; at tL0 «m\%1 p/t~>:ntid.i aB U:w tnmk 
coHe :<!hdJ he in.i:itd4ti..'d by <l.d.;;qu.;:~i:e H1tMM to p:tt'i\·"en.t their eonvu:t by dtlHot' !.V.~Nr;;us or by uri~nhorukd 
.eondm:torH! or g:raund.iL Tl:w ins<lhtl(m ern.pl.eyed 2haH prnvide dw srmw ct' g:n.'aL~:r d.i.toled:rie tN>is'Umtc ttl 
enrrent d<tw r.w Ht<' irumlation r<'quirvd bt'twm.l:n the !mk;:r:mm:::t sb~dcl. (~fthe tn:mk. niblc and the dlt'N~,men" 
tiOrH'd '<-tninten.dHd <:<mdu0:.on~- Tb6 a.~c nf brtD.I<:ltlng h<Wb [:'! pe-rn.ittwi, prnvkkd thd tiU(h boob (or 
3b<:'v<~S) Arc rrwcluiniudiy and nbdr.k.-dy ~\qu!vakv1.t to th6 Lr-unk cabk< •mh\t :in.tu1atJnn c:haxad.t;rirrtiefl 
,,ud CS,l'i'> net rc.rn.oyv( H>sil.y (that i;;;, thdy shaH f.lN~VHnt Luldver'tm:<iJ :rmnovd hy a &}'i'!bt:n 0}H.Jrnhrr.\ 

Thr; MAU shd1. be En dec;iwwd. that dw p:r.ov+siorm ofB-7,2A m~d 8.'?.\ilA w1-e 1wt dd~>aLed if the vmr~~etnr 
dfil(in.g tlHt AUT cah!0 tu tht' fuL\U i1-l tt:rw.rvorL 

Portions d:' the tru.nk. usbling syf'ltmn fr,aL mey h'l:mtw live du.r.bg tho d.~.a .. sipatknt of a hghA'DH'IJY tr>w ... 
d!Omt by the edJhtg ,'!ygt:cm shaH abo be i::nsu.l.ah:d ;:m desrrihcd in !:\,''!,2,3, 

8."1.2.4 Ht'(%1lkil9'0Ftli PrntJ'L MAt!& meeting this :f\t;tn(htd shnulJ p:nwide ~' c-..:nb~oJk'<:l hr.ed::dmvn path 
flv.rt wlll f+hu.r.t higlH.':lWtgy t:ratL'>hmts to r.m cf.Loetive ground eittH1r thnmgh E separate s,r.tf0t:,r' (tHJ\J.tlu <.:hts.
m~d:.h:n. m: Hmmgh tJ:w overHl1 shidd ufth" hnmch cable, Thii> b:rm:~k.d<.Jvm nJt.H_;v; of thi.~. ct>ntn;Ued bn;o_k .. 
do'>"m p;).th must :mt~d tb~ i.«9htbn TBqui:rem<\nta fer the MAU spedJkd. irt &,J,2J. 

8.7SL& ltet&t{~)Kl: .Bcu.ndHcey. Tht~ l&ihthn bow:;d~it'Y b/.vhodltho i:n:anch (Hhl.;; ;~.nd. tn.:mk G\ble svd· 
fk~d in 8.2..2:-l dmll he m~>intai m>.<:J hi p.rqw-xly mePt tho <mfd;y :rquin1mvnta ofth:b gL~tw:b.rd. 

WARNING: It. i;;: iL~BHN~d that thu D'Ui: eqd.pn.tent h prnpctly earthed u:nd. not bft \'L;;~>ting irt atJ:rFin:d 
by "dmih!y intouhd.:'d i.K powio:r dht.r~Imtbn flJ<rL:nL~ Th: uMc of ikmtilig or. in10ule.t-<td DTEs h b;~yond Lh.e 
stnpe oft}\};:,. :"!tandm:d, 

( 0 When wr:ptsl.n.g: the s.hi.t:.l J Df the trun.k uws:L:d ;)-> b k<: !(w an.y :red sc:n, can: ~h >d 1 ln t'2/:Wt'iw:d. to f\nr><J r<:' 

±hrtt ~1w >~hh:dd does net mak•• did~ried o:m.bc!; wiil<. any nnirhmded umdudorg or g:tO\.tr\di:< PGtHn· 

n.d p~~rformi n.g thH opHmtil.::n ci;.<mld not do so if dbtip<<t.iFn. ofu high 10\:nug:y tranzierd. by the cgb.!h~v 
ilysknn i:'! Ekdy d1.1ring th~ thtte tk~ Bhidd. {$to ht; 6XV~MuL .Pewnnnd :'!huuid. not: conhwt tmtb tlK, 
~hidd gnd Hl}' gn:nmded (<Jltd.uet& d; any ti.n:u·~ 

(2) Ed'l}N b:n.~abng Lbi~ tr:un.k tm-o:xi~d. c~lhb fh ;;my !Tmwrt, a d:ro:p with mwpad.ty P([UHl. b thet ()fth.e 
S:h.Jd& Of the ()(ltt.:d.i'il tahlH ShhlJ be HJt!XAd to tbe t~fi~_h'f thidd in i:lti.th a mO.tltt0r 83 to jnin the two 
piN;c.~ and V! n:<otit.t4in -:::zm.ti.nu!.ty wht:\i:\ the t\h.idd. ~/the t:nmk: t'Hble. is M\>7(<.f'eJ, litis i:<t:nl.p ~hall o.wt. 
be nlmo:vPd u:nhl htter rw:rmallli:tidd. cenhnu.ity h:;>s b<:o0n :nmb:rtd.-

{3} At no tinte sh0uld the :tbidd of filt}' fl\kt:L:m oftl:t maxbl tnm.k eahle to which an M.AU o:r MAUB nn: 
n.tt<Khed be penn{h:(;d. to {bat: with@J an d1h:;t:h'e grnu.nd ronned:ion .. {f H m.'dinn of thmtin.g eahk if!. 
tu he ad.dmi to r.m 0xiating ed.Jk'. f}'dmn, t},~, i:nddhr cl-,,aE t<\KO d'tr0 uot to cnmpkt:.~ frk~ dn;uit 
beh\H~en. Uw dtidd nf the H!irthng s::ah\e &t~C:tian and tlbc gt'GU.rtded c-tbb ser:ti.cn thn:'l>ugb body <'H1J.tm:t. 

{4} The i.nntalbbnn h1t~tnwtiont~ f'0:r netwtrrk eompoaro.n:W shaH r;n:tbdn hmg:u.ctf.r<~ wMeh fam!Jia6t~'f'l fh0 
i.nstslkw with HH·l t:R.u:ti.(Kt\11 w.Gntinncd h1 thic ah(IV\1 pa:r.agraph.'i, 

U.'i} NEhwo:rk (;,:;,mpGn.ro.nb ~:th.dl <xmb.b. prwnhwnt wamlng hheb that :ref.:'.t ~n!:'t.nllH~ ~~nd strvieu pHF 
.Wlti.nd t0 the mdhty nub:'£ b. ili0 instathhon insrxurtinns, 

f.t7,Kl St~WM1pdi.bilHy Levet0. Snurz;e~ of inw:rh.'nmet~ frwn the ;:nvimnr.neui ittdudH ele:t:nnnagrwtk 
Ed&, ;:;[H::tnmbd<: d.kehar.ge, Lan(:tkn.t vdtag0f! hdWH·~u ttlrth f:(m.rwethns., a.nd f'l.i.nilm:' int:e:d(~Fmf0 . .M.;:+ 

.U5 
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J~:V\Tt~~; $&.!)2··~~ : 1H9:3 
AN8Uk8K Std wn.::. !l¥!3 E<l:tkn 

tiplf ~s)Ui'tf8 <lfh~tcrferen U) rruy U)ll.t:rihit? tu vdh\gD hu.ildup betw•>e:s-:\. th•~ {:-<mxi;d t:;'' b.b rmd the ei·!.dh cun" 
n.edJnn of H I.YI'.K 
Th~ phplt0al dmnnd h.ar.dwan~ :<JuA. nH>A; i.b o\}ht<.,1fiz,ri.b'Ji~8 wh,;u q:+rubn.g in f:~tUwr of Hw {dbwbg 

v .. mdibmoL 

n; A.mhient pl~nc WRVO fkld of 1 V!tn fn:u:n l.O kf:h Ihnmgh ;m 1\r:LHz, :'i VilE frmn ?0 "f•HL!i through 
1. G.Hz. 

Nfh'E: Ln'dB (gkk .. <V! k11 fs<><r' h·,.m<.l~<>;'t'Jt .. -;,t.i.<>,~l~. 

un IntetH:orew::e nAL:-tgf· ,,r 1 Vh~3 fW>'lJt sbpu, h)h'\1"00tl u:;axid i:Bhl'.b shidd ~md iYYl? un:th t'tmnw.::timT 
h:r f!l<i"d,.m.pk :h.S V ;H;·a.k. f:y a :1.0 MJTz d.rw WflVH wLh & 60 0. &:n:J.ri.C~~ ni~istane<~-

Mi\.Ut'i JmH4:in.g this titA:md.,;:rd &hodd prtwd\i m:i<.:que.i:·r tf gtnund F~·(·\tr.t; h' $(.l\i;:;fy the ;x;fenmuA FMC 
~l.pn:cifh;a hvne, 

& 7,iL2 l':mirudtmi .f.,evds. The physkal. "&tAU ~md. trunk cnU~· ;:;yHcm 3haU eomply with ilf)(Jkn.Ue 
hwd an.d ndim:m.l ui+~s 1.uch ag FCC Thx~..kd: 20780.-1.980 [A.11j in tb; USA,. Squi;mwd ;;:.h~tH vrm.piy with 
kwd o.nd n.nt:b:nd r>:·)q nireme:n.b for hn:ibd;i~m uf ei'.Fd.:nn:n.a;;'rWUt i ntuff>imn u;. YJJwn1 rw local or :n.diond 
N~q ui.rBments <<:ir:htt, u;_uipm~n1t dutll 0:Jm ply with f:IHVR T\.th1 ica.th':nl 22 t t] .. 

& 7 A 1\~~np0r4iu:n~ Mnd IL.11mid:H.t\ 'The MAU a.rd. a5~/xcid~d wnmx:hJr/u;ble fi:ftii/:mi.il MY exrx~tt>:d to 
""'" ~_,,>' (' ·• .,.,_ ''' f ''""'"''' "'·' ' , .. , .... , ._.;, ··''' .,'·•0' " '' j-·,· ' ,.,. )'\·' "'i'"" "''>]Nt·· ·vj t' ,.,..,,.,,.,.,.,,.;,.,.,,,_, 1'· ...... ··,~ i"j. ' . ·-' ., \ .,.,. .. ·, ~= ~-~ z.~;:--:..~-~:t: _ .. ·~ ~ .. :... (.-= L..:~:"Yv"~.:>...:~~-~~-~ :r~:'l:.ngf ... ~~· v :>.:i. '::'~~; ::}n.~::f.t.~~-~~"1::~.-=- t..:..h.-.t . .:.~.._.~::.,. .~.0': ~ ~ .~."}. ~.:.:. ... ~··t~ ~-'"'-··~·~·~·_:;...:-:·-"= .::;;(:~~-:- ::::.-~ , . .:: U.h.:J:.:.:c ~~.;~ a n_g thl.~ .~l·· 

<~d handhng ~wrh a£ Uw{:k ~wd vi:'nat:wn. :::Sp":Jc\!Je noqmr.,nw·nt,s mA valu<~i~ h>:r t.heB<! p.at<>m.ut~n:'i> a:re nm· 
:-<iden'<l to be b0y~md tbe t<eopt~ nf fbi;.:: d:awbnL Ma nafaetnrers Hre rHpP>1kod tn irdkHtO in U-;M ii(;;.,rutun~ 

<:H.;~~Jdded with Hw MAt..i brA mt the MAU if posrdHF} Httc oyend:Iug ~..onvhAtmwnt i'>"[XXifhHJ<H.i£ b~ L~dl> 
htt~~ ,o:Ql,~divn, inl"h.llation, u.nd UJ$inh>n;~n<::t~ Elf' the~w u>m.pon.tmtr. GN: rd~W>:;n>:,h r.A un "fvr sp:ocl d.tHt:h:n b:·n:'-· 
mlnolq;y. 

8,7,5. lteguhd.<fEY .R.e.qu.i.l.'0ments, 'fhf: di\fi.ign of .M.Al..i and nwdium cum.p~>nml\:!{. t<hvul.d take i:n.to eon· 
tzi.~kn:l.l.:iun +pphcabk hca.l nr ndru:::s.l relp:cirenwnts .. StY·) rd1:~tenc,;);., [/iS), [ABL !A 7L. tABJ, lABL \md fA1.U 
>md App{o.ndi.N. A "f.>-r hl"lpFd row: urcc :o.:wteri.sJ. 1 u 
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\;~~.{~/lH)f ?P~"<U: ... J· ·: f~Jk:S 

:\N~:~t f}::.t:;.F~ 5.~.:::{ !:P:\~~.·~::~* tJJ:f E.dfj.i)f: 

/i tt:}p<::~thn:· ~sqt oJn.It(·Ct.G S(~~ttr~~:~nt~ nr nM1///(~·~)t rr~(~diun~ thg~~::thi~~--~ fh':..)--~ ~1:1l:·.:::~~:·Lng· t~:~p:)l(~<~~:~~1 {:tnd a 
MATT )Avo thHn <''-t\"- Hh.w,,\d. by ru!H; jnJ)';.rLb:d )i.fi_(:manb O:LJ.!: tOI;;A.SLh, 60G rn 

<Ut<l IOD yL;,;bnrlt; fer t<;!BASE2, 1.bi~ rn nnd )G ikw HlHASE-T, ·r;;:tni:;:ud WQ m hnk *''i(D'lNtJ!::}, 

H<'JNH.tcr );;,vrF WIH \Hidl. tfj <'iJ(tHnd th('o n<"h"' th h#q{th 
\Y}}ttW'''Ti!!·,,, i'iE de£m;-d iw· iG., 'f 

::J":J);Uttl </. {tfUJ' r;··~q:>H/{).} r· ~:~Wf'.:~: 

:~t~H~qt~\A\0- tt~;::~:} ::Jn.k ?+ginh:'ot:':.u;:; 

l'\gU<. 
TLqMdttn:r tki{, f~iWJi>teA::O~HW':t (\::miigw~'mtkm 

\Vhu.l nmhl be &\.:hhth¥:1 11 

.& td_p(~)::,tt~:r· l~::ft t Fig 
(Il}:I,t}, />llo:sMbke 

tho n:wtwc;rk /\ !T\Xt:i> 

'Jtl U;t· rvA::·wGrk d:h:b 

lTL::;c iYH \l6m: MAU> cmuY':dYd vin AL)I.? t< :h f\1p<Ytt<;~.r n~it, the crtexnnl MA.l:)K ;}\-;,nil b! lmde 
\1/J .. Ts tiv' nftL0 i<<< F::.n<<Lm ;\ m.''FHlfLd.l,it•~< <if\iln''N~Uy, in.b> 

cne i\f rl:H in:i.a B. si.nyk' w/.l:; thn t<:\;J;qteT un:d Unl:enuJ in '.'HiHHi. tbe hlA.U 
;><R':J,Jn: of tlte rq)(:nt;-n:' :Hii ~l1U.Gt. b,::'' ;x;t:.ni::H:\. L?lil:i:td ;:n<>%i:n:mm nun::.hm: nf hlA.t .. 'n on ()t<h: '''E 

SfN/Ud}ud ·on &,C· H~~1d tn· .. ?. 
~~~t:.A.d!~)f\:6 UJt B. tt~Jt~.;:t{'j{t:k 

/t: ~-d·ps:~.d:t.(y :;?~:;:~<. t:~·rD: r·~:··:C~·}h~·;;~~ a.t:·,j db~~:: .~J.<:· (LA:~& ff:'tN.U R ~-ly {i:!:}f! ;;:;,nJi. ':j)l~:dA::~r \::i>UfB.f?··f:.d:.:+U· tt~) ~)i.(·:: 

dKLt fbum;, (\it~Ni:&r nf t.Le DLltin&d<tn 

r: f.~:~.~~:\~;?: (.~hn~;::k H~~~q u.~~r::~::~:~: 
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WOi!BC i:if!Q~k1 :: lt<llt 
ANfi/H'~E:E B!::d 8\V.:l, Hi&;{ bi.iti!!lrr 

F'ilh"x {)ptie Medium .A:ttachmi~~td Un:i.t flf(}!\<fAD}. The p:nt:hln nf the ph,v;;bii b.y0.-r hM .. w&.en thi 
FOMDI a.ml AUf (o:r rqwater unit pbyHicrtllayt~t ~ligw::ding !PI.Bj whe:n thr1 ALl i0. rut impiemEnLd; whitb 
(.:)(.}fltmdn-tt thfl: decb:u.nin; that ttmtsmit, w-cdw\ and m,n.,a.ge the ~·:nmded s±gndn im;:n:et:lsed mt., rmd nwov, 
ea->.0 fmm, the nphe<\l t1her nhk• li.:nk 8t~•rna'tL 

FClN:~:r Ophe M>!dhMn .. DepetM:'k.{o.t I:t1terfM.e0 (F'()M.Dl}, 'J1w m<:.'<:hankB.] anJ 0ptical in:b:d'2ee h<:iwN.>n 
th~t\ optiutl Hher eahk hnk &<:~gment and the .'FO.l\1AU. 

F'ihor Optic Ph:w~d.eitl M®diin:m. A.ttauhrn.ent CF'OPM .. :\.L Th~ pttrdnn nf th(1 .FOMAF that e(mtahw the 
1\.wd.i.nn<"l drtuitq~ 

FOmL Cnmpntibnity b:tt0riaee&;. Th6 .F'OMD! 110d th.0 Am (nptbna.L; thE t:w<:; pvin.ts at which hfndwnn~ 
trrtnr;.atib:W.ty iG ddL~t:x:! h1 ttl.ht¥; w:n:necthm. Gf' iw:l.cpenikmH;v d(~si.gned mid m<mu:fa.ctm-<ed o::llli{XJmj!Jf:l tll 
tJ-w baseband npb;.qJ hh~!t utbh~ 1i.nk M:g:rrHmL 

hnk ~mg;rn[w~L Th.i~ ;mi:rd: .. --tt..._p:<nt ibll. d.upkm. nwdimn e~mne<.:+iun hei;wt*n tw~> \\Hd only two T4<iJ'di\lm .. 
Uep0mbnt In ho rfm;es (hf D:b). 

Opt.k::al F'ihef' Cable Lh:~k &'t,Mmt, A Lngt.h of optkal :fU:wr cable thnt wntai:ns two npbeal fibers, BB 
1>p~~t.Hhd in i:.U:LGJ, nnd is c0mpr.i.3(%} of ztrlo or mono optkal ilber ca.hle sm,i)\;ns and th0ir m.;:mn ofi:n.ten~;n. 
ne-d::inn, with NKh up.tkil! Hber termhtated at e&ch end in the, optied nmmwto:r p.!vg qY\:,·di'ied iu B.&JLS, 

OpHcd f.dio Sign.~t..L Thi.~ s-l.gnnt t:ra::ii>rtd.tHd. by tho FOMAU i:nb it':J traMrnit q;&iud f.lb<:~ J.uri:ng the dk 
tWH.e 0 fth;~ DO chtuit, 

Phcdtet •. Conrrb.ta d' a data f'mm~~ r.;,<;: !h:tlned. p:revlmwly, p:re..:xdod by the P':reambk m1d tlw Shut. F'rm.nc 
Ddimth.'L 

SA· C0nr(%ttlbi.1:Hy Inter.h:;ijs<~. Th~: repiod:e· dw.ll att~1ch i/~ ib r:etwm-h. :M:g:mt$b by any of tEH~ maanr. 
mpeciil~~d bdew .. 
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CSfvLVt:n 
Jfif)/11~~c f3P02~·3 199~i 

ANS!r!Ft'·S Std ~~(!2,:-j, .1.99·::, Edi::.io:-~ 

SA.I AUl Compatibf1ity, The rcpeatio:r unit shall be compatible at its AUI conncwtor (if so eqmpped) as 
speciiied in Section 7 with the exception nf the srgnaf.sua.!ity_error message Test, 7 .'2. L2 3, >lrhirh shall nnt 
be implemented. 

The A:iAUs associated with tlw repeat'in' shall be as spedfied in Section 8 for type 10BASE5 m: Section lD 
for typ0 10BASE2 v;ith the following restrictions: 

0) Th0 Md\U shall implement rccdvs mod{; coUisiun dded as dehned in S.:LL5 or lOALi\ 
(2) The MAU shall not implenwnt the signul_qrwhtyJTY(>r message Test functwn as defined in 8.2.1.1 

and 1fL=Ll.1. 
(3} The MAU shall not activate its Jabber function 'When operated under the worst-ease Jabber Lockup 

P:rotm:tion nmdition as specified b fL6.5, 

1\ii\l..TH associated with the repeater unit shall be as specified in Section 14 for t:ype lOBASE-T with the 
t'{',;;;triction that the MAU shall not perfr:.rm the signoJ.J(Uali(y_error message Ti:~Ht f\mdion. as defined in 
14,2,1,5, 

9.4.2 Direct Coaxial Cable Compatibility. The ropeater set, which includes l\:1AUE'- integrated with 
the repeater package (internal 0L4Us), may have any of the interfaces specified in the following subset· 
tions, 

9,4.2.1 Hired Cab h) Attt~chment CompatihiHty. The repeater shall be compatible at its coaxial tap 
mnnedor df sn HIU.ipped) as specdied in 8}i3 nf the 10BASE5 standard, The l\rlltUs associated with the 
repeater that are connech;d in this manner shall be sub,iect to the restrictions nfM.AUs as specifmd in 9Al. 

9A.2.2 "N" Connector Compatibility. Tbe repeater shall be compatible at its Type N connector tif so 
equipped) as specified in 8}5, The Ivf/tUs associated with tho repeater that are connected in this manner 
shall be subject to the restridions uf?.t<\Us as specified in 9.4.L 

9A,2,3 BNC Compatibility. Tb::; repeater shall be compatible at its BNC connector (if so equipped) as 
spodfwd in 10JL Th'' MAth associated with dw repeater that are connected in this tnanner shall he sub
ject to the restrictions uf I\iA Us as specified in 9 A.l 

9A.,3 Link Segment Compatibility. The compatfbihty interf:v:os fn:r link segments including IRL seg· 
ments are either vendor-dependent, as specified in 9A}3.1, Of are vendor·indepondr:>nt MDI, as defined in 
the remmnder of this eeetion, 

9.4.3.1 Vendor·D(~pendent IRl" The budget allowances for the topolo&'Y supported by the IRL shal1 
en;;:ure that the tntal network round-trip delay rN.;.uirement is mot and the maximum tdHsinn frame siz0 of 
511 bits is not exceeded. (See BJU and HU U 

9AJt2 Vendtn·&independent FOIRL A vend;g·independent. FOElL provides a standard means of 
connecting t\vo repeater units, It comprises a fiber nptic medium link segment, a FOIVLAU at each end nf 
the link segment, and if prPsent, AU Interface:;, A vendor·indepemkmt FOIRL i:; suitable liJr interconnect
ing cnaxia.l segments, especially segments located in dihi:•rent buildings, 

The vendor-independent FOf.1i\.U should be Wl11patible at its FOMDI, as specified in 9,1:1. If a FOJ\1AU 
contains an AU Interface, it shall be electrically and mechanically conrpatibhl at its AUI connector as spot> 
i.tied in Section 7, \Yi.th the exeepbon nf the signal_quaiitvJTror message Test, 72 L23, '.vhich shall not be 
Lm plemented, 

9,4.3.11 Twisted-Pair Jack Compatibility. The repeater f'et shall be cnmpatlb!e at its 8-pin modular 
jack i}fso equipped), as specified in VL5 The MAUs associated with the repeater set that are cmmccted in 
this manner shall be subject to the restrictions of lv1.AUs, as sped fwd in 9.<:tL 

9.5.1 Repeater Set Network Propertie<'L Tho repeater set shaH be transparent to all network acquisi
tion activity and to all DTEs. The repeater set shall not a]ter th.:' hasic fmrnes,s eriterion for all DTEs to 
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~E)O/IBG ff(J-::t-~1- :: IH~W 
.ANSiff.ETUr ~'ltd HL~~{.;\ J~.Y};~ ~~>~h.L~::-: 

nc(.::t~-~)~ tt~.~~ 1TX~.t\VUYk. ~~r w·(~·i:gl~ ·J.t. VY~-'::.~"1;tfd any 1}1~}~~ Q.Y zr~}Up ~~f fff"fDG ~-t:gr?::.rrt}~(~MS· of n.:::rt'i~tu:rk J~Jf~~}t.}~)'i; ... ..{~ r~0:-pf::J:.t.Gr· 

w:+ dnL nd: ().tt<."W\pt tc ben p;u::kd ;>;wE i1nd hcT;,:rd dwrh>f'· .. 
HBp<~ah:t~ <~ro H(~t add:re;;;Eahk, An. <V1du;p.;;,;tblv: ~b.hnn \A\. th.b m:twwk thd: eontn~Ls ~l :repeater b oublde 

t.h~·? ~J.e::.~r~~ o:f tb.ii§ ~-rh-tnd.ard .. 

0.5.2 Sig:tMd A.tttrH0:caMr~tL Th,~ :r.q>Nltfct :wt Undwling ifE. a~wH:i.Ekd. or inttt:graJ MALf~l) <hnU enflum 
Hwt. HtH amplihkk eh,cxr.;.cH>rhities d: tJH) <:ignals Ei. dw M.Dl <:rutpuh:< of the n~p<m.k:r ;<;d; 0rc wkhi:> tiw t.<:il" 
fTH'~'i"-:.<:; ef dvc :>pe<::dkafimJ: Ln tht~ appH>ph.;;l.i:h i\1AU typt:'. The;:A·>v< aw.v bw; nf sigmd··<o··nd;.;, :raLo duet:>:; 
(~B.b1.e .h;.~f~ (tt:::d ·nz~iM::· r/£l:::.;~p hi tt.:~Jr:::~5ncd. Ht the ontp1H of thH ·-r.~:pcater Eot. H~~ lo.r1g· ;;-;3~ %J\{.) t.nc(Hnlng· dH .. Ll L::: 
\Vitbn. !i.h .. :. "'Yd:B:D:! i.t[XKifLathm. 

lULJ Signal Syrm:m.ltry The wpedet set shaH cwmrn hut the «ymm~~t(r ~.:harw:tJc>:r:b.t:ks r£tb" ;.;(;pl>d.s 
,:it nw .M.DI 1)Utputg uf (J l'Cf,W<:d/H' J.d U() withh the t~;),,}.ranee of th;} qMdfk<-lthn i'~r. t.h(!; apprvp0.ute M/dJ 
!:fV"- Th£n.J(~ao, gny kw& uf ~~ymnwt:ry dm~ to l.\XA r;, a:nd. m~d iB dif.'i:,:,rti~m is n-;ga fnd at the nutput vf th.'l 
f<~f>brttt}:r f:~::L 

t},5A Si.gntd fkwiming, 'l'tw ·N;x.<tt<~T vnit thNH cwmrn thAt thH e,nvded do.ta vntpnt item i-he n:re,,;kx 
edt is: withb tbc jitkt L<L>nmu'' uf<lttM1SHti.itittg lTfE u.s i>peed1Pd in 7,3. Thi:.'tdl"·t~' jitter ,:;amwt aeellmu .. 
ld.e GV{!t :nu.Itiph h.cgmcntJ.. 

0-YU'i .nata fl.tw:.d.hng" '.Uw rq;ed.u unlt, "dHn F"h~·env~i. H pae.kd, at d.ny oflt;! perb, d<di p;Y)B th''' d.da 
fn:-une d Mrld pHekd lntc·J.d and with<ut mv:Efka.bm, ;uht:nH:bon, nt <dzEt.bn. b dl oth<>" p.wt~J \~Ame;.;twJ 
vrith the ·t.~.'JNH.br unit, TIK' ~mly Ci11:!..;ph•;lw h (his nth an: vthql cxmttntinn cxi~J.LJ. w:um.g &n:r r/'thto pur'ta. 
or wh<:rl the ni<:.::eiv<} y;rt ):s pa.rtitL\ned (t,'l d.dhtwd ~" itG..6~ Fii•t:wt.oc'·n ~>.n;"».rt.:ithrwd porh, Hw :mLnf:n:· C(/H.~ 
skm handEng {SJJ}.G] hi,b:;: pncV:\l:k'm:P.. 

W?t 0~,~,,~, t; l~:::~~ ;:~- ~:~::~~;:~ ~~::f:rl~'"~~~i~:~ t;~~~;~~:~11~j)·~~:::?~::~r:(~(~,r:~~~k;~~, ~:;:!:::~~l::;:i~~:~~~!(:!;:;;,~!:';. ;::v~r:~:~~~t;~; 
Fn!t Hf;,f'c' tr~m;;;iti<.Ht d'the packt"t .-in H> .rqJLd.ht.d b fnutpd:.l fvr pm.·Lt\ 

l'\w a Tqw·Jnbr uad with /iUI cnnm;dnti' ilt input and {l-Utput pn-r.h;, t:b;o: Lnk; Ala H br! L\S" i:lwr~'' '!l" •·!ipAl 
{.(} i.\ hit thu c:A .. 

0\v H rep<t.nter 3d: tv'!:.&; :i.x~h.;:mnl FOMAl>, F.T\ASC2:, or· lDHASL5 1\J.AL:S un hAb input and <:Att.put pnrhL 
an. fdditioaHl G.S bit. tim;;:~ dd~~y hw ;1n hput OMi. MAL tnd. :Hi l:h tinHW z.hhy kr f.i:.n ;mtput pnrt \L\U 
i!!hdJ. he <~lkwHL Thi>> addel dday drw;:\ no!. indudii! iin.y dt ris<e i:Lnw f;:).r Uw' tO<lXial tdAe 

For a tEpeHtb.t s<et with bkYt\b.i tOBASJ>T 1\il.AUz>, vn bput ;:Hd. 1.mt.put pHiS, ar nddltiond M HT dtby 
:b:r mt. input .fH~ d MA U H~d S PT dchy F:1:t .~m ontput pm"i: fSA.L ,:+:.J 1 k~ dh:n~od. 

iUULl C<dHsL;H 1-'"rer.>1~t\cO, 'The rcpmlbt fd; f"hd.! impbmcnt tlH-) Cdh-;io:n 'Ptt.J.<.:'T//.1 Vum.:L<m ud:v.g 
n:-cd:v~! .. :mud<o' c<':;;)Ji.!.':inn <:.k'te(thr;; <':th\ sp<od.fhd for the nwclh. wi:th whk:h it: i.i o::nmKV~(L 

fr.GAL2 .Jmw G0h~'l'\Uthm, u· a edhdnn [g dd .• >;'iN] iP\ ~my d' the pi1dA i:-0 \Vhidt thio npi~ilh~.r Hf L-;. 
t:rmwmit.:ting, tlw H.>peakr ~Dt ~haL tnmmtli.. '' 3a!n h nl1 1/' the port;; f.c which it i0 ;:;;nm\·)<::t.HL The .Jam 
iih.d.1 h<O tnn.'i!mitt<Od b *X~mb.av·; with the IL:~p+<tbr Uuit Sh~k~ Diagran:;: in Fig: 9·2 ~1nd d•aD be :'ts, ~rwd· 
fled in 4.:t:t?A with tht! fur.th~r cond:ra.int thd. dtt~ 0rst f/& hit.;; tn:msmht£d b:~ ;:my pnd ;b.aTJ h·J G lV\tbtn. 
of 8/krnate l'K< an.d 0\ r.:L;.rh.ng with t:be hn;t: h:h trtmcm lU:.::Jd m~. a L 

1LfLfL3 C~~Uidcnnda:m P:n;ptl.gation Hd.a.yp, The ~!.brt of cnlrzion propatpti<:m ddi.i)' tor fl repeHtet 
r.;(~t is thJ~ brt:H\ delay h~-rt::s~~nen. thz: ·tlrf.:t, ~:~dgf~ trHn1~~.t:~.~;n nf tb~-::- .s(gn.:{.d ... quali:(v. . ..ta'"?'"{lf" ~::-ignGJ on any· of it~ ~:.Nlti-1:.: 
to the f:int: N:lA"'-' tnnl'ifi~m nftb1 J0.m fin H-'> C<utpuh peril (or JM>Ii:~:<). 

'For a .rq:H;ilt/;t' mdt w·ith AtH Ult>l\6::1/rs (It input •md. ('.ulpd pwb, thk tinw dmH \:w le;g; t.han. Dt t?('gL:J 

tn fL5 bit t'knetL · 

.F\1:r a repeat0r sd with inte:rtui f.!'OEJ.'A.i\J.L~, l.OD.S.S.E2, nr lGIL\SER MAUR on bAh iqmt a:nd output 
pn:rt!O, <·m Hddidnnd n.Howa:nu~ d'. S ht tim~:.;;. dd,;:;y hit r.m lnput p!Wt k1AL <md ~LS hi.t dma!. dd;w for an mA>· 
pat pwt !\lAlJ ilhd h-e m;·Hb. This !VLkd dda,y do.;:·~ L~A; indud.,2 ans· de rLw till)(~ kw i.h.i,, eO;'\,~id ~:Hbk. 

1.:1.) 
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EF.AlKf.": 3-Hn:t.] : :l ~h.U 
ANSl/iDP;I~: .f:~td ~H)-? .. 8~ l{V~j~. Pdi~;k:r: 

F\n: a r~~~:P(~H.t.~rt~ k)ft ·~v1th ~ . .nh·}-~'/L&} :H>.l1.ASI~./T 1\{i\L\~. ~;l~ fttput 3nd {~·utput p(;rL~~t a.n .c~d.d~tjon~:d B f/I"i deL:t~ 
fhr ~in i~~-rxs:d~ port 0-J.AJ.l" Hnd f);. IYI <h~Jay L}:r. a.n. ~YJ]tput p<~Tt }tAJ.T ~<hr;] be .o.Hn::..ve.::L 

T'he a'iOdillb·n d' Ja.m pn;.p:1;;rd:icH d.i·!Ly F:rt "" '"('fJ&ai:u un:E ~&the- tiJJM) dday 1w,LH!dl. th.fo ;nput fig:n;tki << 
it?~ p~n--tE~ t~~"="ri.{":h:hqy a r~tatf: ~~uch. th~-lt ~.h.u:n r;l~nuld ~,~nd f.d~ ~] p(;!'t au d. t.h.\""= t~st. tr?~.JH~ition or S<:u:r:: .at tJ:1at p~)YL 
The A~>tor' cr thzo 1 npd sixndH that ;,:bmld ;::o.U.;c;\.? ]{tn'j t(l oxd {(:'1'' U)\i1'o!:ed in zh.+<~i:l lXi. tbz< rcpcd;ct sh ic din .. 

Fur ~i r<~pe~~t..z""=r unit: \:-;/d .. h. ./tl:!·I t::0*~~1~~ct~;:Tf /it h~.put ~·~.nd 0·t.~tp~Jt p~:>rt~1~ thi~~ t.i n1:t~ ;~h.?.]t be h::::-:;~~ thH.u or ef{UH~. 
tH 5 bl t thnPB \-~"iH·:!~. nnt. ~:xh:~ndi:n~g ErH.(:ltH·:::nt~~- ·v/lH~:rt ~:xh:ndin4 fr.n.ptn~.:-=nt:r.:;. this di:=Jay rnay tH.) h>n~>'(~r :::s.,~ 

mqt,Jrcd by the th<.grn,m.t (·c:t:bmc;~'>H ;dgo-rd:hm. Su) '<0..·1:.. 

/()::· <'i· t'lfl6l1£t .-1w;; with hit,~ttu.i ·rcM.t.J.T;~, W i.L'dY2, Md 10H/>,LH% MAt's <% iL :hput ;nrt!<', ~'in. ndd> 
U:o:nd dbwm:m: uf 0.5 d.t time dPby hr IJl <md 20 b[t U.r.:::;;~& b:r ~~ignd ... mrdi't;y .. .rrn.w de;-:u~:v:!rti.on ~1h~1U h<~ 
n;.mk. Yvt u repeat<x y;t; wi.t.L ~Ftfnwi }"(}l\1.1\U~, .l.DHi;,SE.?, n.nd WB.AS.L:S 1\IA.L\s on it<' <;ut.pu!. pnrt<,, an 
~dditionaJ tL!hwM'u' d {) S Lh Uw:e dd,<v i'kdL b! nw.d.c 'J'hit; added &Any doeg not in.dn<> wty d.c faU tirtn:> 
kn d;£ OJBJU ai G1.hle. 

}\J:r ~i t(::p(~~~.:b:~r ~·w~t -;;::;~~.t:h ird.hrn~}.l :U.H3.A . .-S."f~ .... -T:: 11/=i[J~~ ~~L.L:.B Lnpnt pori~\ a~l ~~ddit.&~JnBl} l.iT-; d~.J~·tY hn·· J)[ o.nd 
\} rn.' f;;x ,'l/'gf<.G/ ... 'J.({C.ii'(Y..J>trt:?i" (\.)i'Wo>e:r.thn shaH be d.hwcd., F\>:r 0. r>;nchT ~>C1:. wAh id:cn~;:d .V.'.AJ.Ts Gn its 
output; p:;d:s, em add.Jhna12 HT d.day :d·i,lU be n.lhwe3 .. 

f:U'L6A. "fru:n&mh :R~<mVHJ' TJ.me, H i;;; 6d>entid Hwt tTw rup··£ti:.H: n"d; n<:.<t l\NLito< n ;wd: br inpo1. 
b.r A ,..,hm:t tirne aftz,i.· Lh.i~ tLp;~a.te.r- ;ltl)P'" tnu;.stnitbng u~ th.at pod .. '.fbi~-> :r<:cuver·.J,. tirtk )Y>:oVt'nb. Lh( rt'.flt.l<iL~r 
fr(HJ~. :n·.:e~~\dn,.g H.,"-\ :C:H;rt~ t:t~:ttH~hth~Gh~n ~i:B r-i rt(~'tv f(1:1::~~>/f) a~::t.(:/.~ty:. ·'J:=~H~= :n-1tr~.inn:~:rr~= f'(~Cn')"·£ry· t:irn~:~ :;.d~(H::lf~.hlc ~)t :;:~ 

rt!Wod:<:'T b ~mp.kmmltdk;n·ikpmdent, bnt mu;·d: bi!:< iF~~<-li:c: tkm tbe ~mm <ith() <:kh,va b. th{, i:nuwnlit u.n.d 
rz"u~l'J·~,, wd:LE J(or the ;wrL ln dl n~i"(·oe>the n·cevnrytin;;~ rmnl; hf L~;,:;;; iJun :rn Lt Lmr·lii frnm t:Le bsci:nmst· 
t:it'~r~. UH tht~ ttB.f~~:-:1-r~.~.thr.~.(:" :.\J} fn.t.:z~-r~:~1::,::~). 

0JHL5 Cuxder %.0.~-:;ovoty l'h:ru~, :n\~rl.l;g: "z:db;,:i<m, the L\pid . ..idL: ;,;.ign:;,.l L lJt:n:VHhk ht shod ;w6 .. 
.:..~~:L::: vr tL:n~:=· (hit.:s) b'~c~rns~) ~:~f th(;) r(t .. }:S~:\~-ihty· of ~~.dg1Hd e(.u~::.:::zJL=J-Jht::. ::Yn tJ:-;.~-~ coLUsk·~-n ~H·;gn\~~nt... I~~ nr(LH~· LD pr~>
v·~::;:~t pirnnt,tt;ct\·: df:tt:\tic.rt of thf.:~ tJ'U.f: t~;r~d D·f t.ht~: {:::,:d.H .. ~k~Jt~ th(~ t·ep,::2 .. h-:r ~~1~lt .t~1 tt~~t -;.;:;·r.i~t: 1~:-:t dt:.t::-~ h:~ het~·~tnf: 

r.~-~~nw::d i~''OB"}: H port fe-r· H ::-;;h:::H{ t.irnA~: ::,~n~~n: ~iifna! ... :1~·!>::;tli(v .... frror ha£ gonD ~-n~~d:;~_;r(~= ft<j:U1 tJ:~.fi.t. porL ~rhi~i .r~:r.ov~· 
wry Hew pn;vcwts the n~pm:A:w fl:mn prnJHturF]y crding n Jnm vlt Ml H~Vv,, ,~;:~t"W<:>rk The midrnum uwr:br 
rf~v,;:\:·<::-ry· tirrH~ ~=~.n.(::~~=nlh1e f~H ... a. :r.Hpe~·~lr::r. hJ. b:nph~HH~r~h~h.on . ..,d.np~:~r:A>~nt~ b~.t M-hxdl b~.::: gT(~a.t.er th:ru:t the 
(~~A }{1l.J.1~.n. (1N t.h~N> I.~ft;.::r s{!f./~a./., .. qur~h~l)~ ... ~rT{N'. i~t d.~.=a~:.:::.~~)rt.z~d. In. ~\H. (~n=/?~3~~;- Lht:~ (·a.r-rier t~~c:-:Y::/~~ry ti.uH:: ~~h1~U hu 
h:..t~s. tJ'~~~~n. 4 h~.t tj ~'fd.\r~ f~.~(~f~i. the bl~:st. tt:.:-::.n~~it.i(t~. ~>t~ the /1 tY J.rit.r~.tf~~ef::· .. 

9.5.7 :t.th~drkallm:datfotL N'dwnrk :it2p:mcnts tbat iHUP dlfl\gcnt i&D!Ht:((;u. and grmmd:Lng r.t:qyiYHH<'l.Wc 
tk,id h,w;:• tbo,;e Prquir<:D:twn:L pnwi:d>.:'d by tho ;x;yj: . .;o .. p<>rt ikMhitiJnl {!l tbe n>;x\dYt H§. 

SAt lh:~Ldl.od lbq;;;,,nk~f .Fn:netion'> a:nd Stnt6 DktgYam&, .A ;ln<i~;e <'l.lgvrithrni< d."fn~tion i<>;f)iv<m in 1h~.s 
f.i~H:J:1{U\. p-rnvid.i:ng l~ (:n!li].>1nt:(~ pr·(~~~.)dtKr·qJ rnndel NH: tJ:~~~ zypc.rn.UJ.~h ~_).r B. t"t:=:·p<~::-rt.(·H\ ·>t the· n)rn~ nf r.tn.te din.'" 
g:ntiT\~. N<>tc tbA "'".b<·imNer tb:n, h ~.:ay appr.;.rent a.m.hhruity ccnn:rnirl.,;; tfK· d.(~fi.nltion d' ~·<:<·fh!M·u· npunt" 
h(n, the ddk din;.Jam~; ;+mdd be u~mmitt!d br thD d.etlnihv>2 <'ta.temcn.L 

71.H: H}(~~1{::._~ pr~::&~:r::tf~d i.n thiE t~~N:·:t.:~nn [:.~~ ~ntf"~nd~~d. H.::-> ~.:.:. prtrnHry.::-~.pr-cifk-:..nti~;n ~~f tJH~ fnncijon;~ i\~ bt~ _p:rnvit:L:d 
hy W?'l:':/ tt;:·;>>r.t.vr \mit. It i:"'. imwxrtunt: to di.thr.guiah, hcwcv,)r; ~wtwcu1 th, mMi.d mu:l n ·;'Dd imphrne:nta. .. 
t.kn"L :--rh~f.~ rrH>-fh:1 js up"t~ n!).i~~f=·d En~ {~in~f;l~,city CH1d ~:h~rh.y 4-f pF~:~urr.ri;.;:~t.-~.<.kf.\ wld1e a:ny ft~·;}dh-::U-c irnph;rnfHttatlon 
Shnnid place ·hf:~rvi~;-r- ·Grt~ph.f-t.:.;:.i£ nn :-~ueh e~JJMd:.rH~rrL1. ~~g (~~fie.~Pne:l n_nxl ~1n~tHbdi1;y to a pa:rtieui:1.r- itr\p}er.n.~:~nt~~···· 
ti(lfl. hxAi.iNbgy .. 

It. L~ th{·) h~.n(:t~~·~.nnl he.h:~/(=·i<~r of·· al~Y r~.:::pz:-:at~)r· u.:n.~.t :h~}pl(~:r~r~:~e:ntat.~.~~~n: tll,~.t ~~]:~;.~)·~ r.n~:th~h the ::-:~t:Hndard~ ~~ot U\t~ 
LnLe:rruJ},-;tnv:tun:. Tht: int•!r.nd (kt<~ih; ofthn pn:l~;;,~dnral.mndd. (\.:'( \h;t~fd >~niy b th.!! ~o;d.nJ Hw.t Ju:y hdp 
r<pe-tU)' the e:&b~c:md hcluvkw de:<tdy and tp>'cLdy, Fnr' bii::~tmp.b, tJw m;Ad n"''-"' a r-wparaL, 'l'r<Hl'M'nit Thw:~r 
8.t~ik:~ l1:1{··HJJh1f~ fhr ea6h. port .. f{<~V(::ver:~ in ~,u~ netual in~p·~Pn~cnL~~d:.ion::- th\: h.a.:rdvnJr.:e lUa.y. be s.bf.crc·d .. 

kfU. State DiHgr:turn N~A.!tlton" The netAkr\ u;;cd. in dw date di<lgYJ1ms (F~g;; 9,2 d:mmgh. 5; .f:i) k:Hm"';' 
llw cm>imkm<-; in Lf:i. 
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ZM~~YW<~: ·: tf: ::~;:~. 

A.>t:l •;;\ :• :tr .?tA ·j~j/)@: :::: x-::vt;:::: ~t'::{ h::ik-~:·: 

'J\\1 l 

S1: +l:t@. nt T.lt1.kd:u inpoi :.:d 
\inkw1w l'I ·''··· inputjd!e; nt<dN.:::gt'6< Hl' ;:n;:\ ... n,q~,v 

' ndiestes ~;;;tt;rH;y 
Nntn thnt Ih:Ldn CX) ttH\Y tk\ :tnddlnwl dudn.g NHLdon 
but thwt It fg: n. don't cnxo in it!! "''h/m thiz iA uwe, 

(~:t t1n.ttt or dAn} Khr T\~~v~(h\~:J~~: .. 
t?n·.,a:r:nhl> .?Hi:t<nn ; i;N ;toHr·d;•u;r ,\'JftwtTLat.ing 1\; and 
C~t <l". ;xuJ X. 
l>aht ; Repent+r is n~p<wUng &wtn 
J:ill} ; Hbpt':i!lJ+:t b cVio\ii'V'I•If:V 

<:JH p<.i'ft::X: .. 
X 

Tn;nmnit 'I'i:t>!x i:nd.kaLHJ tmn;iliW sf l:Abi twwnrn:iU;i:~::d H:n port X. 
Vwln!'i:i\l:' f\A\it!VE in.teg:6.n~ 

!:ndiAdhi:+ the n~v<•l•lii•N· hHm dl'ikn,::;'t:•nt 
SF 0 KhH d n<::t bt\&in hoi\;nf 
&1-Ht~!~ a~.;.-~~KHllt~ttMftlt~hJ.: 

bFtl :utd i•>• 
h~N~t: 

H}<<••tv+t <tnt:~•. ·r:::rc: :Mta:r<h fo:r 
tnul:tl:nit i:\&14 to<::<nh:>H· t t<rxk ~+HhlruuoE% 

Wn.H TJngw lift the nnd ;)f i:rnnmn!t f'1hXiV•w:v i/nw (i!C*l 9.5 .. 6..4\ TL if-1 l!Lir\:<Hi 

kH NtdJ~tfh~d. u/b(~.n. th.e t:~1d ~JftfHH#.ftt~f: t~h>.)VNf/ f:hn~?- ~g ~YU11ph:trd. 
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'l\v2 

Tw4. 

itl\}llT;z;. BUW,~i ' Hlffj . 
. f·}:~~'t.iH/H::fJfE Stri N-O;LH .. Uh .. <= r·>D.ti(j:r;. 

Wid 1\.rner fhr lh<i. Hd of~:,~.rh;r h:ot..Qveyy ti.m.e (se~> OJi.fLb\ Hi& §b.:rt;(d by Sb.rt'f'wl, T,.-.<Thne is 
}!;a.thH.ed when the th:nm~ h.r.d expi:ret.l, 

Wi:d: 1Srnet fm: kngth ofcootimwu~ ..:rutput \Sf'e fHJ5\ L i3 iiitM·t.ocd by SturlT'wd, 'f.V.<H.Jmw .iio il!atir· 
fh;d whf!n tlw timH' hw ~xpinld .. 

'i\\J.i.t '1\rner fur time h) dlMlbh~ uut:put for Jahhor Lo-ckup Ft0t,~ttio.n {W%! 9.EU\), H 1s dErtgd. by 
Sh:ntTw4 .. Tw41Jmm ·b iw.lbtkxl. when the t.im.c.t 11M ex.pir<:%L 

Pm:t(1hen 
A fund;ion that retu.nm i:he do:m:ig:md:i.(m qf a port r,;;:u;;;dnv the ki{t eonditt(in, hH." exmnp.k, Ps:i:ti 
(CdU:n:::.HQ.C) rd;.n:r:rH> th:o dedgnotitn; X. bt h pvrt tb•li. ht<..<; SQ.E i::tlh~, lf muJlipk rn:rt;;,; mu:ot tht 
h%:lt <;K;nditLln., th<..) hwt r~wGt.ion w:m ht: w'fdg:ned !l:nt: md. m1.ly one i)ftho acmcptnblc valH.N! . 

.Pr~rtz; m:e :rde:rred b by :nu.mJmr, Po:rt infn:rmnti(m is obta±:aod by N*lodng the X: in the {h!r!irHd function 
wHll the mrmhe:r of Hw rn:rt; oflnk:rod;, Ports a:n; nn\.:rred to in g~n1;~.rai. ;1~ fdlows~ 

ALL 

ANY 

X 

AtLX.N 

ALLXM 

ANYXN 

ANYX.M 

l:rahta.h~s aD rq:wat&r pilrh.\ WN~ h \:w eormirkred, All pn-rtJ dLtU tmwt h+t comLtinns rn order 
br the t..e~d: b; pnms, 

Ir:vhcah;s ;d.\ )...'Z'f.tm. >H'<-'! to he c-nnsi"dt:red. (h\i; (~r ill(ln~ purt& shaH me.<:A; the h>;:t c:ondit:t.onf! in 
<Wdi'J' for fiw test b pws. 

Indh::at<l%:t all potts CiT(~· 'G.> ln cMz;~dtlt\0\;;J One, hut not mn.t(; tbm on;;<, pm.t :-:;han me0t the t;;:;:-:;t 
Gmdihon in ord0r br. l:.bP b~;d; to pr.t..s.'l, 

tien.ed.c port desigrv;tor_ Whmt X iB used. J.n u. il!tde diagram,. itc; vnhw b heal tll that diatrntm 
and not g:bhal tn du; iNlt <rLA:.ak·> di.ag:rmmL 

Is defined by th1 Port h.inctbn on exiting dm [ULE 8bdf~ ffi Fig f} ... ;,t lt indi.c<:~hls a port that 
r.m~sed the exit fron1 the TDL.C d;ak~ .. 

IN ddinid by thto Port ft.mr.tio:n un c1r:bng tbo TRANSl\f['.f' t.:GJ.JJSTON sb::\lt: of Fig H/L h i:r:Hh" 
cahx; thP oniy p<;rt Wft(;n; CoJH:n,SC{E 

1:ru:lk"-!.h~s dl p::wtr e:u:.>3pt N skwuld lN; (\"!tl8idend, AE pnrt;~ vmdclHtNl. rhaU meet the t.ed;. con· 
dihon.s, in o:rd~)r t'i!r Hw k~e-;t b pa.cw. 

fndknhi8 aU p(wts cxcq:rt;.l\t shm .. dd he cnn.ll!idord, AH ports umsrd.c:rod. li1hall n10ct the h:st (/m
dkkms in vdcr fbr Htr' h~st tv p·U.\8. 
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E'Yg;~'J<t 

TkWMhft\ H 'Hmev StMc llisgrWNl 
.ftw P11d.% 

Fin do% 

~:t(():/~1 SJ:.:;: H~8/}J ... J: t~~K?? 
.::\ S'H\/Iht::w ·::.:::~::~·:· ::::<:··:-;:: 8·\+· t .%\:ht~,::m 

tL-4 
T\v11 St,r'd(: Llhtn;t'Nm 

lttAlJ ,Ji.tbhiW L,i')## up Prnt'i'MHntt Shd(~ Dfwgtmm 
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fSO/HY~ ~Hl.'t .;~ : HS2 
ANY/WEE 31/l ?Vi.i~, 99? Ldthr' 

fMLX fhd.@ and CoiHRi<~M Hu:rn:Hin.g. 'Tlw repeat;;.{ 'mit shan .Lnpl.emH.H:. the C>tRR..lER. .. .ON hmd;.ion for 
<J.L ih potL"i,. Upon ddActi.un Gf e.:1.:rdwr f:rmn one pe:rt, HH, f\:'lp(·mter md1 shdl rqoeat a.Il. :rec.dV!:~d i!igr«-l \:-;in 
the .Data .Fmme f:rcm th•d pm:-t to the ether p<Wt lot po:rti!\ 

Tht} :rer)nd:er mdt (h\tn and cd.E~i.Mt·b:m.dling ;-dgr.~ri:thtt &hrdl b{.; aa ddi:nPd in Fig ~1-2 .. 

lUU~ i:y~~&mbh:: Il0g'f\tt0rs.tion. Tht>. .rq::a:~Ah't u:rdt dwll nut put :-\t km4. 56 hit;.; nfpn~<1mhh\ fdbwed by 
UK SFT.L W.ben thto N.:p-G<l.h!t o.tiii muat send .mn:re Hw.n 5G hih;, the nH~:drrmm length pn-;·u.m.bl.e _pntt.<Hn it. 
shdl i.~~md h t],,,e m.~Jnh:o.r WG·ltli~d. phw 6 .. 

:JAA F.'rttgm{~ttt .Sxter.i.<don. If t.he nh .. '!':ived bit .>'eqw:.nce fr<nn CA.RRfBR ON. b J:;A.RRIEH ... f/F'.F' b 
fawer. tkm HG htL<; i:rt bngLh, :lrJ.dudi:n.g prounhh\ t:be rop<:oatt'Y nJt: "ihil!J ~;.;kw1 the output b.1t fh~iW?::n.c& 
•vitL Jutn Bm;h that the bJhd mn:n.her rlf bh; ovtpu t: frm:n the H:' pe.ak'J' unit s.h<&H eqnd ?G .. 

9AL0 MAlJ .Lal\h0x LMe.h:uv.r~~ .. oh:%;tbn. MAU .fabher Lod:tup f'rote·ct:icn must opewt .. e ii& ;ihown ln dw 
M/\l! ,hbbr Lcdmp P:rnk~(hm sbh~ diag.ra.m. Th; n1;H1nhn urtil ~hdi i.nteH>Ipt i.t~: output :if it hm; trans·· 
m.·i.tbd rmtFnum.l§~v· fb:r lnn.r?-or than;;. wd or flU n<:m bit titntw ···· 2zY+ + &ns·r. The n:.;KJt.~.:n· tmh sbdl th<'rL 
:dter- 9H t<J HG bit timt;l~ U<B to :no _tu}, re·-.endJe n·;:,.n..,"<;mhnb:ru .. 

S.fl/U. Overview. 1n b:rge mdtiiJeg:ment nd:';\'Vr.ks it may be ~le!<'in:\bk ttwt tb.e rq:m<tl.~r unit pNtuJ 
tbe ndwurk fhnn snm.~:c .t\-m.h con.d.U:i;;;ns Hw/. w~mld 1mh. ~dl nd>~o:tk VHNtH.if!kJtinn. A F>V:m.t:bLy Ekdy 
C"!.HV! ufi:hi:<J. OlNH/un eot.Jd rK' dtw tu ~~ tabk b'(o<lk 4 fo..uhy (;{}lllleet.nr, nr <1 LmH:y (5 n'liB~iing b.:m:ki.w~t:km .. 

b onkT to i->d.de a f'hu:Lty Gti;{HHmt'~ ctdiB·t<m. Rcbvity frtan png~qy:Sh.tg thnl~tt(h the Rctwi>rk, th; 
rq:wate" un.i.t: may r~ptinnnHy hnJihmwnt. an a.ntn,!Alrtltim-. (tlgn.rii:bm rw.d, un d'"'h<ctiun of tb~ nmlh.al.di<ln 
bdng d04t<ed, M-s <\nt.:H"(\O:lHI'li;\::i:)JlH algn.rb.hm, 

!JtHLZ Detufhxl A.ut.o--.P::nrtid~nildkx~on.noot:km A.l&~wld:tm Bttat0 f.Hagnmt. fkpenbrr s:etf!. with 
1QT:l/LS.E.T tA.AU'; :-1h,;.il impbn1ent an ~\Hi.•q)iirtld.~JJlchev~mnw:thn a.lgn6t;hm tJ-n t\h,e;e pw-t:o .. T'b.;; "'W)Hter 
lmit nny opt;hn.B.ty· im.pl.e:ment an. iJUi/}·parHtlrm/reo:ri'\nect.ion a1p:n+thm Hu~t p:wb~;::b th0 H>t: A the n.d> 
wodk fnm~. an opH!:i··dr.enit:d i*)-p;n•mt Jf Hw n1pHHbr mdt .vr.Gt+ks this £0 n.d:k,n, it .'?'kd1 ennfii.rm t~l ttw 
sl:de di:q;;n:m1 •>f Fig H~.f, 

Thf• dgtwkhrn dd-lned in Fig 9--.6 JbLll iHKlbh; a r;q;nw:m . .t fmrn the .tHf>l/wnrk wh.;'n otw ,1f the fdb•<J~g t.wo 
e!mdhionti has cc~;n:r:r-cd nn th<~ gcpnenL 

Cl i \\ibm ;\ eonM-;-,::utivc coH:istm"l. oou rlt bu; h1Pn n~m;hed; or 
:::n When g ~-in.gk' u;llisin.n clurnhoH h;H m;iA'did o. "W<iik »rlv:sun.t d time. 

Whf'n. a. &egmtnt: is P<ktLitiMt':d, Drit<\Jf', 00 <trd C<•lnn (Xi fro;n thAt seg-rw~nt O.te f<-TC~'d. to n b1put idhd 
and ···.SQE (nn enr.i.E'il(?n}, rf'B_p>~divdy, so that ,;u;ti.vity nn the purL wiH rwt gf.f:;et the rep~nh:x unit. Output 
fhlm flw :repeater hl Hw set,•mEmt ;_,, nnt hbcked, 

The Sf>F.}'lHHt wm bn rdm;Ld:ed Wbd:; thcH\fNi:dxv htu; dd6dzd uctivity on the ~w.rr.mmlf: krr mo:re tl«'lfl the 
rmmhHr (~f"hlb EpHcif:hii. fi:n: T\v~j w+thnut. inev.rrbg :~ atlli.:8iiML 
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{':il>l.ii\Wi 

'Tt~:~i'i .n·~ . .n:td:.~·:f::t d:f cf~n:.,::;:.f:<~:~Jti~n;::, cntbt\iiJU:f· 

{>H:t~=~·H(Ut):'Vf> ]:Xui:. ~xJH~ion ~~~funt nn n h;,d:·kni,:H' f.N/d: X ... l\1rtitf~:;,~ti.ng ~~tt:Htf:~. ~:.~n )J ~,~~rrn.i.nJ.! U/UJ~"t: :::H: 
rH-aeh:t:d . 

. , .. ,,,. ,.,,,,,,,, .. k,,,,,,. ·=~MILht .:.tt. {:;:}:~: :) i': :}::)H f; lh ~:.: .~ ~ ,; ), ~ t, ::·;.. ~\~ 

Vhr;ili 'i>nl<?t h:e ctef.1,,~:sh.'t' 
"'' :AArind Sttd7\v6. ·'""···"" ''"<··· .. N 

~,t: :f.:d:ti~:~) ::·=d. :~~~~):·::,:{!:\:l {:_}":,::f: ti\rr:l{~·.~?"· ~:*:;:~~~- I'L~:XI(Y\I'''.j' 

ft{: ~:tti~t(~ ::>:.hYtifl bt~ iw~t;~~~:·~;'~:6ft tC~DD ii:U>:i ; ~J(h:J 

t.tH~~: th:n ~l~T ~~kk~ <:U::p;. Nhl ., 
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(((1\\ "~ 

\hK<i~ UJ "" t~,?'l~i't{q 
l::0.1i% OJ "ONt'w;;;;<IJ\i 

·•· i• 

~W~:@ 

{Nh'.9l:~::;:::-~=K~{); ·~·: 
:t:f:~:*~~:~;~:~~1~l :; YM 

PillJ'thifl&ilu g 8t1H+ ill4\{t'An~' t\Jr FAtt 1l 
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JSO/IFC R..&:}~-3: ~~HK~ 
-~~ NSUn-=~·FE 8~3 .1:YJ2.)~ ~j:;_r~ Ed.it-i::c~ 

9.'1 Eli'octdcd f.solnHcrL 'H~er.~ an.; two f:kdrk:d. fXJVHor did:rJmtion em?i.tY>n,-En~b 1;(, b.> tDn(-;HerPd t"L<: 
:tcquke JHk;nmt elutrkr.d it~o!B.tbn y·n;:x'ri;ies .. 

Lnvi:romnrmt:A-··, \\'hen~' LAN i;:r l.AN ompm;:nt, with r.1.L its H'i'Sotid:&'d i.n1:er,\m.f'l!!Y.:tvl t'quipmi'UL b 
Pnkrcly nmbdn.f•d wlth~n a single lu,v~!,n;lt:\Jf'.:! power di~i:r:ihJfDH system md within 
R Ging1H build:\n.g. 

Envi.rcn.m<:mt 1-t- Wb.m u LAN crtl:·t!!HS th, br.un.dr.~l'Y betwHfM"l sqJa:r.di'> p>lwe:.r dht-6hut>•r~ &yA.cmlO ~;~· 

·uu~ Loum:hri.~>.S nf H single \:mild'mg. 

'HN' rq:l<:H.L!:r mdt dw.fl eump.V wJh ripphcabk k?(;al ud. rw.t.i(?m\1 <::('lks n-;bbd to G.r.l.fdy. S0e .ECM.A-8'! 
rAHL 

u:r,t .En.vh'onllH~flt A 'R.NfU.h·ert.a.';~tt:~L Attae.hm.f:.nt vf nPtwork. SFymeds >.rb t'CPt'C\le-r~ (r-;§:lts) pm;:,.,emdn.g 
int<rr;u:~l-MAtL .rHFhPi! f~.bd:ried h::Jat:iur: uf 500 Vmw, 1. minu.k1 withdml.d, }wtv.i<l~i':'\ the: '!Ugment Jtnci th~ 

pr-obd:iv{' gr-mmd of Hw Tt>fid:l ter anit. 
¥\w mpm>h1r pfwb dw.t emmm.:ot tu e:dand. MAU.s viri nc AU Inwd.7u:e, the requ.~n~m;,ml b:rr iEuldkn. i~; 

m~mt.tq;<<h;;:d w:ithin the i;,;nbtivn .requi.r~ornt~;:t>J vf tlw b<.H:<it !\I.AJ.!' star.d:-:.rd. U:}jf) 83:2.1, WA.:;;u., md 
LLLd.J '.hH·) .t<J]X',"tN' ndt ,:sh»,1l nd. n~qukc any <·'htt:rkal ldabm k~twHHt: ~':Xj)(Hed AC >Kcd\:u;:e~ vr 
b.>twe'-'1~ ~IXp!)EHi ATJ ln ~;rf::ie<:·B an& chru.<:;,i& ~_pnmd d' U:w n!pV'.h.':r unit. Nf• isvhri:iorl h(r.ltHbry nee:d t.b,n> 
fum e::~>h::t: fit <~:n.,vAUI 0.m;utihle ink:rfm~0 {t:k& is"[)" ()<Hl nGc:h.n:} rtc•<"id~~1l.),v ~ npe.r.itm." unit. 

VS J?; ·vnvh>rr;:tm.<~!1l U Ee~y.dt'<•mmtlt" Th<-' stwc\ment d' 11d:wnrk u-;w:rw·J'\i£, wldch C"t.•!fs i'nYh:omnent: 
A lx.mmh:ri~~:il, rbq_drc;;: do<:.->inn:d i~0b.b~h ef lfiOD Vims, 1 mirmt'-" witb-:timL !:;;.dwf~•!D ~):a . .+ w.;•gment. md 
d.H d:hH atL:d·wd iSf)fp:ncn ts ~l.n J a b-0 the p:rnb:rt:k•' grmmd of tJw rf'fGi:i ter unit. 

It. i& rm:;;mnwn1bd that drb im)btiun b<ro pnNdui by Hw m>e of ~uter:;zl MALT& u:mm>.~h>ii hy AU lntw .. 
fm:es, lf:nh:TlF.i.l MAl.b rce unxJ. the w.:xmeds dnfl be ~n;:;tdkJ ~meL i:hM it knot V:~f>dHFfv:r an e,>~lip
nw.nt u:.-tv b tmvh the tnmk cctbk ;~7<:Tn ~w ,;yrn.d. wniiuetr.r .. A :rep0:-l1o:o.r of t.bL: ''<nidy nq~i.re~ 
p.r<.&:+s•iVlG.linst~Jbtit>r;. 

Th~~ n';(;ui.r0ma:li:.:; f~v i.nta~:-.mm:r>:.d 0.:-:xid. ~d~L:ide:~trier:d1y wmh~<::bn .. f.f LAN okgmf·!d8 thd oln, polY .. 
t:iaUy v:r f11Ey <'xkrrn.d to <1 (-;tngle hui1;:hng <>nvimr~m<ori.t mayNqcli:r<) addithmd pn•t<:xd.vn ~lgainst 1ighldng 
strih· huzan:l.l> .. Sud: ~\)!(lJ.in~:a-wntr.< nre heyud. d~0 3<::Gflii' ofth:ioJ >lto.n.&w:l .lt i~ ri.>n.Jtntrwx.dd that: t.h .. .._, ab<)V<' 
~itustit>.n he hawlld by the ur.-:e ofs n.Nlt'i~\t.Vkd!y v1ndur·tJqr .HIL {fm ~:::.a.m.ph\ fi'lwr frph(), 

H i.« @.:;.ume:d tlwt o.ny nom,l.c~~tricdy <x.mibct.i.ng §.i>.f.(m<m.b wU p:roddH mJ.fJidcr1l Lv:.d-<..>.t:ka within tln>t: 
rrwdi3 tn s?Jtidy UHo bnbiinn n~qulno~'wnt"l ot>nvinmmcmt: B. 

8.& RchrnhiHt.y; A 2-·lXH."t. N'p<:-:ater t'<et Ull:itllxc de3ipwd (<} pn>Vide;) mean t:L'Y!G bdw('(-)H fa:ihm> r .. .MTHF) or 
A h•wt ~-io 000 bm:rs l)f mntinv•>us Wlndbn witiwwt csn,i.n~.r a v~mm~mk.::ttL.n fmhnx~ Hmvnc &t:at.i.(>nZ 
~tttaelwd tv tlw r1~<work meciium. Hq:.>'<:tkr ;,;H::» wit.b rrn.Jm th.f>.n two pn.rw S'hHE add rot> mme tlwn 3..10 x 
:w·+ falhm~fl per !war for t'>!Hil +ldibon~J.l pert:. 

nw nrp<:·)de:r sd: e'lednmks- E.h.dl be ~L:.dg.m.'d tu min:!mi:o:·) t.he vnhd.:.Hity Ff: ()()Ul_VrrlH'tt hiiu.ti.'ii within 
t;b.:o n~rmd.zo:r ehwt:n:;nhi thd: pnNcnl ()<Hmm:mke.t:i~~r~ a.mvng the other l'J.Alh on Hw indiYid1:;.d rmnid 
>'ahk i10fPnH<b .. Cnnnv·wr:3 unci d:he.r pme~!o>ivt' t<mrpr.t'!ent:i' f'.(!m_p:bing ftV·\ nwon.:,; d' <.;.<.mmd:ing tb; 
mpu~V.>r h~ ·Jw W.fnia1 ~:d~b ah.aU h<o ded.gruA 0 m:inimiz-e HK p:rohal:.r!.lity uf bh.iJ network fi:dute, 

0.'& Mediwm Atkldtmt!!nt Unit ~o.mcl Baseband. IWocihJ.m §p~:.d:ft(.>uth;rn for # V'<1n.<:h::>F*fm:l.ependimt 
.FOIIU., 

fH),Ll Oviwvh~w~ A YC~1.iiN<ndcp:.ndcnt. .FO.U:·H, p.rnv0a; n Etfmd:ld mu~n::< hr wml.u~tin.g only twG 
n:pud;~~r unit:,;, [t thus Hxt<md~ th~' m:+wurk length m:d hpnb_gy hz·yond. tk-tt; whi<:h eodd. be ~lGhieveJ by 
hte:.revnm.;'ctln.g· ·Wfl.Xb.l J.tgme:nb vic ri.:'pe?Aer sets only, rtt:' rknned in 8/1 0.r FJ .. 'f .. A I."+Vdt>r-indqw:r~rLmL 
FOULL is pa:rtLd.a·dy r<uiwd l(tr i:rtt<:m:nnn.e:d:inu 1~umi.c1l :.q_;.tt.(mb lwc~tte:ii h. &!.Cerc-,.t buiLhn.g:<>. Tha 
FOMAYJ Jes;crihed ln thL tbcum~>nt h not tnk:n.d~d fur UM.' in ()(HH!Wv"Lix;.g D'YBs. 

fn fMrt.kulwr, thl& o><:dion ddb(~S the hilR~wi n.g: 

1.4.9 
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rsc=/li~~c ff1~2..··~~ : ·~nq:J 
ANSVlEbft SH:.-:.1 BH2.J.~ l~b3 Ed.if~xhl). 

0) Tht~ fht1rUmuL •:q}hoJ:, f)]ed:.:dcd, and medu.mkrd dulradiO:risbs:d d a ilber optic MAU (FfH4Al.Y) 
iilnltak:>k Jhr int0rifctting t>:> R rcpct;k;r unit, (l:ithcr JiredJy {f'OhfAU ,:md NtH~tet unit inkgrat.ed. k~tn 
a eing:ho phckRgt'J or v~<:l. <wAUl mt:chanind wnnt'et:lan. 

{2.i \hrrh:nw o·pt.k~ll hhcr ;:.;~;n:~rJ suiLahk fnr cmuwt!ing only hvn F\Jl\..1./tl.TL 
A. M.Jwmat:i<~ of t.h~;:- V{·mdu·hdepeni.lent .FOJRL r.mdit& reh.t:~o:n:..'>l:1ip to the J:<BfH:\>&tt:r unit i8 ;ho•Nn 

in Fii;;' Si"?. The vendor-indcpe•<dcni: FOIRL oom.pd&o>~ Hn (~ptier.d f\k;r r:al:J•J Hnk tq.(n1c;).t, ~.t v~\ndnr-
hld.Bpt~ndtv1t EOM.AU rlt caeh end af thi<' 1i:n.k >i(~J.f.Ultmt: ;md., [f pn~iklni.:, AUf eahbtl. 

Ttw pnrpom! 0 f thi>:-i s;wdfk~ltirlh i& v~ enah\0 ~ttten:;_;wrahiH:ty of .FZJKlAlJs th.wt: ~~.d g'~DA h;> fi'(Jlt) dif~ 
k~.wnt manuLtr:t.ut'l.:.tJ, tht~tcby fadJ:lblhng Um d.evdopm;mt of d rnpb Rnd immpcnslvL h\Uct"wpu:t<x 
hn.k.E U.ftl..E\. 'fh <1.digfythh uhje(.;tivc, the FOMAU hm; tl:H'. fdbwing ffh1~tral d<tn\dcrbhcB 
(<>J Enahh.>E c~HrpEn,; the repu~.ter ttnit PLS dire\.':dy; ur by way of tht~ AUT n>Bchanie:d D<.Hl.fi.('dbn, 

tn t"iHt t\xpEch: baseb&nd Gptkal fiber ca.hle hnk .;;;q_ynent ddim•d i:n thL; i!lect!.on nfth<'' :"b11dar.d, 
(b) Sttppor.L"> siganlinK at: n datA tu.t.e •;f tO Mhi.il. 
((} PNd.du; i(ir d.d.ving up h1 HWO m of an (\ptjeal :f.ih.T cahk~ :U.nk .,q:;m<:n:L 
(d) Ow~nd~M t.ndidingu.Lsbably from a repeakx sd h<L:\.TT, a"! dH1n<·d. in 8~\1.:tlM\ 8. 10, or .l/ whm 

virr~~~~d ·f::·orn L\-r t\ lT L:i t.erf~.~tt:~~ 
<~:.) Support...~ l0fJASE:2~ 1.0f.SAB.E.5~ nnd lOl~t\S.E/1~ ~;yst~Hr.t ~<rn.t.ig~ .. H'Ut~utts as deh:ned in SecthHiB B~ 

th, B.nd U cft.h:lH ;;:bmdanL 
d) Allows inbgra.thn of tlv~ FOJ\L\J} inh"l '' lilngk pB<:·lnqe w:ith tht~ :rup<1d!·o1' unh, then~hy e.Hmk 

n:-ctiq; the rued fbr ii.n.AUl. nweh.ankd crmw1di~m. 

Thz:, i.ntplcmentndon may ·LnGrrp~ggte addib.n:rm1 feat.:u:re;;, f;g (7t:Hmplo d:w~v.' dmt allow i>t>mpnUhiW.y 
'''-"~Lh ve:n.dm:··dqwndent: FOl.\tAUa, a8 in 9A3.L The fn('ii:Wf t'J i:n.ippod these !':1atur~H <).n! \:H.::y~m.d. th<~ o;t..vrpe 
d th:b ;;;ub~Ed:imL 

9.&.!.2 AppheMth1m PermJAletl:-n1: F'OMAU Mm:ii Med:hnrt. ()bje<~dve&L Th)":l section states dw broad 
d~,k\:ti<>'\W undedylnp; th<l vemhx,imkp<xJ.d<;r.t FtHR.L o;pw-ifcc::-tiffig dd'inul thNngh.(),,j; this ;;ediim 0-f the 
''tnw:h:rd. \'ht'~'' hte rh fdk'sG: 

{I) Prn•·hle thz, phynit:d rneam; i\:'.r l'tmn.ed.lng <mly tww tPf>0<1te:r u nl b. 
(2} Ddlne s p.bydcd. in.tnfae<:·l for the vrmdor··im:kp.:md.<:!nt FOhlAU v~mp<HHmt 1if the 'N~nd,:Jr·~:r.ai~:pcrk· 

<.:hut .FOlHL dmt <cnn ~w (rnplermmt:ed :indepe:rds.>.nt.ly att;.un.g: difl~,rHnt ttwnuLu1:u.:r~m;. of hardwe.:re 
md '~chk~V\) tlH~ inhmdod.l.cvd ufwwnpu.tihiTty when inb.>ttilnn.e<~t;:A Jn. q C:<:Hwmw HtL 

{a) P:nwide a e<~mmu.nkab.on d~amtPl CHp?.ih1P of bgh ha.ndwcldth Hml bw btt erm:r n>ho w:tfvnmutcB. 
The ti's-ubmi: B.fiJ{ of the FOlRL Bhould be km; than mw psct:. in 1(}1°, 

CO F:tiHl.de a tnfVH1~. hi pnvee& fl% ke.t tran.sm imsbt1. t hrnup)i an E\"HHL w b:~.t\ t::rammdrwhm t!<P<lbl.My in 
m1.z ttt br<:h di"r~etitns: i8 disrupted. 

UJ~.:ut Cotrtput~hiiHy Cl?twide.n&tinrtk AH impkmun.twtimt.'i of dH~ v~ndM·~indrc~pe<tdenJ. FGhiAU 
d·::.aJ\ hL eompd.ibk r.;.t the :FCiMDf ;:ud nt. d.JJo ALB (vih?;.wt phydedly and meehankaJ.ly hhp!t:mJ.mtcd\. 

This ~tnndcml pnrv·[zi.~,B an upticd flh1t u1.bk !ink r.q;n:H!nt spedncatkm. k·t the "inh:Tcnnm•d:ion of nnJy 
hv<; f'Ol\,IAU d~'Vict..1cL 'Dw nwdbrn iL~df the fhn>ed0nd rapabiFty of the· Ft)l.\lAU, and the /dJJ M6 d.:iifKd 
tn p:rDdde lhe higln:d: p!HG'!hle: Ievd. ci:" o:m:opstibihty r.u:nong det+::w {h~fitgn.cd by_ d\th::n-mt munuSxi:~~.rtcrf!, 
D<n;·igncn; are frN' h::; l:n:rpl.DDHnt circuitry within. thi VOMAU in an ;c;pp!.k~~ti<tr:t·d.q:~tmdent mHrtmw pt"<">· 
vided dw FC!".Ml.H and. A.\.H xr~ ;;; ildd1t~L {1'he pt<JV'hit,n ;[the pbyr;ka l and UH-K.'h~ln kd irLphm1e nbtion of 
txt£ AJ.JI h npt~m1nl..) 

HJLL4lh1iwtfo:tHdd.p toa AUt A do;;;c robti.nnshio etbb hetwH'n tbh; f>-0d);;m nnd Section 7, ThiB Gee· 
hm spvdJhG a:n ofthe physical medium panunotens, f.S.l\ nf t:he FO?MA.logied hmci:ieln re~i.di.ng in the 
.FOMAU, ettvl rcfiM"Hrtt:<:'e Hno Ali! dd\ned in Section 7 wd:h the ext.-epti<J-0 ~;f fh\' sign of. Jf!JU!"ity Jnor nt('''. 
:.a.gP 'fbst nt 7 2, L2 .. J(3)_,. whkh. :'!hail r.~":<t be imp!emHtted, t.h.at iG, Ahall .rwt. tw t~vtbkd. when ron:n£-:~·kd to a 
N~p<::.d:r't tmiL 

.. SUk Lti 1\f"ude of ()_p<wstkrn:, '1'h<.:: FO.l'SA lJ 1\.Jnett.'~T;~ a."\ a d:itbd o:;nMx~ti<Jn twh'l''Pen trv~ nptied H.ber 
caNe h.nK mognt<:nt mu th.'"' mpe~:i.h.'r ~RnA. I.hnng ~:nJtll . .;tOn-.frec openH:1on, d~J/a frum tb.\ r<.:'p-uth:r unit if.' 

RUCKUS Ex 1006-pg. 149

D-Link-1006
Page 149 (of 293)

3djc
Sticky Note
None set by 3djc

3djc
Sticky Note
MigrationNone set by 3djc

3djc
Sticky Note
Unmarked set by 3djc

V
Rectangle



CSMA!CD 

lhdependen\ 
FO!RL 

TO i08ASES OR l0GASE2 hETVfQRK 

JSOilEC '\!002<1 l !:Jin 
1\~:....:;~ff~~;!~;p:: ~:Ud 8(~2,;1. 19~\~, 8~litif:l:;. 

TO 108ASE5 OR 10bASE:2 NETVVCRh: 

- - - « « « ~ -t- ----
FOMAlJ _______ i ___ _ 

CPTICAL HBER 
•------- CABLE 

UNK SEGr,AENT 

AUI ~ ATTACHMENT UNIT 
INTERFACE' 

FOMi\U "' F18ER OPTIC fv1ED!UM 
ATTACHf,AENT UNIT 

FGr-ADI " Fi8ER O;;;TIC MEDIUM· 
DEPENDENT INTERFACE 

FOPI\-\A ~ F18EF: OPTIC PHYSICAL 
MEDIUM ATT/>.CHMENT 

• See 9,9.1.3 for irnplwnentat<.>n requirements. 

Fig ll· '1 
Schematic of the Vew:1or-lndependent FOIRL and Its Relationship to the Repeater Unit 

trani'mltted into the FO.tvJAU'i> transmit optical fiber, and all data in. the FO.tvii\U's rect:ive optical !iber is 
transmitted to the repeater unit 

H-f1,2 FOIVL~U Ftmcti.onal Spf~cifi.cations. The FO!V1AU eompnmmt provides the me;:ms by '>vhich sig· 
nab on the three AUI signal cireuits are coupled; 

151 
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rSO!tEC szcz .. ;-~ : JH~K~ 
AN~SFr.f~f~E Six~ ~{~i.~;).: I:JH~J Ucff.~:<:-n. 

F'rom the t~":f-N.'Hi~~Y u.dt idn tbo .FOl\{Alhi tr.am;mit upheHl hlxh:', md 
(2} f'n::;m ih~> .FOfviAU\< n-;00he nptk:d Hhe:r tG J:w rq:><?n.ter unit. 

Th wJdt'Ve thb kwk d;jedi?t:, the FO.MAl.l C(ITnpnm-mt r.unb:in::-;; tlk; fijlkwing 1\md\mn.i. capabi:ki<:.B b 
hmtdle mew.;f~@"i'· flnw h'{Wi%>n the mp-mter md nrd thw· opt.ka) Gb0r Ct1hle hnk i&egrrwn.t: 

(Ci Lmu Ugh.t Leuei 
f.h:dection f.\~n ~~~;~)n~ 

The ah:Ety b rec<dve ~w:rial hit. cAn:aiJ:If.i frmn Hw attad.J\1d H~pet'i.h.Jr 
unit tutd +xantmiJ U1.1'~n;: intn tht~ FCJM.Alfs nttticnl bh~L 

'I'lw abihiy h n~cHiv,;:• Mwi.nl dab hit ~<noam§ fNilll th~~ .FOMAT.J'§ 
N'<:<:·iin-~ optica.1 HJwr ud t:r».n&rnk thew to tb) atbe.h£d n-;p;:~:dEr 
~m;t 

Th~1 ;~.hilit.y f~J d/~tu;C ;1.nd. t--e,pnr.t tn Lhe )f);adwd rhp·iB.h)r 'mit, an 
FOIHL wUi0m>, 

'H:>.t.l ahUity t.0. {U\.t<"lmatksEy int<n.rupi.. be T.n.1twmit F\metion md 
inhih.it Hn dmormaUy hn.;_r, (;ui:put. data "'1:n".a.rn. 

Th~~ ahiJlty Vr H\~hhtnU¢$l)y intnynpt thfi Receive F\mdLm an.d 
in.hihit tb/~ r<:l'-A'[lthn r/ >l.ignni.8 frnm the FOMAlh; nocdw) opbe:a\ 
fib<;y whi.ch mdd i\\BVE h1 ohnnrmd\y high BEib, 

83:,2.1 'franz.'ill.H. F\:u.u .. ~U%wt fh:~qnirm:1.H.\O.t®. At ths (;bl:rt d f.i pr.wLiit t:nm;im kdnn hl.lo the F'OMA\.h;: 
tra,rwmit npi:kd :Gher:, nn mow~, tlvm l;w~, hit.<> (twn f0 H Ht cellU nf:iAfnnrmtinn mAy~*' nKdv.cd frnm t.hi" flO 
d.r¢uit rmd. not. hmwmH:kd into the FUMt\t.I':S tn;;.m~mit npLed fihet. In <N"kld:.Lm, itt;. pcrmitnible fhr the 
fl.n.;t bit *':nt. t.n umt,jn >mcudu.± phuw viohd;nv M' invahd dah::t AU Rm~e<h,d.vP b;ts. nf thi,) tmekHt l<hd.\ b<:. 
tnnt.<tmil:h'd inh~ fb·o FO&l/\H'0 ba1\imd nptin"tl fiber and shall e:dtthtt tlH-: fdl.m-....-lng;· 

;() NG morP d;y:;jittHrf:hml t:hatg:lv~m by the sum vfilie word;....c;;,;1bWlg:<'jitVtru.>n1pomn>h >fF)t:tfiHl in 
7..43.0, 752-l., u.nd SSAJ .. ?, ond 

<'2) Tbe levd.1I and wavefmrnHi Gf~ie#iedl i.n 9.-HA.JL 

Th<:' FOAtAU DO circuit <;hd\ twnply ,-<tb ilw AUT i:>JY'cifkdizm tiw rcuJ>vem g[:v~m ..in 7 {.::t The 
FOMAlf<J I.H dn~uit d:tiv·~j~' ~hall cu.;.q:ily w>h tJw i%Uf ;;;ptdfl.:Mimt Fw Jd.vers glvim in ?A .. I .. 

'l'h0 ;;>>~dy-iltatc pn!J)<lifJFi.m:! dd.ay h>.tv.'z;,:;tt tho DO dr.wit ~dver- input <Uid U:~t~ FOMAU\:; trr.uwmh: 
upLcd :f.lb~r input i<h.;ftl:I not f'·;u:.-,adl one--baH' t1 bt i:'dL E h n:,.:::.:~rnmemh:d t;h>.i... the ~L:-lign+r pr<i'li.de HJJ 

impiem<:ntshcn ht whkh a mini:n:mm thnodtdd bvd i<t ·rH;nired <m tbr DO cin::nit tn .:d"..d:!Ibh a t..ransmH
hU.. 6tr,·'nm, 

The highl;r qAical pu>vi~:r kvd tranEmitt<'<f hJ.-\J t:l:m FfJ!v0\J1'B t-ransmit npti~:d fi&:;;;:>r shaH h£~ defn~"::i ;:u1 

the lnw (LOj L;gic »hit{~ <\rt tbt~ nptkd flt.H.t link Stgntz~nt. There ttlli:d.l. be no bgkal f"igmt) inw;ninm; 
ht:\tw~mn. t.h~ DO d.tndt and th~". FOU!.AU's transJnit uptied fil;x;r, :~" ;:ip:-Ki!h~d in HJI.Li .f. · 

The difbr>:~[~.r(~ Ln i...h.<l d;art>up tbhy (hit kt.'+ pb.~ invF.hd bHt> phn :.Jkml.y"~hJ-bl pwpagatbn dchlyj, :til di:+· 
tinct.. from the rdt<;n! UW:' §L\.rt<tp ~:hb.yiii, hdWNoli a:n,v twt; pn~;kd.;; thAt <lte 0>\b}Y:U'ilhh~ hy n . .ff ru. or lPfMt r&.all 
not t>x~:e~Ki 2 bit cdh., 

TIK~ FOMAU !lhoD hYlp bae:k a j::ndtd medv·d fhm: tlu; l}(} dn:::...dt b.tn tlw IH dn~uit, At the start of a 
prwket b:a:rwm:b~'ion, nn :mnr·e t;h;m fl'li"<~ hit§ Gf infixmHhfH:\ GlHf be n~V~ived fwm the DO ci.n::ui'f; and ti.d .. 
tn~,nflmit:tt:d i:nt() lh<i TH drruiL it i.l'l pcr:mh~ible fm:t}w Krut bit :'1Wlt h.; ttlnf<nn. cnt..'<)ded phmw vidahot1.R ar 
in.va!ld dab .... All §UU1·!Hive b1h d'th~>. pr.dmt dm.H ht~ tri'Ht.'-'mtith.>d inb Hw rn dn:;uit and ~>hall f"Xhibit U0 

mon> edge .JittH than that spedfhod nw r.dgnab t:rarwmitt.ed bt:.<J the ni cin~uit by tho Il..<:~(X~iVt· F\m'.-i:·ion, it§ 

3pt;wifiw.l h fULL2. Thn st~r11.d: .. 'T··Gtate pnrpagB.Uon zh.+~y bdw&'im tkt<' DO cin~l.li.t ri~cdver it\put and the tn 
d.re:nh. rh·i\Je:r ~mtpnt. ht Sl.ld> signn.b M'Wll rwt e;F~o.xl. \!tw bit; cAL Thbre ;;hal i b6 mJ L:qiea.l dgrmi inY>'r' 
;:;ion~ hdweun tlw DO drcuH and the DI t:in~uit du:ri.n.g enHisim1.-frce twmwmisRinn .. 
~N}wn the !JO d:reuit ha<> g<me H.t..:~ dh~r a pae.h-JL h~1...>t lmtm t:rmu.;mithd inhi the FOMAU's trr.i.mnnk 

optkai fi.h<H\ th<C FOMAU dud} nnt a.d:ivd:.t the Col.lbi.on. F::t;-s()r\0~ Fund:itm 50 ~:w not t;~) wmd the 
sigm~l..J}udit.y_:ft-r-or me:EH\gi' 'h<;t of7 .. 2.1.2,¢{8) t~\ H~'-' t-t(Ncotcx tmit, 

r>~n-i:ng tbe i.dk sLrt..:-J nftlw Df.\ d.rerd, fhH Transmit.: Fu.nz..1:iun &lH\ll output inta f:h~~ t:ra:n,:mlit upLkaJ. htxot 
rw qlti.cal idJt) fignaJ H3 spH:ii:ied in fHt4.1A, The tnmmnidwl opticd slgwd.'l stvd1 cxhlhlt tJw (~ptb:J 
f/iiWH hvds spucifh"d in H3.<Lt .. S. At tho '-.'Hd of a pm:kN; "!TClHtui.Hion, the rkr>t opd.ea"!. i.dlv tigmJ JHil3Z1 

1.52 
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F10Fb::' W:W2<i : .IH/'l 
lt.NHlf~F1t&1E ;::.~.t:!l Bf:O.:~;- ~.:89::~: Ed}hn·~~ 

tr(tH.~~{tj~.:;;r:. t~~ th~~ h·Jgh~~f' i;:>ptj~\:~.1 [.NY~V~::r tt~v·e} :n-;;u~t O(:J.:::Ur n~;: ~~~}On~:~r u:::~:ln. ~ton n;~ lW.nd TH~ Iat~~r th.~:tr~ 2JO() f).~~ 

>liter U"H' ps.ekd:> Ll!'i. tnnvdi:iim b t.h<:'' inwer pnwm: leveL This L:rd: <>ptieal pnbl) mmJ nwd thx~ bm·· 
in( t(/:pJiremeni.B (;f9.9.4,LL 

l.:r.v::~ :r~<}t\:1/\ll r.;}u:d~. r.~(;t Jnt:rz:;-d~~~~:v (~/i:;:·n.n.(~~~t\~~- §·~pt~:<;~.d Bl.;naJ.d inV) t.b(~ tl'~lXJ.t:?.~n.it ~)pi;iea.~ f1ht~t' ~-~l~d~:.r n.oru~.n.l 

fl}::i-~!nthli.i.( U•t<di.t>.n~, JfHi~·,ihg: p.owu.'~HiK''~Fi Ot v~tt'd'ing-<bwr.. of ilk; T<TtsrtAU, 

fML::;.L2 HH>otve FHJ.Hcti<:m. rtequh:mrmd&, .Ac the dart of i:\ patb<: :reu::phon h>Jm the fi\)l'di';JJ~" 
r~:;:r~·:ive opd.({·d D.b~H'~ .rio n;.oye Lhn:n h~to bh.s (t\\~~~ fnH hit eoTh:.:) :r~f in:f~J.r.:rnatiion n~~~y ht~ .r~:~t:t~ived frtHtt th~> 
FO.&TAif\~ i•''<:<:"t\·<) vptiud dhm wA nnt tnmsndt.f;;h) 'illL> thf; TE chrtd. h L; JHrw~i$;:\ib\.' f>r tb; fi:rz;t hii: 
tr an£-;.rrtit.t~:d. ix~:t:::~ flu~~ JJ:l t:~rf:u.i. ~; t.o ~>D·ntail~ e.n.~:::(l<k~~l p.hr.i.Si~: vioL-~ UnnH (rr. ·r n.:-.:t~~ 1 ki d.rtta, J\fl ~~~ c:e_:-x.;g:=:-;jvt·~ bits of~ tb(~ 
pi:u:.:b4: iiJuJ.1lw tnm~n:nft:,;yj into th<:'' Di c:heuit an.d ~;kd cxhibt. thH fdlc>Ying: 

u! Ttv leveL a1d t;,avdi,rnh :>.pedtk0 in 7AJ, ~•nd 
{.2.} N'n nwno htg,, j.LL~:r t:h.an that gh'PD by thP >1um nfthe wwsb.::r.uw edJpl jitk~:r dltttpnnent;; t!JW60ed in 

'i A)Ui, 7 /:<:OU., H.9AJ.7, n.k-L;,L2, and P.9.h. L 

'HM r.<<<l.dy--4atc pE;pilf\HJion d<':~h>r hfw<·,~n iJ·h:' <~d.put cf!JH VOMA.Lh :rvcei'hi q:r!iea1 ·fiber 2.nd the fHJt~ 
put d thu VI d.r(:uit dtiVd" sb\11 ~,,,,t <~v;y,·j ''rh'"lnF >t bit cdL Th<:Yto ,-::b<ll b: .. no bgi.:<:d sigmd b>I<;n;.ioa<;. 
Ld:ween P:K .F\ThfA U's nc-u::dv•·' qAied fhet and Hw DI ~:: tic<lh dud.ng o:;br;:U>n··fr~w q.x.~nttiJm, rm t<pPchiEd in 
D.1J-t2,J. 

'd:~,~ dW'<xencG in HH BLart--\;p deLqr {bii; \ns phm hvoJid Lits pb.~:i !<,L<ldy"iit1fVj pnrpngbthn d<!Iay},, f.\B di;o;,. 
hvJ: fttmt thl':' d;wlute si.nrt-up Jd;-ly&, h:/Yll''<'n 0.\'::f/ t.1.v(~ p;·v:k:nL; t11>lt. <tN; S>::parnhd hy Sh !JS or ks.s" d'uH 
nvt ()tc;~~d ) Lit ceih. 

'flw F'(FAAU shHii l'Wt hJ.:todnC{) udx~.mn;ns. Gi.g:n.:J3 hki t.ht. nx ti:re1lit end~:: n.cn:ntd 0p<.:xa1:ing nndi." 
d<mtl,. indud.iq;: j)(i>•'<:rtiq.;.up <w p<~V>'<'T::q,;.,·rt<>wn ofthP FOMAU 

iUL2.S ()dfiy)o~l f'Y<;\;;e;:we .FwwtL::m llii~qnh"<111H~uts, T.h.e c!gncl. pl'esentfd tn the CI •::lrfuit i.n the 
d~~hmzce d' ~m S(}L signal. ~skl U h: the Ll)L ,,ign.d. 

~fhe H~g;n.aJ .PfHSi-:-n t.~·~·d tu fh.~~ (J. e:~.r<":uit d.uring t}~(~ pr~~S.P·nU·! {).fa cul1~.~6on ~~h{~] -~;.o· tht) (:S{} rJgnoJ~ ~i [X~riod t~-:-
rnJ;sk \9~}~~~;:::-fhrin o.ffrv·q_unDcy 1U t.JFf:r. +2h {.;;,; ..... j,fi-~}r; \:=tith ptd .. ::;:~; ttar.~sdt.iortf~. thgt ~tt\~ rto ]eBt& than J5 H5 and. fi(:; 

i.VPab:r than 'J(} ~)~ CtJHtt; ~~t th~(; ?Pt::; <.;:nvd:ng pdnLL ThL ;SiftM\.1 "haL lh+. p:r(1&,.dad tv the C! dn::o~.~it :w rnnrc 
b:an LF NJ ti.mt<s <d'Ln' thf:o, sh:rmlLnkmu<> q:poanm:~>: ({signaL d bAh th: input of t.!Yo .FOt.tA \T\; tnv:nnH. 
nphnd filAT rmd du; m.J.t;:n.t nftlw FOM/\.\J> ren/ve <~pt.iud hber. Thi:s dg:nd shaH b: deaC!Sm'kd no e:ildi•c'f 
tJ~:{).n. <..ti· bH. d n1e~ ?:n1d. nc k~.h>r t.h~H~ 7 bit LJH(~:f6 ~t.fU:r the ~:~.ho~:(~ d.~-d~~.r;:~3d ~·:oH>~"tz:n1. tnhdit..i"~n::: €~&~-a~.(~H t& (-~xJst .. 

fhyi.ng a \::o}h;.;·i.<m, if d ywkN i» ts.:;c:c>;!:c~1 M: t.b·: DO dr~;jt i.~.z:ii>re a pa;::;.h:':t is HiC\)iv<:d u.t Ow FOMAU's 
tH~dv(~ nptlral fih<::t, tlwn MJy the p;:u:hA. mu;ived at the DO ,::+rr.dt AwH lw t:ranm1d:LA ·i n+..o the Ut dn:uk 
;n ~qwnfhd in 93,LL (\;n.verm:ly;. if ,::hiring a f'tiLidon H parket \s tTr:ci\'{:d eJ: the FOb-fA F» t'c<t~ivu npbta.1. 
hlxlr befq:eo a pn«b< > n:cv·<~·H~ Hi: ihH DO drnd, tkm. only the prK:bt Tfwdvod at th..:: FDl\fAli'i> Notd'/C 
<;pdc.d fiber ,o;h;;.ll be t:wn;;;m:ih:cd in:te t/w Df tirc;,tit, Uo'1 ,1pcdfhd in S 'l'i.Y. h the DnD:;t uf both ple.kd:>.1 

bt>:ing :rend\',Xl. ,,lt H~Kit t\'/fh'ttl\-<:;> )ndA within J,\ bit. tirnl':'t :f L?eh ~>Lhht, tht>n dthct owe, hut nnl.5r mw, vf 
tho pacb:u Bbl U ))(, ''*'-h'rtA:Oil V> h>. tmnm11itLA ht;) tkl DI d:nJL 

The CuHhior; .. Fnnetien '"haU not ini.red\;.<K GXttHlHHHW sigms.li> int>J thG cr c:incuit undl<ht XH!X'rt.~\1 <}[}\)ff.•J.in.g 
o:mdLh;rl;,;. i.nchding pns-eting-·u.p •w p:rwui.ng,J.f~wn ~:£the FOM./\J.L 

1HL2Ai <f£hb.rw Furwthm .fi0.qn:i:t'11nwntt, Tlw FOMAU shall haw; tlw uqmhhty; H~ Jdir.wd in Fig f)~ 
9, i/; interrupt a tunt-tt:1h;si~m fn~m the ·t•~r~~ater tmit t:Lat •~xo:*ili' a bme dund:im;. determinuJ by tlH 
FDM/'JJ. 'This tinF:' dutr>tinn :'l}mU not h: hil~l thm 20 m~l nut TtHl:C \hM" bG nH. if thr padtd.: bd.ng t:rm'lH·· 
n,ith;d is diU lking trmH\trdi:<~d aft.\/ tht; )pH;i{kd timt d\ir'i/tlli!\, Hw FOM./iJJ ihnJl ilttivutc the SnNmr 
Filnd:i<:;n by tlw fi!lb'i?b.g: 

( i J Fr/: inhibiting the tnlnsnt.i<<>ken Gf bits frc.n.t i.tN D{} ch'rujt iHht Es tr.~msmit cptkdl tiber, 
':;?J The:n h\Vtii'miU):ng in.to i.h; tran.mnit optied El:mr th.c cptku.l !cl.k s:!gnil BIX'ciJled :Ln ~L9A.JA, <>nd 
'a) F'Y\l3Hd).ng tlw ('Sf} ;;i.gnal b tlH') CT d rn.ri.t. 

(}no:·: HH~ uxor wndiLi<1rl !ns bt<:m tb~rdL the FOl\1AU <mJllY>>«'t: the ,_khbet Fund;ion ;:,;,nd p.'i~B~~d; thb 
J:D.L gii,:;-nd to th:. {'.\. cLttti.L 
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DO/U!.C f:WU~~.? : Hftl$ 
ANSI/G~Bl~ Std £~ft2.J~ 'l~Y13 Ed~~-~-(~~ 

(a) On powRi" :rN:Wt, and 
(ki Gt"tiGndly; uJtm~HthcnHy 1!i.ft<Jr u <:r;nti:nuous ;:Nriod d' 0fi § i. S(bh 0f Irw.cth,ky <lH tby DO "<ttl~ it. 

Th<1 FOMAU ;;haH not aedvak iLs JAbber Fi.mchr.m who1 opvratd under the wrrrst<awo JsbbeJ: L:N.:kttp 
Pn::A:edion oondidil!l ~q:Joni.Hul. h1. 9.6.5. 

When twth tht~ ,Ltbber Ftix<etim~. mid tho Low Ught lAvd lkte>Ct.ion lhmchun ~~~>,,t1 W.\l.;.:u:i) hnv.: ¥wen :vh.· 
vakd, the: Jghhe:r Fm:wd;m stw.lt (f'%Wrhk!! i:ho lAw L.~ght Leevc1 IJe~tct:hon f'u.iH);irJrL 

f:L9SL5 Low :Light LA~vd IIetecdou F.tn:wtkmltequi:nnmm:!tt>o Tlw FOMAU Hhi1,\l }dVt' a low light 
;evd <hct(~dLm ,tnr~abflity: hB dcf ne.:i. tn. hi[,B<Ll, ;:hereby i; <';~'lU ir~tw:r:r.>.:tp;t~ t~~o nY.:ept.{~:n nf bd:h the nptied 
tdb b1i?f\'\.&l and p~NJ:mt~> b)m dw N}l'H.At.rs :ren~r~«~ (~pt1em hMr wn.<sn reuat+e· reu::ptwn nm no hmger ix·! 
asm1rNi. Tbhl e:r:rmr umdihnn shd] nd bt ndivak>d if the puik o.pt:iud puwer Jevd <A the {;utput of thu 
FOM/\U':s rue:eis(\ (~pt:kal Dhet \Oit:Gt'ediJ ~~11 dhm. It ~hal! be <1ttivHbd tH~:b·~~ th&> W~Hk uptk;d fl'i!WGr 1<\\:vd at 
0'J.e !?U.tpd; Gf tl\~? FOI\1At.J's ftc(,d:v~! upt:icaJ Lhn hm:; ffdkm to 0 leveL thHt: b i.OwPr than th~~' v~ak. nptkaJ 
powe-r level that fGrt<'BpilfKh tn" B:i{R "" J{y:w f(rr tht', FOMAU un6:r tMsidcriltkm .. Onc6 thiR wrm' cnndi .. 
d.un hm~ boe•t m:hvd.ed, tl:w FGMAU :Jht>.H, no dttLer t:h~Hl ::10 hit tim£\'1. end no bLw than 200 bit tirnc~> 

(:(} D:L;;Ilhk it¥ Ho<:Gi.vo Fundion 00 hwt Hle tnm~1nis.'fion uf bitil! ftfLcn its ~~.,>dw eptieaJ fth~r to th~ fH 
6ccnit iH hihibkd. 

(2} AMuJ:P tha.t M'lly t.h..' optkd M\; dgnal L"' t:ranr;:mit.L:d ink; its tr.oJs1mnit npt.i0d Bher, il7eilJHCtive A' 
the ''tHU~ ofthe l}() eft'm<i< 

<JJ Dkmbh: i.ts: T:ranGmft Fu.w:Jkln dudng the pzxkA d'brnc fhat tb:; T'OMAU r~:r.cgnku the p.rewm.te of 
a pw~kd nn b~: DtJ d:rn.J.[t. such Uw.t l..'rE' trHil&misi'iun vf UH p;:Kkd. froxu the DO dn:uit into th., Df 
dttt1.'it i"l LJxihlWJ. 

Once this 0~TOf vmditiml hnH b~~cn e.>w.rcd, the I<\J&1AU shAJ ••etur11 tmhms/in:dy k L<r rmrtru.l mo.:.k uf 
q::mmU.iin. whbin. 1J) bi.t t;inhc~J. on.H~ tJw 1JO ehvnit k in t.h.~ krle §Llk;, 

\VbAri h~tb Uw .hhlHr F'n.n.dkm. {s.:;e 95L2A} a ad th .• ~ Lew Light L<:N~ol. Hdedkm Fun.d.i.cn hxvN he<:m o,di. 
vntet the Jahl><w- f.\mctinn rhd:i WN1l':r:h:h: tht:c },'1v.< Ught Levd D<~~,)ttcti;Hi f.\:n:~d:iM\. 

Sf/fK: H.lg r:::·:t.'(t~r~E~~;~~.::h~·d u~H.~;~ ff..tr:' ~th~D:i~l~Uc ~::e~=.«J?H~~:=~: th~;~ $tHtt~=~ ~~r H~.?-1,..<:-::-c.: liJ"t":it .l.A~¥:~1 I~·~tm~u~~t::C i:\::t:~.vti.{t~.C b~~ ln.d~-~~ni.:i.~d ~~B th::.~ 

f.:~Y..:"f-lrrr :nft.h~=:: FfH4AtJ p .. a.clt..:.=.g:~ 

iLH.2Jl Rt'ffNH.Ler th:dt to FfH\!AU .Phy&ieal Layer .Gfes..<>:@<g'6iL 'l'l:w fdhw;iq;: n:le»ii;:>g<:!ol nm b..:, 
tn;;:eivml. by th.~ f.i'GMAU physiea1 hy.er cntihn:; fmm the rep!H:cr t.:miL 

Cite:u!J Sig:nd Mdirdng 

mdp~d 
·· · ······ Tii:5 ··· · ······ ········ ···· · ······ · ······ ······ ······ · '(;I>i; (iii> · ······ -······ · ······ ······ · ······ {;;;t:f;t(i; inro~~"r~~u~;;~ 

(~.t~.f:J.~0::::ir!.'.:!. ......... < ............................ ~1... ...................................................... !.:!~~~ ............. . 
9)1.2!1 FOfrtAU Phyd;s&l Lityet' tn flMpiMd.er UnJt fufi.•&~aw~s:" The fnJ!v~ving mHWt<f~':'! tan be sent 

by t.h<i }i'OMAU pby;1kal 1..'\y<;cr cndtit~r; kr tl:H~ N}XHtc:r unit~ 

Dl 

m 

Cl 

ern, cr:w 
IDL 

HiL 

eso 

1w;.:xut ·bf<:;mw.Unn. 

No iTdhnw;d:lc~n b b.~' 
tnpHt 
FOMAU b <lxailahh\ fer 
output 
r:0Wsil:t.n. or ernv: 
dd:eehd FOMAl' 

f.UUL73 i:rqml l'WewtRg:e, Tim YOMAC phy;;kHI 1ayu ijet:l.dt• rm hpul: mcB&tgt~ t;q trw n;p<'NJ.ter unit 
when the :FOMAU brm H hit d' d>'!J<l b i:-\Crtd h~ i:tH n~pcabr ~miL Thk pby.f:{ied ;:ps.Jizuh0n (tt nw h.put nH~§
EG\f(ii > <) C.HO cw CfH Mmt by th.f: f(}J\lAU L) the, N!ftc<*ter' unit 0n thh Dl c:iccrdL The F(}MAU ~<):tds CH\J F 

15.-1: 
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tSO/IEC '3d02-3 H>93 
t\·i~S1./ifJEi:~ t-::trt ~o~.~L .1 ~J~J;; l:: .. r.utlnn 

the input bit is a zero, or CDl ifthe input tnt is a one. No retiming ofthe CDl or CDO signals takes place 
within the .FOMAU. 

9SMt7.2 i.nput_idle Messag<e. The FOJI,{;\U physical layer sends an input_idte nwssage to the 
repeater unit when the FOJI.;l.A.U does not have data to stmd to the repc&teT unit. The physical realizilf:ion of 
the input . .idle rnessage is the IDL signal sent by the FOMAU to the repeater unit on the Df circuit 

9JU!:.7.:3 fbmau_auailable Message. Tiw F01:1AU physical layer sends the fom.<w_auuituhl» mes~ 
sage to the repeater unit wht:>~1 i:he F'OivLA.U is available t0r output, and when the FOM1\U bas activated 
the Lnw Light Level Detection Function in accordan.c<.' >vith th.e I.A:>\V Light Lew:>l Detection Function 
requirements of9.92JS and Fig 9"10. TI1r::jorruw ... auailuble nl>:.ssag;:; shall tw sent a FOiVU\.Li ti:.at is pn:'" 
pared tn output d~~ta. Th;:· physical realization of the l;·;mau ... cwm:lah!P. mes:-;age is an IDL signal sent by the 
FOivl.t\U to the repeater unit on the CI drn>it. 

9.fL2.7A sigrutl_qualit;v~.,ernor l'Vlessage. Tht' sig-nal __ quality_error nwssage shaH br~ implerneuted 
in. the fofbwing fashion: 

(1) When the FOI'YLI\.U has completed trw transmission of a packet inb its transmit optical fiber, it shaJl 
not send any sip:nal.._quaiity_error message 'l',:;st scquenu'. 

(2) The sirnultaneous appearance of padmt.:O at both t.be 1nput of a FOMAU"s transmit optica.l fiber and 
the output of its recdve optical ilber shall ca.tL'<C the siunw' __ quulit,v .. p·ror message to be sent by th1·? 
FOM.AU to th.;; repeater unit. 

\)) \\:lwn the FOMAU bas activated th.e Jabber Function, [t shall send the slgnaCquality_ errur mes~ 
sage in dccn:rdrmce with the ,Jabber Function requirements of 9.l).2A and Fig 9-9. 

'J'he physical reahzation of the siF{m:tl..qua!ity . .error message is the CSO signal ;;;ent the FOT\1AlJ to the 
repeatt:r unit on the CI <:ircu 1t. 

The FOMAU is required tu assErt the signal qaality...<.:rror message at the appropriate times \vhenever 
the FOMAU is powered and .nnt just when the repeater unit ts providing output data. 

9.9.2.8 FOMl\U State Diagrams, The stat<; diagrams, Figs 9-8, 9-9, and 9-10, depict the full set of 
allmvml FOMA,F state functions relative to the control circuits of the repeater unit/FOMAV intt>rface for 
FOivV\Us. Messages used in these state diagrams are explained as k>Uows: 

(2) dt'sctble_upi~cfriPel· 

(3) erwbh·~op!_idle_driuer 

C5) enable joop back 

16} disable loop ~back 

(7; en.a.ble ___ t~pt ___ rec:eiuer 

Activates the path employed during: normal operation to cause the 
FUI\'IAU transmitter to impress the packet data received from the 
DO circuit intn th(o FOMAlJ's transrnit optical fiber. 

Deattivates the path employed during norma1 orwratiun to ew.kw 
the FOMAU transmitter to irnpre,q;o, the packet data received from 
the DO circuit into the FO~,{i\U's transmit nptical tiber_ 

Ca.u.ses tb; FOMAU transmitter to impress the optical idle si.ornaJ 
into the FOJ'vV\LT'1'1 transmit optical fiber. 

Causes the FOMAJJ tu stop transmitting the optk:Jl idle signal 
into the FOMJ\JT's transmit optical fiber. 

Activates the path emplnyul during normal operation to cause the 
FOT\iAlT Transmit Function to impress the packet dat;j received 
from t.he DO circuit into the D1 circuit. 

Deactivates the path ernployed during nornwl operation to cause 
the FOMAU Transmit Function to impn?ss the packet data 
received from the DO circuit into the Dl circuit.. 

Actlvatos the path empioved during normal operation to cause the 
FOMiUJ to impres;o, the packet data receiwd fn)m dw FOMAU's 
receive optical fi.ber into t.he DI circuit. 

155 
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.--:,·,':'!; 1 >- .r-...>:·, 
~.~-:.-.~).~.<"'..: "-··>./ 

' ..,. v: ~' '0-r"T".,....-. .-,' ' ,.,,., ·~ --- y ·~ "· • .......... <. • 
;·u-.c~~~UiLCt.. :..Jl.-~.i >')U,..;~-<), 3.i,:?~?·3 ;::...:~Jn ... ~~Ji1 

fUL:f.l Electdeallsolat:lon, Electrical isoldtion shall be provJik,d betwfjen F0?<,1i\Us attached to tlw 
FOIRL by the optical ftb;:r cablu link segment. J'hcre shaH be no conduding path between the optical 
medium comwct:or plug; and any conducting dement within the optical hber cable link ;.;egm<c;nt. 'fhis isola· 
tion sh.sJl withstand <it least one of the following electrical strength h'S'ts: 

( 1} 1500 V rms at SO···Gll Hz for 60 z:;, applied as spedned in 5.?.2 of IEC Puhlieati.nn 950 f8l 
!21 22SO V de for GO s, applied as specified in 5.3.2 ofiEC .Publieation 950 'SL 
(3) A s<c'quence of ten 2400 V im.pulses of alternating pdar:ity, applied at lnten'als uf not 'le~:;s tl1>.Ul 1 s. 

The ;;;hape of Uw impulse,:, sba11 be 1.2/50 p {1.2 ~ts virtual front time, 5G ~w virtual time of half 
v.duel. as defined IEC Publication GO I'll'!. 

There shaH be no isolation breakdown, a;; defined in 5.:1,2 nfiEC Publkatinn 960 1.8), 
resistance after the test shall be at least 2 MQ, rncasurcd at 500 V de. 

the test. The 

NO'TE: Ai.th<rugh i:snL:t.tion ~s prnvi.dPd by t.h.r:~ (:pti>:~l fiber C.=:th1e link ;:.:egn~Bnt 1 it is reun:r!.rnended that: t.h~ norrnal noLse .hnrnun:ty ptO·· 
"<-'~ded by cr>t::)rnon.~:m.cde ~.;;Q.bt.inn ~">n the .l\UI be reta.ined, 

!U:L3.2 Power Consumption. 'fbe current drawn by the F01\1AU shall not excm:d 0.5 /1. when pow" 
en~d by the AUI soun>:, 'I'he 'f'OIVIAU shaH lw capable of operating frorn all pn::<sibh" voltage sources as sur> 
plied by the repeater unit (7.5.2.6 and 7.5.2.6) through the resistance of atl permissible AlJI cables. Tbe 
surge current dras;vn by the FO:ViA.U on puwer-up shall not eX{'Fed iS .A peak for a period of HJ ms. In addi
tion, the FO.M.AU shall be capable ofpow•:ring-up from 0.5 Aeurn·nt lim1ted .sources. 

1t is permissible as an option to provide a separate power source for the FOlviA1.J. If a separate power 
source is implemenh~d, provision will bf; made to assure that powto'r sin1ll under no dn:umstances be 
sourced on pin Ll (Circuit VPl of the AUL 

The FOMAO shall be labeled externally to identifY the rnm:imum vaiue of power supply current required 
by the device when tho AUI rneehankal connection is implemented. 

The .FOl\lA.U ::;hall not intruduct~ iutu the 'f'(}f\,1AF,; tn1.nsmit optical fiber or onto the Ill vr CI circuits of 
the API any extran.cnus signBl on routine power~ up or power~dnwn under nnrmal operating conditions. 

The FOMAU sho.Ll be f\llly functional no lat;:;r than 0.5 s after power is applied to it. 

9.fU1.3 Reliability. The FOMAU shall be designed to provide a M'fBF of at least 200 000 hours of 
np8nl.tion without causing a cornmunication failure amongst DTEs attached tn the network. The FOlvlAU 
dedronks shall he desigueJ to 1ninimiz8 tho probability of compon.t·nt failures wi.thin tho FOlvi/\.U that 
prevent communication amongst other MAUs on the 10BASE5 and 10BASE2 segments. Connectors and 
other passive means of conncdion shall be d''slgnrd to minimize the probability of total network failure. 

9.9.3.'4 FOl'/L.<\U/llepeater Unit Electrical Characteristics. T'he electrical eharaeterisiics of the 
driver and receiver ccmponents connected to the AUI cable shall bo identical to those spedfied in Section 7, 

fLiUL5 FOMAUJRepeater Unit Medmnica] Cmmedimlo The FO:MAU, if it implemenL-" the A1H 
rnrehanical ennnectinn, shaH be providt:d with a Hi-pin male connector, as specified in the AUJ spedfkution 
of Section 7. 

~MJA FOMAU/Optieal Medium Interface 

H.iJ.4.1 Transmit Optical Parameters 

9JL13.1 \Vavelength. The center v,;avdcngth nf the optical source emission shall be between 790 
and SGO nm. Sec A.ppendix D. 

fUL4.L2 Spt~drnl Width, The spectral width of the optical source shaH be less than 75 nm full 
width half muxirnmn rFWHM!. 

fU!A.L3 Opth~al Modulation. 'The optical modulation during packet transmission shall be O!HJIT 
keying of the optical source power. The minimum extinetion rabn shaLl be 13 d.H. 
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l8{)/rf~C ?tSV~··~) : 1SS:~~ 
A:iS1/l.El~;~~.: Sht s.o::f:.3~ J~~9:J k~~:.~~:::~:~:;: 

f.UlA.L4 Optlcr:d. idle Si:grwL f}u.riEE Lh.i< fd.L:; dab d t.ht' DO dmJ.it, th.<; '1\"<mflrt.d, Fund:hm sh.Ll.l 
input ld..e th0 FUMAU\ t.ra,-,;md npded U:wr A>l npboll idh:: si;p,5.t Thit 3iguJ dk:nF tnnt,};;t.: <:o.f E. prrkdic 
puhw \Hlvct.i:irTn Qf frcqu<'nty· I !'AlL;; +JMt ~15((, wtth a dut.y <_Fd<:; rs.Ho b<·it.W0f'l1 <GJGG ~lrd (;f)/iL 

0.K,LL5 T't-fin.l"'mh· Optical l..:~gie F'vhnoi\..y, Th<:c: hiphn •:Jptic<d power kvd ki.:i.n~xnitbd intv the 
F(.l!\ifJ.J'§ t:nmN.mit ophed Dber (ihdl ii\>r:rm'TmA tn the lv"v U/JJ l.cg:-L ,,r.;;h~ \:\;;y; 7A1Jo; i£ the AlH DO 
d.reuiL 

9.9A,.LB f}-pt.h:ml fhNe Bud .FdJ 'l':hm.":&. The 0phcd :rise imd fa.U hrneH of tht FOMAU &haL be w1 
:mot(·~ Gum. 1.0 :w; horn i;hg l.W'k b the 9WB: h?idS. Tf>f'ol'"<:~ :.:<hdll:w nn mor-r, tinn 3 l1:.:< dHL,not\C:6 bd:W<)(~fi t.h0 
riM) ~tnd. (,d) ti.l1l<?3 

H5L4,L 7 T\:a:a.m.t1iA Opth::n! l~n!&e Edge Jitter, The Pd(b:lon.a! Pd~H~ j!tter intl'\>dneed hy dv 
FOf,.fA.U f;:-nm th.P i:n:put. d'th! no z:lrdJh n:.:;..j>'{!/ to the ;HJ:pd. <iftlw ~;h>·e\T{;--optk S<Hl1'(.0. :dHJ] b; hl rnu:n; 
dHUl 2 m;, Thn jitter nw-Hr-dn/1 tt the input o:ftbc D(J t.i:rcu.L rcc:e-ivcr- ehnH b<! mer.l:S\H'<'<i <A. t.hc tct<.} t:t~1Hdng 
p<:;int'l, at> Jet.:;rn1ine.d. fnm1 du; pnrvLlub 1.6 or mon: ha:miltiu:.j~; in nny Yi!5d bit skNm1, The jlttw: m~iaiimnd 
,;,t Hw nntput nfthH ~'lwtnH~ptlc ;;;nmu-~ !i'kJl bn m.Hii\\Jtfd nt h<J</)"-'"0\' h;vd m(O\ib.n o{ Uw npbea!: V'ifl'--'C·· 

lhrn/s upfK·T and b'""""T JK>WE:r bvds, 1:1:1 detcnnLHd L·o:n the [h\':"«.'hus :iG Dr tnc •. n, txnt>Mhm:;;; :Ln. nn:y vd.H 
q;ticA.l hit: ;o;tn;mn. 

tML4,LR P~!Bk {;mR:pkd {)ptieal Pmv-t%", [J the k~gimrin.g cftlH.; F1JMAC'15 JE<:4~mt>, the w~ak 'q.!h. 

qJ. pn~vet co<lpl.ed in\:.G th<c FOMAT)';,; tntnmttit cptiv:d JHA< wh:c~> t:;r.minH0d v<dth n.n ~!Pt.hnl. umnN:l/lT ;:;~; 
t-1pe.tf.il.0d i.n. 8.0):';,2., ~ohaH. b0 ~l? dHm ± 2: dH, wtwn m~;asttnd with n gm{kd ·fnd~ox opibd. fher nf ntnn.in<11 
d>·nendo-n r>l' H25 pn c<:>te d.bmd:er ard 0.275 nnmimt1 mmklriud apert.\;n', ThH ad:md optkai pnwer, 
whkh wi.H he r.mq!lcd ht:o clh-rr hher ?.~r;es hEt<:<l in i:UULl, mhy J.iflz,r hmn t.~h; .;-\l:;nvt) v-ab<:o. The pN<k q:;tJ. 
c:d pow\;r AwJt hf1 tr>lmmrud Ln Uw f.!te:~dy ><~>1.<\ an.d tlw m<--<~;-,;1.11'Hlnu'\t. d>'tJ. he in(.kp<.'tHLmt nf •Jphe.(·d 
pu.l.i<'' :rlngiHg 60\.'d¥. f\p,k opb<Ad vvt:Y\l\<»t :sh1dl nd Ntewd HY+ 

tf()if~J: ll~~.: ;~.'txrve. v.rlh1e d.t-:.:m :rlt.:t j;.~::h~~.k ~~r~ ~.i.r;g l~:.~r.;:;tg.k~, Il"::l; f:;6~;.r.~:-::~; ].::-:; r.~n::..~<.:·~~t.~;::i ~}.:;~ Q£i;~\g ·~~;,i.:::;,q(;::: of a .dH tl-·.:{·.:r ~·~~~~ -:::p~"::.rD:U~~if. ~~~i~d~~'::.f.=. 
Thf) .,?~tri::~tr~::t:i ~.n. th~J p:::;.:~k"<::::>:~ph~~. ~~f>~k~l: pe~··~~=·· =J:.::::h t:~ t:d~~-==·:~:=:~::::::~.::~: dk~t:~~} h/ lEC t\d"::;b.-:.:·J.S.::;~). 7H?<~ ~ ~_..;:;p.$ .. r:r:- \JJ>==.~ A .. ~ h {:(:J/~/t2n ~~~·.:.) 
Ubi?.r- {~. Jl d.H. H'-:.:1t::.C·= .. :=;~. d.:M n.:~~n.h::J ~~m. p~1wer h.=~::=-~~!. :it ~h::.=· ::~~~rt· .::=:f. Hf~.:· wHt h-:.~· · · ~S dE::;:-: 

KSAJLl H00dV6 .Peiik Opti.ctd Pnwer- It.nnge, The RER ,qhdl h~ < JO···:W filr p.~Hk nphui.l pGtvet<; 

rtl tJw rutpuJ vft.hr "f"OM".i\U's n.xx;lve Gpt:kd hbcY b;Aween ·27 d.Hm and ·9 d.I.hn., 

9,9,4,3',3 .ft.eeoive Optiod f~.d00 .F:dgo .htter, '.l'he nddH.iond Pdgv j-!Jt.er inV\Xltwcd by the 
FOMAU frum thP iqmt uf the qh.;.-dedr:k dd;"d:ur tu Uw output d Uw Dl ~::irct:d: driver :-ilnU h-r ~1<1- m;n-.:1 

t.hm 4 11"1. Thi\ jit .. tu tH~t\suntd ot the ht;wt of th6 n;.tLH.olH.i:t{(. rr:~uAvt~:'· o,;htJl b.; H'Hao;u.nd. d: th,~ pnwn 
kvd nwdlhrt af tho opi:kn.l. w~WRof\rm ':.:< npper and hw<·ir' )JCtWU lcvob g;;: dd:<'.nn.inc/. h\Wl tlk> pn;-;.<hms .l.G or 
mon)· tram\itiona b "my vdid. nptki1.l bit ;_1in;;m1. Th1-: jii:br nwam~nd n.t tho o.ut.pui; of th; DI. z:;ixnli.t ddvi·)t· 
~h<tU lv H\i)~)Bu.ted at tiw ~erq <.:tosc;hg p:linh> a0 <let,;;rmincd hum th.e pt\)'?iAu>; IG <>r ;:n.orL i:n:;.n.J.ihmtS i.n 
'1.ny valid hH NiN;;~m. l.'his l'0<.:pirerrHnt shdl <q:rply v;h<''H the 4ptkd rv:-e-iv1'.' Pf~tik. v;w<.:;r \eve! b ~Il the 
mn,.•7) ···Yf to ... .£\ d.Bm. 

9.9.4 •. 2,3 .Ren~jv-e f}pti.cm.ll..<Ogi<~ Pn!a.rH.:y; The hw· \.LO) kgh: ,~tnte {;;.u: 'i.<L2<1J un tb~ Dl 6n;uit 
shaU t<Yr.1'0Eptmd to. th·l pn)i.l~mz>G qf th: hi"g:hPt 0.pLed pc<:'N'r hvd d; thH output ;;;f th.; FC:.YtdA fl'i; n.<xdw 
o ft.ka1 fiw.;r 

fLtM:i Ctwn:n::heri.&ttle& nf thE fJpHomd Fiht";t' C~thh~ .Urtk: Ekgtu.en.L 1'bu z;pt:kA hher uth]E lhk seg, 
rtd~nt {Fa hmgtb d'q>tied m)()c tHble (fEC FublitU;hm.s 791·1 !:IS) Hnd 794·2 lh3D t:M\hl.i.ning \M\1 opi.:kal 
tlb<or.s, m; Hph'ifL:'ii 'in 83.5.1, \\mi cumpd<'n8 '>lH) (W mnn·! optkd. il\:f~>r eabh> St,d:ionH and t:bHfr rm>.~tni> uf 

~ ~ 'fhb F\)1H..f.-: ::q:~~;~ik~ tt:~t: iH €<:c h.:· ~:·~w.:i ·,;;:~tb tbi.~ ~.~-::~::1~~ n~t~1.r~:d.:::~r~· t·bi ~ t.h~-::: fcil~':i'%i.r.:.g d~~u·;.g{)~~· Y} tEe t\~ ht:~"~~=tk::·p~~ ·hr~<; !. }4} h~~.)~c 
b::}-::;:::~ :::·"E::f.f!3E}::~w:~}: 

fJ_j C{>m.:~":.~bg rA· i.h.:"~· .n~~~~~~r·{=.~~:it ~:):x!H·~u.r-:::-: ~..::)f:~f:n..:.~ h.:: T~~b-h:.: LH ~~o tO .. tn .f.. 
{ 'Jj /::.d~Htin-~ D·f' <~n::~{}~A~· h:.:.K~=d:w·klth: -;.:·~').tf;g.E"::r::Y:: ~>f > i GG t":"lk~h xBit:::~:N:d td= l. k:m.= f'(·:::::· ~ h~~ ·~y·~::.:;~, .l\.}~:c- f tn~· ~s.~ Tq h:lE.:- j, ti. 
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-. '~ " ' ·• '. ' 
.·~.:.:.l .. -:-->;; ~ • j ' 

fl,9.5d Optical Fibt.;r Medium. Tbs FOMAU ,:;u uperu.te with <1 '·'"'''"·''" uf optin1l fibnr sizes, e.;;;-, fiO/ 
I2S run, 62.5/IS::i prn, g~,J12S [Un. 101!!140 pm. 

!nitf'f'Uf)H'at1;1Jtty of f(ll\.T!\1. ;,, t.hni fnwn ihth·<r•::nt' mnnnfact.m·r·Xc'. :•my ,,f H·,,.,,, 'iih-:r 
J,; :.<~5sund prnvided th:,J.t the u•cHivt>d peak optical PU'A't•r is betwpen -<.!.7 dBm and ;; dBm and th<-: ;,pticcd 
fiber n>bk link bawhvidt.h i:' gr<:.'fd.er than cr iu tf'J) .MJh 

tn nrdcr i:c Lht> :.:;[wve ;:d:lemv.tior·, and l>.::md.\ndth (TIUc·na f(Jr nil allovtable Ft)I.kL ieEgtll", <twi 
a:·>.mniug up t'' •1 dB nf cunnedie>t; L.>:'S<:., \\itc1in L'><.' ElKr cable link segc·;;•Ht. it i:•. r-nen1mended 
then tfh'' cabkd <Jptical iiber have ::i.n attcnuntio1: :•;. 4 dB/krn a.nd ·'' tnndwidth </ 2 L)O J\tBz ref0rred t>J l km 
at il \ViiVPlength <>f' 850 nn,, 

Tlw tot.al mcrenwntal ,,pt.iral pnlse jithT introdw:t'd by tl}t' optical !1bH table link :-;qnm'J.d ;.;lnll he 
h·s~' than l ns 'IV hen. driven <:m npi i.cai. lrm.L'mittcr W' sph·ilLd in q 9.-11 TJH:. pnLw dday introduud h,-
Uu· fHH:T n1ble <'iJnll uuL exceed ')0 tnt timr•s t(n· >\ 1. km >ngth_ 

>JP>::utlcc·Jse of'G2.S/l:i:'! prn bber. toerL,ut'e oiFOJ\1/\U'> that frutl> diller, 
ent nmn nfactu rer;;: 

\1! The two c<·lL.kd ii!Jcn; <<mtai.ned in th, opti.c1.l. f1her nttlle Lnh sugrr<.·nt si.Ldl tJ~>> 

ed ni>ET JBr:,nv·'h'rS oop:·cif:.:•d in IEC PulJJicati<i!l 7i13 2 !:-, ['(' ;\ lb (G2.i.i/1:2:5 pru), ·) ;nd 

'2) 'fhe uptic~-d iib~-::l· c:~bit· l~;·;k ::-::t.-·gnJt~!-;( :.-:J!dlll~ .. u\'l' ~-ltl :~U.u.~~ua_tip;, 1~:,::-::::: lb()n ur vqu,-~l t~} 8 d.I> :.:\ltd.~.-:. Ld~!d 

9.9.5.2 Optic:nl Medium Connector Plug and Srwk•A. 
cnl fiber cable iink :,:hall he l:cnninater! nt each end in an as spec1H<:•<J in IEC 
Puhlic;li.ium' 8'(,-i. 1 !181 :md S7·1<; fFlj. 

The em responding nwLini" ('<ilHwctur .sc;rkd shn!l coni<li'HI with the ions g-iven In TE:C Pub'iu1.~ 
l{i.JH~. f;7,:1~1 df:d. -~57(1-2. 'rhl~ docurnent i-L~Hcdi~-.>::, Llc rn~_,clLlui;_:,_d ln;}~.in;.; f: .. li~i~ Jiutuu;-:.;rl..sns to c:\sure rncc}:s.;:uli 

Cil 'intcnna;.eabHit.y \'<iithnut fLlma;uc·. or nr F Si\L\ connectors cuvercd hy illl' <:k:cunwnt. [n 
~<cLhti.on .. Uk upti1::d ll>iu·J.u,n l..;;.,c< \Vh•n ('A;> upti;;,c] U!DLCd:.y- ,PhJ.g', ;:d·;::d! L<.d C'{(:<:·cd 
2.[> dE {;;;,,:.;surul 'lc\!ll.~ :1 c;cH:h..t ,,:,.-:Lq:d:or ::nnf::wminvto tLe nn•dnnica! giv>.:m[n IEC~ Publlc:i· 
tiom; ?'74·] ;-,nd 8'{ . .1, .. ',~ :wd aiocn thin;! iw" j,L,>ntical firwrs. :b spcciJ,,d •n 9 9 .. c:, 1. :·J"Suming 1mif,;rm mode 
rih>tribut.ion launch COIHlitinnc"!. 

IL9.1.U Optical Transmission Syste:m ConsidcrntiontL 9.9.4.2J i:hat the BE.H. shall be 
<10 1'' i!)r opb.::nl p<>W<'n: at tl:w output of th> FOidJ\(rF re:yiv;,' <lptical{il:opr bdwcu1 .:n dBrn ~wd 
<l dBm The v:tlue of -B dBm CmTespoJYb tn the maximnrn nilow,;b!e Jki'lk optical P')Wer that can be cuu" 

int,, the o,vorsh:nse nptLal fiber in 9,9.fl.l nt the beg:nning <;f tl'k' FO.tvfi\U's lifetirrv; Cs1:c 
9.9-4. LSi, and ar;sunws zurc L;,o.s bH.I.\iH·'n the sm;n·e output. <1.nd L1P <•ptical d<"t.fd.or input 

Th•' '.calue d <~7 dBn1 1.s calcubtc>d subir:'.diug the F()lRL flu;;: hDdg<.•t. fron1 tlK minmmm aiowable 
optical power that ccw he coupler! into the FCJlVL\C's t1·nru;nit optir~ll fiber a.t the begmning of tb· 

POivfAt''s Lifetiml.' 1 C<·'n 9.9.1. Liii The fLJX is Lw n:axirnmn loss :1lLnvcd vvithin the F()JRL tu g\r;>r· 
ani<."'e a HT<;E < assuminv \'<'Obi-case link (\'lnlflOJIE"ll'Y A nftlw nu\ lw.,; kcen allocal1'd 
;:1s a dt'''ign nwrgw to n.UnvJ f~;r ;md tolerance effects m the optical source. This is noted in lJB<' 
tal··h• hel!w; <li' t.h< .. ' op1ic<d .~l.lUH;t' hf(.>tirne dc;;T.:l.d::;tinn. ·rJ,.i• l'Pili;·lillil1g fhn budg-H off) dB ;;_sr,;unlE'S C\ !SV.~ti'in 

aHnv.:··an.u"' for the <lpUcal hber cah1e l.ink c;egment ow,r it.s and may be dloc.cdcd tu Uw orJ:i, 
;~nl fihcr c.'<b.l.l' link t:HjUYknt bsco rtt the •:iiscrethn nftht, r;etwnrk plonnerilnstnllvr. The following SIHnm::;" 

ri;.y, thu ;Jlloc•F.Jt.:·d optical fl.t.L\. hw:l.guts for tb.io, g1a<.Icd in..:kx o;A:ical fibet of'>vnrst-cn.sc zhlw:cnsc•ms 
f;2.h ~;.m -~ ;{ pEl l' .<·., 5~1."', f1 n1 '> con· d:<m;eter :;nd (L2.75 ~ (!(.l 15 i • .!''., 0.2'~0) numerkai ;·J p;:xtu re: 

n)cl-u::·:~tul· 

(.1) Coned.ieo oftbe Luw-, rK':.l.l L>h'J','ln'"' in J>bh' fJ..I t.•.>:<: (I !.i.IG 
t2l /\ .. ddiUon r.if anr:th-~:<.:' h'''''"'·'·<<iti·. ~. Fi•.! -~AH? t:<' l i-.. r=.:" fi-:~·~hP typ<'.A!h Hht~t~n T:-~hk HJ 

!.Gl 
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LKHf:C t8f!.~.;j.: N\H 
.~YNFUfggg Svl BCJ.J~ .ltV~~~ EdkU~~::.~ ff)Ci\L A.ND i\·E~.:TntJPfYLl1~\.N AEEA NET\\'G.H.2(~~: 

Stm:t d'Hk .minimmn. p:·;a.k <:tmp!.ed optied power (SDAL1Y1 : ····15 d.Bm 
OpdtnJ wm.r>eH EhthnE~ d>:>gnltb.b:m '\ dF 
1\h:dmum nptieal flbvr u6l\O !i.nk e:~egn:wd L0s 

ineluzhng flystmn ~nargin ftl.iow·<m·t\Y : 9 dH 
Re0ti!Vmt r{~<ju~red retdv(~ JMH.k. v.rfca.1 p!W?·r ' · Wi d.Bm 

!:UMLt '.tirr:dng Cor.wid'~or-Hdo:nfl. 1\~bb i"J.l tummm:i!.fi'0 1JK, tnuxirrnn> <llh'<vdde tir:n kg ~mdw:ot l'imtri. 
hut:iMH t0 the Byd.i)Ii) bniJW buJ;;t>t for iJw conn., TL&. lr.nt hit h b bst hit cut ,::kby thdl oqud Um 
ShC>id?·Std::t! F:n:>fk\tZthln Ikb.y 

Tahh~0<l 

hi&rKinmm Al!.w~va.Mi~ 'HmiHg BuJ.get C~Mttribttti(.m£ Vi the .I?OI.H.I." 8y&b2n~ Timing: f.tudgd 

fl 

Ti)()J> 

FA()\\: 

Al 

OF~r.c_10AL D~Yr:/s.lN. 

AS~.:r.:wr ,FfF\fT 

OtfTPVf 'i>!'TlC.i\L 
l}AT~-\ (JUT· :-\RSEF1.' 

110 CTH.ClJfT ~::::.SSERT 
;l)]: CIRCtF'T' .t> ... SSEET 

{H?~r.IL:.AL (~UJ.:l.JJ]Z.~J:J 

~BQ [~; A.SSErt=r 

GDLL[J.iON lJK~\Xts:f;}ff 
·-~sqB K.H~./:~SSffJ:~T 

(}~~J.r.:;a~ 1ii:~h~~:J:· Pr:::t:~~ag:s~.~-~~m 
p::.:7 KH:c:-rn:r;~,.f;.r 

EH: l.&~~:~ 
: .. blt tlrJ:~JS"::~~-= 

I.t~v:t:Hd. Eili: 
f b.t th-=~~<s) 

' .0 

LO 

"Lt: 

8tt=·zd "~_.~ ... st.~~~~ 
1' rov~;'<tb'n 

D>1li.W 
(~~~t h~.;·~~~) 

P.D 

~:)..::~ 

' .n 

J . .5·'i 

s~~~t:=~F 
(blt. f~f;"}~~:;::} 

~===~~~::::::::::::::::::.::::::::::::::::::::-:,:-::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~::::::::::::::::::::~:-:-:.:::::::::::::::::::::::::::::::::::::::::::: 

H,S.7J,L Bhx~trieaJ Sab:Jy, A HH.jttr app.Hr:a.f:!Hn kt t.h.f.' v<-mdi1r'··Vtdq:;endent FOIHL !.11 fer intucm> 
Hf~ting JOJJA .... Sf:>i ani:lAJr .WHA .. 'JE2 '~~m:t:iai u~hh! E&.l£"Wi'nts b:::ahd w.it:bir< dJfA•rGnt buildings, Th(~ hvd Gf 
i;;nhdnn prnvirbd by tb(~ npLud t!l:mr .:nhk hak ~egment dmL be •Ym.sitA,}f\t vdJ;, tbia ~lppb::t:ti<m and ;mJ· 
vid.c adequ.at&. rwncn.nd. hrtu 0quipn;cnL eafety ftnm earth hwlta and lig:htni.ng ~tr-ike hii.ZHnh 

' .l:M).~.l.Z O_.pt.~(~td 8<W!~tJ::o: surt>ty. :l,'IK tl'CGmmG"'~dEthns Df me 82~ Pu.bbc~Aiml r:U\ d gpp1k$.bk\ 
ihil;.llw wLwnd w <r> drotn".m1ntng tile •;pttcd mnwce 3dety ~md GW;r w.aunng rcquwcrrwnL'i. 

HJk7,2A H1.:nwepMhHHy Lovd&. Sounx~s m" i.nt.crft:xn.tte f.r,:;rn the 01winm.nvmt i rtdude cket:rcrrw.g-· 
netic Edd?i, d0ctrfwbb:: diw.::bnrgc, and t:r;;;n~iertl \'dtHg,~H behvetm HMi:b eon.rwetion:~1. 8w«e:rd soun::cg 0f 
i:ut.orfi:~r.0m~e ennt:rib] b t.G v-dts.g<C bct\V!Sn the q:Aienl hh<~r C<.lhle bnk gq;ntent (J~itJ~er n mehdlie iitn~rgLh. 
nwnd:w.r in. t.he (.:dA.c,lt mmtnilie opH.ci'A enmlHt:br· plug, n:r HN~ mJ~!:rnwsl eon.d.uet.ir:g dement oftbc FOM.AU 
:kw the CHSf~ ofnn illt't&llie sk~'ngtb member) m~d the ~'arth to:rmed:i:on <.fa DTR 

FGt iHfnt'tn}}ti<>n 1m Emil.;;! <md mdh.0d;~ of me<l&Lm.ment'<! d:. J.·adic int.;~d(;H!!><~~'· d."\A.$\:H:tedst:ics Lf infonuH" 
lh:n. t-cd:mnkgy sqt<ipn:wnt,. ,\1.;oe .UJ in CfS'PH Fuhlk<ttlv:n ?2 \lL 

The phydcal <:'bann.d h&rdw.a:r><:! ~h<tll mtd. itM spedfl.c.ab.m.M wbt\n q:hm'\Lng in both qf the !>Bowing: 
t\mditi<mxr 

lG2 
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fso;r.r:.c ~kl'~J...:i ~ j ~n:J:~ 
ANS.IhEk~E S~d 8.~}?.:.~~- t0)3 F:dl~,k:r: 

\)} /vnbient pLuw <.\'iWe :fidd nf 2 Vim ft('1ll W kHz th:rrmgh ~if! MHz arA 5 V!m fr,lm ;r_~ M}L;; thnm;;b 
:i Cflh .. 

t}) kte:r:f<:~n:nee <Kmrce vobu,w !if ViJ~ V pe:~k &~rw wrwe >)f freq<~env:v FJ \1Hz b. ~<..ri;:t; '!..vith '' 5\} U 
'l0Dl'\X re~isttmcH ~;ppb.ed hetw~.;en be nptiG&.t <h .. T <:iAbk Tiak >J~gne;rt (HithH· <l. rtk)t~lllk At0q;th 
mhnhH:' in th~ vibh, :l HkLdl'i' qA;ie;.il <:nnn(•tVw plug,,,,. tlw t.mth"tntHt i;:<mduding ,;;krnerd; uf i;h.: 
FOM.AU f(,rth~ Cfog; >lf n.n mddlk s.ltdlfo.(h m<-m;ht·J') m~J U:u oni;b ecrmct.thn <'a D'l.'E. 

N(¥ff:~: Th~~ ~;rt~~:::.::.~ ~h~;:::- 1.in~~ :.~-:.~g"E::-:<::~~l: h:: (:!~l~=~}:h ::~f w·l~1o.::-::.l::~r:dlnF }:~~~~-::::::· f-::~).·oC!:J.a -:/:.' ~h~o:.:-::.:::v~~=~=gn:.~th~ t:-.::i-:.~x1~u--e::::~·a. Tt:~~ ~b(h·~ 
sr.~cifl~~,o;'\tio;:::~ ir.N; U'::.;:-- Mi~iMU .. tt: foet.1Ui~'S";X.t)& ..... <s:ts f.--::~· th~ .. -=.~=-)~H"\"::::::iu~.-:~{. ~n ~hit".h t:h,{; 1:\).~t.<-~u 1i~ r::--::p..t~nx~ t-="; cp.:.~~=:-Kt..,.:;, 

tUU'.iUl .E&:n:bwh:m .Levdg, 'nw nJMAU mA qdeal fb,·:r <:<abk hn.k :'1qfm•lnt :skd! comply with 
C!SPH 'Pul:Jkd.:bn 22 !1!. 

&.9.7.~1 '.h:oo:tnfH~!td;u.we and. tiu:mid.i:ty. 'The }"(IMAT.f ~md ~i>l<mci::>t.~d. <~>ttn~'''*Hknbk o;y~;bmit an; 
.::qwd:cd tn 'lpcm.U' {WHt H l'(i<lWlmcbb rar .. ge <>f Hn,·i:rortmmttil1. ,;nuditimc<' :r-e\HL>ri b it~mj.kVuture, hmnd::.~y. 

md pbyr;k~fiL bmdhng ;;ue.h. r.iD dw<:<k mld. v·i.brat.iDrL Sp:dfk r>c<p:d:wmcd~: aml va\.u(o; f:,.t th~)t:f: p;:;-r;:m,<.:kr~; 
n:re kytlnd t.be ~n~p~ d tb~ st.<m6;·d. MunuJ?u:t.nNn.; >J~w;;H. 'mb.:at(" t<' t:b~ hk;r:otum cit!WtLbd w-ith fh'.' 
FOMAU (?md on th.D FU!.UAJJ if y,rdbho) tho f?(~:t,,tiq: <.'t;,v[r(;fl.~J1i.'oht. ~y ... ~Hlchnrw b fncihtaho ~wbtUn:n. 
instalhtion, anJ m<l.in bmn:n,~n d' th~s.1· r~onrpc;:npntit. It b furt:hn· :r>:h .. "Y.>.m rtH'IHh:d tLn e!u<:h tpcd.hee.Hon~> Le 
i·<:l!Ud in shuA"d t0Luu, a~ ~pvifbd in LEC Pvblh:t.dN1Q GD !1:2.1, LFC.' 'hH-1 T>), lEC 7f>kl [15.1, <W<J 
IEC ff!,J-l. ll.Gl 

.H13 
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Fhys..ktd L$)'('-'.§.' .P\lrtidrmimff> RrJ.utL:m~ihlp tn tb~ iS{} tlprm 8ydenL~ fn:k-1'-i.Hn:mwt:i<:m 
(08!1 'U.eh:r<mce f/bdd 

Tb: pnpm:>e <>:!'the 1\<L-\tF ic; tc ptoYidc '( s:imph, inexyenLiYr\ mA fkxlbh mum~> of HLr.whng +w<se L) 
th; h-<.;:d Hn:;:_; nd;•;nrrk mv.:Lmn. ll·;i>r ;<:,lw:l"rd ddtnc:--) u 11\GMl-'> dim::rwp<!tNi,>g Jw MAU hmd-bn dthb. 
Uw .DTL dd h.rhq_:ing Uw tnH\k coa:s:hJ cdde Y1-YetJy to thx~ DI'L f--rJen:-rrrmed;bn <)fDTE un~L i~ <?H~ily 
Hd/!HV<.'d hy trw W!f~ ofhdu~itry· d-iHdr.m:L 1:>>foi.ir.A ~Hbk§ and HNC emmw:::'hri', 

ThL &JAIT a:r;.d nwdbm t'p>?.:iikdilm i& a:!IT!(cd ru:lmady d. appl:is:'atioi,& wb-;u:, tb:-n, mT ;~ rr>.htivcly 
;-;mdl m.Jrr;b<n~ nf<:kTic,;c; hud:erLn r-t ·w<wk H:rcu_ bd:dlnhF;; md ru::zm-F!g-..:;n:;.bm §irqJ:kh-y b <~t,;ke.;i-id by 
th1 t}110. t+ (:.thk 4nd hJUTt.Q(-1:())';? u;:;e-,1, A~ iJh\1.[l\1lHiv<:) xnn;>iH':)ictr!AUn h <)t_;hi0v<;;d hy- d·lm~nnbng the HAn 
an/ Atb.dt~wnt l.Fn.it bte:r-I-oct' CATJl) ~ .. ,. .:wp,.nrh-; u:mtf.'->>t~.:nt;;; ami w>.h'<_~ ><>'iddy r:>.v,~ibbb b-J~'ru:mm;d[cr: 
u;mpvlh'nt;:;, 

fO.LLI Medbm At-t.ndtrt:umt Unit {normally r-:nntabM>.d wdh_in ihtx. ~:hd;y_ brmhml equipment 
ffYJ'.B_l), The HAU bw tt.: foHowi--r+; ;;ertt:n-d dn:rcwtcrlo1t:im: 

U! En;;;bh:.s qmpE:ng fr.~ FLS to tlw etpLdt l>t>§i>.baml l)!i:txid tnmo1mL§~GH ~l)'i.stut; ddl n~,d Ln th]§ o1<-h:----
hcn Gf tho ~hlndrm:L 

(2) Supy.niE "'~'>S(><lW' t:ndh..-o &t "dnh ~-dA' (d' 10 mqpbih rn w-x::v:r:d (MbMJ. 
::({) Fro\tUi~" k,,- d!-hci-rv. \1 p tn 186m ~f/H) h) o:~>l !<d.d. t.rmik (~;hk gpgmr--.nt with-0\lt '-' r\>pt:r.tkr. 
(4l Pwrmit8 the .iYfE bl tret; the MAG and Jw medum h!df 
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lSCVlfC &302-H · 1 (!9:\ 
/\N·-~r/~FFF ~:d X(l'! :~. lf1S~-~ ?d~~--~:·T~~ 

{6) Supports dystem configurations using the CSTVlfVCD access mechnnism defined in the ISO {IEEE] 
Loc8l AnKl. Netv,;<•rk Spec1fln:>tion. 

(6) Supports a bus topulqry in.t.erconnection mGans. 
(7} Supports tow~cost capabihty by "incorporating th_e WTAlJ fhnr.t.inn \VdJrin th~-~ ph,vsical hounds nf th(; 

D'.f.E, thereby eliminating the need for a separate AU conm;ct.or and cable but containing the 
remaining A.TJ interface fund,ionahty. 

l.LLL2 .Repeater Un:it, 'I'he Hepeater Unit lS used to extend the physical f.ystern topology and pro
vides {{)r coupling two or mere coaxial trunk cable segrnents. ~1u1Uplc Repr:at>-:r Uuits arc pennitt.ed w1thin 
a singLe system to provide the maxim urn trunk cable connection path specified in 10.7. The rep0ater is not 
a T.Yf.b and therefore has slightly different atta<:hment requirements, 

HLL2 Definitions, This section defines tht< spt:>cialized terminologv npplieable to IYL\Us and Repeater 
Units. 

Attachment i.T:uit I:nh:rface (AUIL Jn a loeal area nd.work, tlw interfacf' between the .Medium Attach
ment Cnit (MAUl and the data L:nninal equipment witJrin a data station. 

hasehm.u:J. coaxial system, r\. 2.ystem whereby informatioll is directly encoded and impressnl on trw coax·· 
ial tnmsmissim1 mt'dium .. At any point nn the medium nnly one informatwn signal at o. time can be present 
\'lith out disruption. 

caxrier sense. J n a lo<:nl area network, o.n ongoing activi.ty of a data stati<:m to detect whether or not 
another statkm is transmitting, 

NCYfE: A c(ditsKH"l pre:sl:~nce s1gnrd is provided by t..he P.LS to the rvr\.1./\ ~n.tblay~r t.o inJKaJ.t: thBt cne oJ· :more staJis.::rE ere curr~nUy 
t.ro.nsn1Hting en t.hc trunk ccnxial c.dJt'. 

coaxial cable section, A single h:mgth of coaxial cabhJ terminated at each end with n HNC mak~ ccmnec
tor. Cable sections are joined to other cable sections via BNC plug/reo:ptadE· barrel or Type T adapters. 

coaxial cable Seb"tt1en.t, A length of cmminl cable ma.::k up from one or more coaxia.l cable section~> and 
coaxial connectors, terminak,d at each end in its characteristic impedance. 

collision, An un?;-anted condition that results from concurrent transmission on the physical medium. 

coiUsion pn,~senee, /\ sig-nal provided by ~he PLS to the PMA sublayer (wifhin the Data Link Layer) tn 
indicate LlHt multiple stations arc contending f<:,r access h• the transmission medium .. 

Medium Attachment Dn.it iMAlJ), Jn a loc>l arec't network, a devict: mwd in a data station to couple the 
data terminal equipment (DTEl to the transmission medium. 

Medium Dependent Interface G.VfD.O, The mechanical and electrical interface between dw trunk cable 
medium and the MAli, 

Physical Medium Attachme-nt fPMA}, 'I'he porhon of the 1\li\U that contains the :J:hnctionaleircuitry. 

Physi.ea1 Si.gn . .aling Suhlayer (P.LS). The portion uf the Physical Layer, contained 'Nithin the DTE, that 
pruvid<c'l' the logical and functional coupling hetw;:•en l\iA.U and Data Link Lay.:'rs. 

repeater. A device used to ex rend the 1ens•th, topoLogy, or inten:onnectivity of the physieal medium beyond 
that imposed by a single segrnenL up b the ma:dmwn allov'iable cmd-to-end trunk tranRmission line 
length. Repeaters perftwm the basic actions of restoring sigrwl arnplitudF, waveform, and timing applied to 
normal data and collision signals. 

t.runk cable, 'l'he trunk coaxial cable ;;ystem. 
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AM:I/JEEI,: Std H02_;-i, : 9'1:3 Edilion 

HU.3 Application Perspective: ~lAU and Medium Ob_jt•ctives. This sectirm ;_;taLes the broad objec
tives and assumptions tmderlying the specifications de:!ined throughout Section 10 oftlw standard. 

(1) Prov-id;;; the physical means for communication bet'\-veen local netvvork Data Link entities_ 

physical 
·''f""ciinc'l•tinn eoven:; a pnrtinn of thP Phys:cal Layj~;· as d~fined :n the OS] H.d!:~rencr~ 1-1od:d and: in addition, du~ 

icseit, which is beyond the 3CO_pe n! the O:Sl Hderence ModeL 

(2) l)efi.ne a phy~-;ical interf'tl.ce that can be implemented independently armmg diff(;rent manufacturers 
of hardware aHd achi,:ves tlw intt•Dded level of \:l!InpatiLiiity ·when inten:onnt•cted in a common local 
network. 

(3) Provide a comrn.unkation dwnnel capable of high bandwidth and h•w bit error rate perf!Jnnance. 
The resultant mean bit errur rate, at the Physical Layer S<:'rvke ini:ert~1ce, should be less than one 
part in 107 (on the order nf one part in 102 at the link leveO. 

( 4) Provide for ease of installation and servicE,. 
(5) Provide for high network availability (ability of a ~'tatio_n to gain access to the medium and enabl<; 

the Data Link connection in a timely ii1shionl. 
((;) Enable low--cost imp1vrnentations. 

NOTE1: The and nurD.erous textualref~;reno:s th:coughnut t.ht~ section r~:::f.~r to terminology assoc;atBd <.vith the ALII 
(tbnt is. DC~. Cl,. S.HlC{; Lhc ;J(lTnH1l enJ~;odlDlent r;fthl; l!JB!~SE2 due~;, r:ut ::tcLurtl ex.i~L-
!:~nce of the DO, Cl circuit ;-nay not be required, TJse ls r(:Lun~.ld iO for 
f..lUCjJ>)St'~~; uf cb.rity and cqn:~i:::tl:-ncy 

:W.L3.2 Compatibility Considerations. All implementations of this baseband coaxial system shall 
be compatible at the rvh~dium Dependent Interface (l\100. 

Thi,; standard prnvide,; en.:~ explicit trunk cable medium specification f!Jr the interconnection of aU l'vL\U 
devices. The medium itself and the functional capabillty of the lVL\.U, are defined to provide the highest 
possible levd of compatibility among d(Nices designed by different manufacturers. Designers are free to 
impl0ment c:ircuitry v,ithin the MAC in an application-dependent mamwr provided the MDI specifications 
are satisi1ed. 

10.LH.3 Relationship to Pl.§ and AUL This section defines Lhe Primary Physical Layer for the local 
area network, a comprised nf both the physical medium and the rudimentary circuitry necessary tn 
couple a station's message path directly to/frmu the medium. The complete Logical Physical Layer of the 
lucal area network resides within the DTE. Tlwrefore, a dose relaLionship exists between this sH.:Uon and 
Section 7_ This g;c,ction specifies the physical medium parameters, the Pl'vfA logical functions Tesiding in the 
l'v1AIJ, and references thP signal circuits associatPd with the AUI as defi.ned in Section 7. 

The design of a IviAU component requires the use of both this section and parts of the PLS and AET spee
ificatinns eontaixwd in Sed:.ion 7_ 

lO.:UJA, 1\-'Iode of 0(Jeration. The MAU functions as a dinx:t eonnedion U(:;tween the bas(lband 
medium and the IJTE_ lJata from the DTE is output to the coaxial trunk medium and ail data on the coax
ial trunk medium is input to tlw DTE. 

10.2 .Rcfen:mees. H.derences w such local nr natinn::Jl standards that may be useful resou.rce material for 
the reader are identified and located in the /tnnex at the end of this book. 

10,31VL'\U F'uncti.onal Specifications" The MAU enmponent provides the means hy which on the 
three AUI ~oignal circuits to/from the DTE and their ussoeiatcd i.nterlayer messages arc coupled to the sin
gl.e coaxial. cable ba,oeband :-;igna1 lin;:,. To achieve this basic objective, the MALT cornponent cor.<tains the fol
lowing functional capabilities to handle m<'ssage flow between the DTE and the baseband medium: 

(1) Transmit _Function. 'I'he ability to transmit serial data bit streams on t.he baseband IItPdium from 
thr local DTE entity to one or more remote f.Yl"E entities on the same network. 

(2) Receive Function, The ability to receive serial chta tnt stnJams over the baseband nwdimn 
(:3) Collision Presence Function. The ability to deted the presence of tvw or rnore statio rib' e;mcurrenl: 

transmissions 
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lSO!rtC tS02 .. · . .:> .lHB~~ 
.t.Ns.rn.F.~LE f·i:d J.H~ .. /:. -~}!M.:~ Ecbt,i::::.:3 

(t} 3ilbher ho.n.:.:tkm. 'flw aldity k autmmlti.edly i.nko:r:rupt tko T:r;:murrd.t l:'\m.dhn m1.d tnhi.hit 1ti'l 

a.bXH>r:thRHy k~ i\.; putput d.ata ~tr~~?u:u. 

:J.GJ.LLJ. Ti'rutHIM1H Fvn.•Ai.o:n .N.equirertM~dx~" ./-s the ;;;tan: f{ H i'r~H"tk tr<m3mission 'ih the olflXi~>..t 

G<bkO:, no mGt•> Hwn 2 bit:; (.2 fuU hit: tdl/~ f;f h·;brumLon r<P'ly h~ :revived. th;rr:; L\,, TN.} \·ir<.:u.it i-1-rd. rut 
tnmm:nitted o.n.t1.i Hw OJ;vL·;d nHditlnL In <HMithn, it h: pvn<<><b.h fnr th<.:' ilnt hd: mmt L; Gmb/n invdd 
dots <:k t:.irnbg; h.n.-;vPv<C;r·, all m;cee;y.Jve hits ot th<" fu;rrH:, ~hdl h\.; rqmwinerd wEh n0 rn,;n: Hw.n !};~: r>pPti·· 
fkd Hl!Gtmt uf .iittv .. The 4th bit tdl dwll l:n:' t~on-iv.:l fnl\n tb:l IXJ Ji;:;nd hn(·) md tra.muni.tted fillh• Utf 
ro!n.L:d. tnm.k Gd)le mcdimn with the o:wred timing and "~ignaJ. bveh The Bi?<ltly~;:.;V:.dA<. pq:&1.gatbn d•~hy 
hd>'di.N't the DO (>n:u:+ n:n~h,..~w brput nnd Uw oYuda.1 cahhl mA.put daH rwt: ezo:·k~d 1./2 bit u))l Then:; ahHJl. 
bof, m! bgk-:&[ dgn.d. invpr:'lin:w twtW0U1 tlw bt~·lnt:h r.ahh f.}(} dn::uit m:d tht; UHXi;-.it t:nm.k Cfi.N£, (f;:;r •'·nHH· 

pL\ a "high""legk· levd input L~ the AI.AIT shil.L! rw>dt in. tb~ hlt:t< ~\f:'ga.U.v~;.< t:.u:th}JJ !hw v;dm> on the trunk 
ZiitAx~d :mod.ium).A pnsitiw dg:na! on lb.'/\ cignd .!Pad nfthe lJ(} dread; od"mll msult in. ;1 mun~ [!(H-i.hvtl otdt·· 
8fl' Ievd. W\. the tnu+ ws:o.i?iJ: l"l"h~dicm"L n h <'WWJri'lt~d th;-d: Lb·:~ A.L!I :d:u.n ;wnviiho adeqHHtt' pH!tt~d:i(m 

(\jJt.ht-it. rw:1xc rt is l"Hw:umcnded thd; the deslgnct Jmrvide ("\H ln1plorn.entH:inn iu ~vhkh a mhrmmrn 
t.h.rHohdd ;;;l.gn.td id yoqu.ir-c-0 tu <.'AtC\.ldhh '" ti\lns.;uit kt ;;;kuuu. 

1'lw Ttilt\ilJTl.d.: Fundinn Amli. v1tprd. i.i. :d.gnid 1m t::rz, tnmk: O'J<"tt:id lttix!Lun wh.<A:.f! k\ct•.h hld. W<}Vd\>nf' 

com.piy wh.h :iOA.L8, 

rn (~.dclitbn, vdwn the no \ir.u:li(. bh\ £<..:-'Ufl idb rd:l'l" H fmmo is \ldp;.JL Uw \UtU ?LdJ thi;t;. (\cflV~~t~:l tlvc 
Cdlbil;.n Ih: .. e;oenv~ F\.:mdk>t:.. ns tl.<H-·P Vi the tn1nk nt~it.J 01hl.c iM p:m:<Jiblu 'f<''ifhuct hJwducL>;t an H'<:t:tMl6 

mH ,;.ignd lJ.ll. HH: t:nmk 1.AH\id x:nwH.cllll Ii.H~ .M./t."LT shall bkbb"-;· t.b! (;ciLt:inn PH·H0nce d:;Jn within (J..(; p;, 
v,, T.C \L~<' nfl.m· the Ont;:mt ldh dgmd (\Vi:i.r(TimFr .. J.hme i.n r\;;; H>2) md id:wU n:;sintd.n All >KtiH ( dlbiun 
T"ti:"Yf,lHJ'! Ab:th:o bt ~t timn equivdMl.t t/1 i.O :t 6 hi!: vdk .. 

('""'""-~~:~' .......................... . 
~ til$.~~k: ....... dth.-:~t 
~ m~·: . .:: ... ~:::&.:..~U~~~~ 

(if r.<),j)<Aiiill1) 
~ 5t!. cr: .. t"'~*h'l}_ 

··~ 

: ...... ~~·-~····················'"·~ .... J 

·-·----·-·----·-·------·-·----·-·------·· ·--~ 

!If .t,:~t'\ *''dLHm1il' 
J!f l:ik<i!li1i •. dt0m" 
* s0t c~ (;.\)1'"'',:~~) 
~ fft;;::=~.:::..._:@i.:'::":::f.\~t=h:~ ~ 

\~ ... ~~:~~::L~~l. ..... J 

W<liL tlme&r:....tttM 

VCT .......... J_· -~:-·:~:[;I~~,;~€7"""~1 
! 'II ~Qt {H Coi<bkn) 

® ~N<t V~Llk\Wf 
j~~~~··~~ ........ ·.o..w.~._._._._._._._._,._ .. .M.' 

~tCT t.:: (~·=t~~~:::::J~b~~4~~. h~::=-::~H1~'n::~ 
(W;:Jt .. Tt~·~:r.tJ)nr.:;:::;: h· ~·f:~dfh:d. -~~ ~UJ). n 

Wig 1Jk2 
&'lUlU lnM:~rin.c0 Fm)dim.t 
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A~\S_:/I.L;Et': .~:;~.d :~n2 ;~, 19~·)J l'\~i::.inn 

W.3.L2 Ret:eive Function Requirements. 'I'he signal from the coexial trunk cablu sh1II he :J(_' cun
phld befow reaching the receive Dl circuit The ReceiV(' Function shall output a sig:nal nntn t.he nr rir._·u.it 
that complies with the specification for drivers in :MAUs l7.5)_ 

At the start of a frame rerepLion from the cu;->xird cable, uo mOJY f!Hm :J bit;-, U.J full bit cdb) o[ inlol'll~<;-

tion may be received from the coaxhl cable and not transmitted onto the receive Dl circuit. In addition. it 
is permissible for the first bit sent over th(-) xecei.ve circuit to contain invalid data or timing; how8V(-'l', all 
successive bits of the frame shall reproduce the incoming signal with no moH' than the amount of 
specifiH:l below. This implies that the 7th bit cell prcscnt-L' valid data to the FLS. The steady-state propaga~ 
t:ion dday beLw<c•fm the coaxial cable and t1HC· f'I'Octc'iVi' nr <-irl'uit •m':r•'il ,;hall no! P>:CPPd 1/? hil {'('ll TilPW' 

are no logical signRl inversions be;hveen thr• cnaxiai (trunk) cable and thP MAU re;ceive circuit 

A l\li\L meeting this specification shall exhibit jittN· into the DI pair when tennina wd in tlw dppro-
priate test load specified in 7.4.1.1, cf HO mun:· than 7.0 ns i.H either direction vvrwn it is instalkd on the dis-
tant end of all lengths up to 185m t600 f!:! of the cabk specified in 10.5.1.1 through 10.5.2.1Ji b?rminated 
at both ends with b:nnirwtors meeting the impedance n:quirenwnts of 10.6.:2.1 and driven 21t one end 'Nith 
psi:'udorandom l'v1andwster encoded binary data from d data generator that exhibits nu more than 1.0 ns ~_,f 
edge jitter in either direction on half bit cells of exactly 1/:!, B'I' and whose output meets Uw spP<.-if-iuJtium.; of 
1 0.4.1.3 except that the rise time of the signal sk1ll he 30 ns -t- 0, 2 n:-;. The combination of coaxial cnblc 
an.d JVIAU n;c!-:iver introduce no more than 6 ns ol edg.; _ii tter into th<· system. 

Tht:, local 'I'ransmit and Receive Functi.ms :-;hall operate simnltam,ously vd,ile eonneded to the medJtl?ll. 

10.:t1.a CoHlsion Pr·esenee Function Requin~n1ents. The sign;_d pnosFIILed tu tLw CI cireu.d iu Lhe 
absence of a collision sh:~ll be the IDL signaL 

The signal prest:•nted to the CI circuit during the presence of a collision shall b;:: the CSO signab t•ncoded 
as specified in 7.:3.1.2. This sig·nal shall be presented to the C:I circuit no mon' than 9 bit times aft:m tht' 
na1 (that de average) on the coaxial cable at the MAU equals or exceed;:; that produced two (or more) 
Mii.lJ outputs transmitting concurrently under the condition that the ]\,{i'l.C det<:-ctiHg eol!iswn prec;<-eun; 11' 

trm1smiU:ing. ·under no conditions shaH the Co11isi.on Presence Fuw:t.ion generate an output when only one 
l\TAU is tninsmit.ting. /\ MAU, while not tn-m,mitiing, may deled dw ll!'i'''f'lH'e of t.wo (•I Jw,- Tvl.-\1 J_, IT''"I"

mitting f-wd shall dei/1ct the presmlc(; of more than two other l\-lAUs transmitting_ Table 10--1 ''tnnnl;:n·izt.'" 
t.he allo-wable .:::unditions under which collisions shall be detected. 

The collision pn:sencc function may, in some implcrnentations,, be able to 0cnse an ;;bnormal l.f>r nw.m 
ple, opm1:1 medium. 

~-rhe ust: of 111\ 1Js in repeaters require~:: additiunat f.;ee ·1 0 4. -~~ 

Table 10-1 
Gmwnttion of Collision Presence Signal 

N"ulll bers c;f TTanmrdtteJ'S 

Nor 'haoscr~itt:ng y 
May 

Y ::: x.vHi genetau.:;-. SQE rnessage 
·N ::::; \v~J l not generate SQF; n:~t-s~•<;.ge 
r..1a) rnay generntc Sql~~ n1estwg;e 

================= 

>2 
y 
y 

lO.::uA ,Jabber Fm:wtional Requirements. The MALT shall contain the capability as defined in 
Fig 10--3 w intenupt a transrnission from a DO circuit that exceeds a time duration dett-:rmined !he 
iYLI\lJ. This time duration shall not be less than 20 ms nor xnore than 150 ms. If the frame being trans mil· 
ted continU('$ .longer than the specifbd time duration, the MAU shall inhibit tran.mnission and assume its 
not-tr-ansmitting stah; on the coaxial cable. 

Whcm the Transmit Function has been positively disabled. t.he _l\1_;\U shall then activate the Collision 
Presence Function without introducing an extra.ru:ous signal on t.h<; trunk coa:-oa.l medium. A IviAlJ may 
:reset the Jabber and Co11ision Pro:ost-3nce Functions on power reset nnce the error condiiion has been 
clean:d. AJternat;"ly, a MAU may reset these functions aut.omaticaliy after a p;:oriud uf0.5 s J:50'i,_ 
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* ~' &~,.)h:Wl' 
* ~. fM#h,Jb~Jm· 

:#.i St.W· 
d,;<t;k Ah'11f 

W<Lfl,J ft'FE kn l'iiAG M>w~MMN'<\. 
~(yd;?. t.H·.::~~ ~·.o th (~ f.VL\ tJ 1~\"~i i th ::}: 
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..... ~~~·· ............................................................. ·······································································-~--------

Sigmd 

TSGYJ~?(; dHG"Z~;j .: 1F(J;j 
:\NSU!SZE ~>.:.' WL3, lA):) ~>ht.>r. 

............................. ·~····---~···-·····~··"""" 
·······················································································································~·····································~·---~ 

CDJ> CDO 

no I.fH.. 
--······················································----··-~-·-~---········~····" ···················································································································-·································································· 

HL3.22 1\'l.At.T to .G't'E 1.\l~:sooges, 'Ih.; f<liwrdng: m.:ms-<.qer.: <.'rm be &;nt by the l\L\U Fbydeal La.JYY 
E;r;t·[t\~"' b HH-! f.YIE F'hy8in~! L.ay-~A~ .EnbL(i~< 

································································································································································----------·········································-~ ................................... . 

J\-hlEsage 
·~·-·-~······---

I.H ern, CI)D"' 

. . . ~ ~ 

rrt;Na . .Jrn . .::-; m. JIJL 

JDL 

cr CS!J 
·······························································~-~~-.. ~ .... --~··---~ 

HUl2.23. inpui li'k'"&llilfte, Tb! MAU 3(!%Uis H.Il :inpd El<1~»<'.f.;t! to th..~ UTE Fhydt:<J Laym· wr~Nl th<~ 
MAU kH il td llt dat<:l b.:; 1-lt:md tn Lw DT.K The phpic:-ll H.'PJizat1nn af' Hte ~qmt Dk\>\flagc )V; « cno ')l' C:Dl 
>\~mt by thJ MAU \;<"1 the DTL nn th0l.h>t h (+Ku~t .. Th.; MAP r:erd<>, c.no ifdw input hit: b H ?/T(> ~rr CDJ if 
th~! input hit iE a (m<·). l<L:! redmbg ,,f"L10 Cf.H ,,.r CIA.\ (<ignul:>, t)kt8 pLw within the MAU. 

HL~L~UL2 in;mt;jdle M~lt!§:,.~,. Ttw MAU ;;:<m(hl an hput ... Lib me;;m:·cge b th"- l.H':E P:hyskd. L_;>yPr 
';,>.Jwrr th<~ AL\f! doc(; not kF'"<~ datH V:,; sond i:(' thG DTE. The ph . .:;'s.kd ruJ~'l:e.t:i'm d th<, irqw.t...idf.~~ HWc<H-t.@e 

~;;:the [DL s(.qmd. Ecmt by th•: MAU w 1ho DTE urr tb .. Dr..ta .1n d.n~d.t. 

HUL25t3 mau ... a;:m:tilnbte Me~.w:. Tb' .MAU ~wnd~l th! nu-;n. __ .wm"ilnbfe rwofl>\af_ti! t0 th<.;; T.HT~ Phy;;:
kal "Ltyo: when. t..ht' MAU it:« uv0bb"k· fer 0\itpnt:. Tho rrwn.avGi!<J;!e m~o;;::c:n.g:e it> <+vrajfl (i-t!d hy n. 1\'L\\} 
du.t: it> alw[qs pn:_pr..r&l t.c m;tput <bhi. unh:£8 th(i 8QE mN<t:«\\i.\0 8lw~lld !}(';~At in~Jt;u<:L SudJ :,. J\.f.AU hw~ 
rwt requinf. mau. .. .rvqud b pnopa.r<:; Hm>lf fm· dat-A. <mt:pat. 'T.1H~ phy:·dUtl .rm.'lnltbn ('f tb! ~rw.v .. .a::udubh 
m QfMtW~ ·i.s Ul IUL slgn al fl•~nt. hy lb.<! 1\1.1\.U tu t:l:F DTE ~m tbe C'cm t:n>l tn !:l r,;~d . 

:HL't2.2A O?igt~.&.l .. _qu~:di('r .. .ern;r U:¥.{F) !.Vhtfl:eage, Th(l SQ.E me~+NN AmH be Lmpkn:u;1.t(A in the 
filllnwing· fadli nw 

(]} Th<' St.;J.E messq_p: >1hdl. a;d: lk ""'"'t. hy g,(, MAU if'"' ~~r ~wJy rm•! fdAU ;~, t.nm:c:mitbn.g Gn f}H.; knnk 
t.G4:\.iul mu:J.iu:m, 

l2) lf mon~ tb1.11 twfl rvnote )\11\lh wx tran2mit:t~ng nn the t:n.mk z::c~r1xi.al mnhum, hot the M.A\J ~·•n
!l('·dHl to the L~ct.J I.}TE is nnt trr.wt-1mit.tirt{. t:ben th; h;:o:tl MAU sh~dl (;enJ tlw SQe mP~Jnage b 
wwcy i.rwtann.' wb:n more Uum o~w .M.Atr .iB t.am.M"lit.ting un t.h! umw:h11mdL;m, DK \tAU dmH 
.m.de.e: th"' hkt (ktermi.nntinnp.x;flibk•, It i.H r!.{':."eptnhLo for thH ht\11 tn bd t.n ~'(,r;d the SQE me:<r~«g<:• 
w.r-,..,n It h '"'~1hk t•• tondt.hivdy determine that m1H\~ thatt Dm' >TAU i~ (...rgumitting. 

U} VJh0u Hw kz:d MAU is i:U.i.H>'illh:1 cting on ·Jw t:ru.n.h eoa:6l.!. med.ium. d1 ortur:rP:><~t!8 nf •mt; or ln<H\~ 
addii"innHl ·MAU 3 tnm3mi~ting 3hdl CFUM! th(; 3\-iE tv b<' s>mi: by the kx:<J MAO hl ln" f.iTE. 

(4) Wbt>n the .MA u has .:oomyldlld Pf.i<:h c;u tput fmme] l d~r.;.ll wor.k;r.m <ltt. S{{D t.mt 8Up.l0IlC~'· Not(~ that 
NLA.tb <Hi&;,tisted with repod..<.:T& &h.nE nnt g-<:'nm-.;:lt.._, J:iw SQE k>d: &·x;y<.:IlCP. 

U\) \\'hen the .Nl./\lJ h~-l~~ h:tlliNteJ the ~rr~HHHl~.it. f.1:rrtt1.i(rn ... ·lt ~haH Gend th: S(~f~ n~e~3Hg~-=:- "Ln ~::.c(:x:;rd!tnce 
w-ith the J"~lhl:H!: Functinn rcqu~retm.'ntr.; <rf :UUU.A mlii Fig l.OJ. 

ThG 8(} L :m~'tE>~lg}) .shan 1-u:, nr~.tft;rtod. less iJ~l rl [} bit <-db t.tJh:x tbe oeumxmct~ d b.c mu lt~ph::<x:·m ~rmiiiiui<:m 
en;1diwnn ill pn~r.:r.mt. at fhH M~:d~um Ll-er;0rd,;mt ld.t;r:F-u:oc {f,1DH und :c:hal"l JW 1ungu th>: :·l.~-"e:.rhci within 
2\f hit ee"lb Qft.e:.r the hdi[;:;tion o.f mu.L.tg1.:. t:rr.m>1mifl§im~t-1 <~Lt.."<ili\ to h: p:reeent at. the MDI It. (,~ Ln h.:. noL•d 
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lSn!Lf:X.~· f;~~v~.;·:; ~ ~ ~0$ 

:\NSI/lEEE ~S~d Bt?.~~. 1~;g? EdjL('~~. 

tht an. ());.U)ttJ.ed ddny in. i:hc f"<::GW"'J;;d of (.hQ sqc UlC0i!'<\g\' nlf.ij' o.;;L"crl<>lv A'fxo<;i: the ~l-Ccto~'"' metlwd 
p.:::n:~\~r [[Uk n<'\~. 

Th<' p}.;y;;kd n:~aH:mLm1. of Un! SQC mr;i!'&q;\' iOl th; CSG liipnl t¥:>-s-:t hy tb• MAU tr. thQ DTE phyRikd i.n;t·· 
Hrt< nn the Cmd::rd In 6reJ.i.L 

"HULJ .&tAlT Gki.h' i.Ha.s><rnmg:, Th; r-:ti.ltr; di.Hg:ram~, ht,G :HJ.:J and 1.0-J, dtpk:t th~ full Old,~; cd'k;w0d 
MAU Jhte fumtiont< rehLw h! th{• e,•n.tml ch.r .. i.bt d'tb.;; fJTK-MAU ldi>J'fae<'. tbr MAO~ w;HH<ut. um.ditb)fl· .. 
ing hYtui.rcmenb. t.k><H·\)"&.~l u1ed in Uw&"' d:HL~ di2vn;.nw cit(; ~~:qhri.nd bdvw·: 

t~n.shte ... .cl.r.h"(~t", .Aetivnh'is the pd:b ;:'mplo_nd during rwrm..;";t rJ)t•m.thn t0 UHI"!G t.h\ :.M.J\U tl'mHm~i.tVn b 
impre33 Jd.a onk• dw tnmk >:qm!Hl m0dh:;m, 

dhudlb ... ddvct'- De<1d~~0tf:s tb::: p~lth ernpbyfd dnrlng rw.,.-:rr:Hl nperation tn c:o.m;e th~ M.AU tr:&.n&miH,er h 
impn~"t:l dat0. ttnl:v th~ t.run.k <:--r:-ttlxi~d med-ium, 

Kw .... i:dbod~m ... Sh7titk:s t.J-w.t WP ~;omLhvi~ nf multipkl k.;n.:.~mitbr® dmu.l.b.ri.«msly w:;hw on dw tn:mk 
o.:;wt:id mtd.ium J.v·ci!' not m;LsL 

1~dlhimL SignHltG th::.t. the <~mdibm d mu.hpk t"tarsmitV.>r.® si.m\.\ltmAK1U3lv i1d.·~·vH ~m the h'J.nk <~ua;;.ittL 
ffitiditttD d~)~~S:. ~--~dN-t. 

:WAl.&t/V.T-W:d.".:naxLd Cabb l:d.B:rfm~H. 'U~P fdbwin.g Jubmr.:tium: &~ttrilx; the ·~nkrf~I.N• hd;.wmm the 
MAU and Jw o:JH:/;< <:-Hbk, :tkwitiYB nm'Emt is dd)ned ao; t:urrvnt int.tt tb~ MALi t<n,<t nfthe t:<.mter vo:r.:Juv 
tt!r oft-he !~rtb1e J. 

:lft4.L! iKq:m.t.: I:w.ped!-uwe, Th.~ mhud Ulp?lc.k;m.;::.: pr<±<.'n~:.:d b th~~ w:> .. xid e:·chle hy th~~ "MAl..J cit·· 
n.:d.ry uwt in.dmhng Uu" r-r~~mm ilf' attr.o.chma'iL tn &,<.' o:mlt:!a! w-.J:>k'l is rt'trJmtnvH:itJ tn he nnt grfmtHr tbm 
G p.F, The nngnJ\.dc d &,<.' rdlu:thm from a MAU phm the ;:abb wn:r:ed:kn. ~Jktltkd i.n H\G-.3 t;hr;ll ~\Gt lx> 
mon; t:bm tha.t pt0.d11.<±ry by an 6 pf' t;tp.,'."\J'i.tann": wbea tnNbllrt>.d by b;th <:t 2f\ i0 ri&e tlrm; t:md. m1 LS fall 
time W<n>t .. :fi!LO"L The f\)§tdHHO(·) prt:iiH~L:.d h HK coa;;hl. <:-nhk o:;:hal"l br; g'NrtV;T thml xnn hn. 

Thew wndibmw sJmU be r.mA: i.n bnth dw rwwcr dY 'md power·<:n, m"!t·tt"<tnsmi.tting ''t<d<~3. 

1.QA..L21hrm: CurT%."'"EL T.h".' MAF mud: dww ffrvm 1h~ ;;:;,hb} hdw0lm +Z FA and •• :t .... t\ ~w-\ i.n t"he puwer· 
dl'a.n.d th.~ pvwe.r·v:r.:, rwt·1:rnn;:·m·;lttin.g Ao.tu. 

1.ff.:i.L3 t.:>m:da1 CHhhl Sigmthng Levcw, 'Ew dgnd vn th.~ w.a:dd <:-abk d.1h! W u sbuh MAU r-1t< 
:m<::~l§\lrt·M ;,t the MAC's tnn~wittu Httput. is d).rrqn!'"k.>d 0.f t.m ac <:-n:mponerrt.. and HD 0fl~d <0mp0<Hmt. 
C;q:>rtr-:Gr;d in i:c)rll!.ti d' 1:W''K·mt 1mmed1~Jte1y cl(\h::cnt to HK M.AU G\mnu..:bn (i1 .. mt prior t:o splittiq( th0 ¢t.u'
n,nt fbw in. i':f><:h din)ttlml'i.. Uw Elgmil i:ms rm dTr.wt >:nmw~nr..mt (~lWt'.ll.go! iJ. cu.:r.n..-mt i,ndudi.ng th~~ df<As d 
H:mhg kstc:rt\on) of f.mm ··• Ti' rnA mi.n 1/j -·AS mA mA.lt nrd rm c·lC ,::..m:r<fNH<mt fmm J:. 21i mA. up b the dfsd: 
>'B.iU(·), 

Th!. Gur:n:mi 46v<~ Emit dwJllx; nwt: ewm ia tbe pn:!.OlU1s:: vf 'me <Aher MA\-' trr.;.w:ITn i.U£t, The MAU i!'haE 
bt tapd?Ll ,~f gmmrati.ng- d h>~\.),t, 2.2 V <}f av~nl~_((o cit kvd vn t:he c<•4xiz\l z::d:-.k i:n tbe (}"'-'.1-S~!n<:e (d twu <;r 

172 
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fSGJIBL ~~&_;:<: : .1.00~~ 
;-~01-:Jt"JEEr~~ sr~i iH}~~-3: :~ ~r;;~ l.~ht~~-::~~ 

nwr<;; ~/:h.;,r !>,-lAGs tnwzmitL.ng o:·ul<::orn'nfly. Th.~ MAU dw.ll. i.n w:Llitii!n> i>inl. <w :mnn; t:hm ±: 'ifi{) >~A 

w0,£:n tlw v~iltnge <:m the tetAer b)t.l<:\uc~.or !lffhe ed:Ae iitqn h ·· JO \./ wht-.:n Lh: MAlT t.~ trk.Uf.f":'.W:in.g. 

The ,~et~"'t! Ulrt.<t.-.nt tnNl>ntred ot <l gbNm poh.t. u-; t.b0 utbk fJ. <l hnd:hH1 uftlw tn.uwm0ted cm:.n:d: anJ 
flw nibk h~f>5 to t.h .. ~ w~~nt of 1\'\i';~i,:m:r>:JmmL N qp_Hyp s:-urn:d; k ([(<lmd aN eu.rn-st mtt nf u~,, tfmh>r c~mdUC·· 
br nfUK' cahlB Gntn UN~ MAU\ The 10 ····· S{)% ri3u'hll Linwr; ~h!'JliK 'ih ± b W\ d 1h 1\Ih/Q. Ths ric") md bll 
tjm(;G m;uot. matc:h within 2 nfl:. Fig~t'-<' 10.-4, ii.h»WB typks.l W'<lY(;Lr.me; _p:mc;~>.nt ~m t.he co.bb. l-bttn(fr<i.t~ c<:>~> 
bnt Jp:m(;:t,li;-;d from. t.h(; ::.0 M.llt. fn:n.dd.rrwutr.t.! p.erio&~c h:-.yu.t. dw.il n1(1d t.b: bllowit\@ rHpinmh'J:JfJ: 

Seo::md c~nd 'I11ird. .HMnonk~; At kdE.'-lt 20 dE L<<m- ftmJ.qmf-x,td 
FMLdh A.rd FiDh LLtrmenic.r;: /U: bad: 3G dn bbw fmda.0.>.utHl 

Si:<t.b af'd Stn'nfh lhwm<mies: ;\t.1ea:st 4<J dE bdow fundMYwnb1 
An l'.Dgher .1J;:o:-:rr.wdec;: At leh'-J. 50 d.H bdow fb n.d.r.m;e0.tal 

F':ig 10..4 
flr'iver Cmren.t Sfgn.!d. [A~vd8 

ThP dwve Gpedtk:ati(«-B- ~~uneerdne h<.1rrnmrits emuld: h., G;rU;-dkd by;:; :;:qmwc w,~u<·) wiUt ;l ~:}n;;:k'{sde 
Mter, nor ttln Jk(;j be f'ctti.,:illt:d by an <>FL}mt wnvd'or.m guwrv.hr ''mjhying hw.;:;r n~mp" wLhmt midi .. 
tinnd wKve0b:o.piq;. Ti~K :;:igmtb, <b p.:merdd i>:;m tb.) <..one<::<.:kr within PIS, ,_,kJ) app<..oo.r Gf~ the c<Jr;.s:::.d 
~':.:-~hie. \VH.h{cUt ~-Dlj ~f:V<:.~stnrt·> C~(:~t~ }\g :U)0). 

u 

NCff1> Ul VdW<ofo~ gl~<> ~m <H'>~~bd, fa,· 11 •. !iqh i....w.!W:',VU· • .r. 
{8 'f(~~ ~1'":1w. ln $;) l~~ f'Amm.d ~*' .1.(lJ£.i<J rul<.>, 
}\1 Vdtaw~~ ~~ m~.otiM.n>d t<r. 0m.ir'..aud 1ltl~~Xiil1 ..:d.<k ~Ji"'r~~~;: 0 tr<<'f..c:<hU<>!( MA tr 
[-l<l h"oi<<e<::'b.~W:< oo.:lbg. 

Pig :H-5 
Gru.1.x:hd Tr-unk t~nbk Sigwfr.l. w~rV<)fm-m. 
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l SC¥lf::C B~Q:;2 .. ;~ :· 19H~~ 
ANSf./ffa.,;;E ?)j1: St~~3~. 181~3 Ezht·~.z~·n 

1.(L<LL4 '.!'rat:<Mff:dt Output Le\N!b;; Sym.miH'!iey. SigmJe :n:c•>ived fwm the. no dr·c~i.it nn:ul h~ t:HVU· 
miH.t>d ontn tht~ ,-:m~xiali?bh! with t:!w dmm<:::'brid:ics ~>r~><ifk>d in h>t. L:l, Sim:t~ the um:dd ntbk; pn>e~lf)dti 
in twv di:retbortR frvm the MAU, t.bii' cuw.ent into th< 1\LA.U :L3 n.omina.IIy t'wic:e tlN ot.rrvn t rue~:wuTed mt d:ul 
~u:J3.! COYl¢, 

The on(pnt signal \Jf o. MA U mt"4i ·rug t.hiE ;;;pe6hea 1hn shall ioxhibit GdgE ji h(fc of no mort\ th9.W 2 .S n t> into 
a 25 n i: 1':1 .. <"BfL<>ti:lr S';!JbdJtuted tF Lhe «mm:djm< b the {XHXiid coJ<e wbm t:b<~ DO tf:reult bt.(J lh~~ MAU 
k d.rlven with piteudo·rtmdmn Mantbnr!:er bJCOd;:;d binary dottJ. front tt- do:k.:::. g6nerator t:hHt exhibit& no 
mrrre tLm fJt:i nE of ~dgH jll:hw on hHlf bit ~db nf exQct)y :U2 f.\1\ wbwe <mtput me-:<s the ;•.n;wdflu~dfmt ot 
74,1, 1 tht~H;gb 7.L1.5. TlH alx<ve >i)3t<d\ed umtpn'i.~nt shall :nntirth•wLlt:e rrm:retha.n 2 nB of e·dge:j\t.ter lnhJ 
tlw systc:~. 

Th<:" M.AU flh&H nnt: transmit a u,;gativt" gdng edge dht W5\'!at+on of tht~ CD Nttput dnts §t:rP<ml m bdm:e 
tJw fl:rst vnbd edgT of the r<Fxt fnnne, 

Ht4,:L£. (hUi,'!dmJ .Dwted 'fhf'5BhohLo;•, For noc%.~i,,c mod\~ toUis~(H ddedimt the M:AU dealt hsivH iL"> 
cn!!i&ifm. dd<H::ti<m tJm>:&'hdd td ln the: rang{!; -·1.404 mV and .... Jbf.U. mV. These hmib; bk.t~· <H:Munt nf u[l to 
&% cd]J_.:;iva dneli: DLVx btpu.lBc. te&.ptt.H:>e .. If a &.psdtk filter irrqAm1lU'lt~J:km fli:m a higher v;:\Tus oU.mpuhu,) 
r•~sr:wnf.lN, the Jowtrr (hn:Hlw!.d Hmit of ... J4.04 m V i~> ·r:Npi:red. b be r~xph1ced hy tano mV x U .. ;, br;:m.1.st< 
n:oqu:msd .. 

Eeudvt> mvle rdLdon deto;Lbn indieah1s thot g H(<J',t:rar;cmtiH:lng MAU kws thto mJ3ahiEty t\J dd<~et u;Hk 
oii1m:1E when tw G nr rnors l\''U\ Us; anos tr·aw:ud tting ~1iu:m kEn.nt tlSly. 

01/i,{h; in<lndei wh:h rq.wr>tt>r ,1ds are n«qnhd b imp!PnHmt T1:0f:ive mtdt ~dtishm deh.•etimL 

\'VJ:a~n. r<~rdv~,. m(u:{e <"tt1hHion ddPf'L{>ll b 1wt impkmcnkm, UA< mxru limit of , .. lfifil mV may he re1EH!d 
t.c .... 1}82 :::n\l. 

HLi.:JI,.l EJeetdeat l~#Jh>tk~tL '.H>(l MAU must J3HWld(o ]so.hbm between tb:~ DTE Fh.ysi<~al Layet dt, 
cHits nnd the tnaxhl trtmk Glbh The hohJ:io:n hnpPdnnce mo;:hHnd tx:twv·n nny nmd w::Lxr h tJv:. D'r'E 
.Phyr.<iftd L:wer ';:ir<~uhry and eULer tJH) t<~nteT wndu;;Lw OT clti.d.d oftbn <:mnid. table shall be· gr;.~d;,:r tlmn 
2c:x; HJ at ru Hz, 6{) H:z, In uddHi•m, th•} i;;:;d.ntiGn iHpedan.(( btetwe.•n the, flf1'E g1'0Utd Hml tbe (~)i:t:t.tAt 
u1.Ne shitld aktll be Lms tL:m h Q betwH~n 3 MHz o.rtd :30 .1\Hh. Tb~ bdathn m.HtDH prnvldcd :t.hidl wid> 
G!:;md 500 V ac, :rnH> hrr unH mint+·~-

tG.4.25~ Power Gt~tt£Kmpdm:L The ru nB.nt dro.wn by the MALJ dm.U net e:x0wd 0 5 A lf rnwvr;:,~d by 
. tft<o AUI snu:u>.~, TlH; M/\.J! ilh11H he eepahLo nf ,::;Fn·at:i:ng trom all penni~d.rbk vnh.age snmTf~& rm ;;mppl kd hy 
the DTE thmngh th;;:~ :resishmet! nf aH p~nnissihkAU1 c<l.bies,. Th(~ i\lAU sru!l n.0t di>wu.pt the t::nmk toaxiHl 
rned.i.urn ~·hnul± fh.~' DTE }W'>Wrr wm:n.~t) blE h<:·km be minhrnmt <>tKrationd lovd tlndet l'\bwmo.<:~l MAU 
bo.d eo:ndibunA. 

T~ MA.U shdl tw, ltb.:J,;;d ~lr.t0rndly tu kk,:nht}' the ma:dx:num '•<duD (}[ cutTelt nquJrsd by dw <kvi((!, 
Ttlie TlX{UiE'HH'nt only appLe:? h MAU<i tbnt a:r.e exk·rnni L1 [)TGs .. 

fOASL3 .ftdh:dJHty. The MAIT ithall be d.Mign.o:l t~> p:rov>L~ an 01't"HF c( at icaA: H>> ttnn hmm~ d' 0<rn~ 
hnvo·0;;; ;>pHrttltm w:fthunt c!w.,.;i:ng <:xmmm.nkaUon Ldkn' atmmg dh<T s:tatiGn« attH.dM!d tu tht; ·hchi nd· 
wm<h: mt:diu:n., C\mr;:hment fbbre3 within Uv; tv1AC ~~lcetronie;l' r;hwld tnlt i.rnp-t'thl tbe emmrmr,katkm 
among dh!~:r MAth vn trw o:;a.x:bi uibl'"· Comwct0toii and othiir paM1i>"~~ o:mlpt>'ifr.nt'l t;(~mpr.bing tho rneMl:s 
vf WMttd:iug t:he MAXI to the C(filxid eHHe dmli he d~;Bigne0 b> minLnhk the pwbabiJd:;;r iii' h;ktl Otct:work 
f>iht'E. 

E s.hnald bt; nuted U'i<1t ;~ Lotdt !~nnilhhn thkt C>:Ul/lt)8 fl. MAlJ Vi draw h 61W~'% .:lf), mJ\. hom th~; r.oaxhi 
cabh> HH\Y u1uso 0ornm\mk:Htbn fi1Hmy among other stations, 
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HL4.a JVI.AlJ-IYl'E Electrical Characteristics, If the AUl 1s CXJ:H1Se(L the elcdrkd charaderbhcs for 
the driver and rect:iver cmnponents comwcted betww:on the I)TE Physical Lty<:>r circuitry and the \Li\U 
shall be identical with those as in Su:i:inn 7 nf ihis standard. 

10.5 Cha:raeteristks of Coaxial Cable Systm:n. The trunk z:able is of cnnstallt irnpndnnce, coaxinl ron
strudinn. Ic i;; terminated at each nfthe two emb by a tzTminator (see 10.6.3), and provides the transrnis· 
s:ion path br umnection of .\lA.U devices. Cnaxial eabb connectors are u~.ed tn makP the umnedinn fr·om 
t:he cable to the tenninators and between cabte sLctions. The c&hle has varinus ekdricnl and. me-chanical 
requirenwnts that sball be met h ensure proper operation. 

10.5.1 Coaxial Cable Etectdcal ParameterliL Thu paramehcrs sp>:<'if1cd .in 10.5.1 are nwt by cable 
t:nwe RG 58 i\/U or RG 58 ClE 

10.5.Ll Charm::.tedst.ic Imped:..u1ce, Tb:~ average clw.rw::teristie cable impedance shall be 50± 2 (L 
Periodic variatif\ns in impedance along a single piece ol cable may be up tn ±3 n s.musnid.al, centered 
nround. the average vah11c, with a p<:ri.od ofless than 2 n:L 

10.5.L2 Atternmtion. The attenuation of a 185 rn tdOO fU cabk scp11vnt slF1ll not. excePd 85 dB mea· 
sured ai' 10 1\H-lz, <>r H 0 dB measured at c:; \1Hz 

l.O.fLL8 Velocity of Propagation. The rnini1nurn required velocity ofpxopag-adon i:s G.6S c 

10.5.1A. Edge .Jitter; Entire Seg-ment without DTEs Attached, A conxinl cable segment llH:~d1ng 
this sp(~cification sht~!I exhibit jitter of no more· than RO ns in either dinxtion at the receiving end 
when 185 m (t}OO ft) of tho c;:1bko is t.t-mninatcd at both ends with tonrtinators rnceUng the impcdarwe 
requirmncni.s of 10.6.2.1 and is d:riven at nne end with ps(;·r.!donmdom \lan.chest<:r encoded binary da!a 
from a data generator that. Fxbibits no n3ore Hun 1J) n:~ of j1t.ter 1n Clth:r direction on ba.lf hlt cells of 
~:,xactly BT mtd whuse output meet~. the spedtleatbns of 104.1.3, PX('Cpt that the r.ise time oftlw signal 
must he 30 ns + 0, ~ 2 ns, and no offset component in the output currc•nt is required. This tf:st shaH bo con
ducted in a. noise-fret' environrnent The arvwe specified u)mporwrd: is not to introduce more than 7 ns of 
edge jitter into the system_ 

'HL5.L5 'l'ransfer h:npedanee, Th,, coaxial eab!e medium shaH providc.~ su!l1dent shiddi.ng capability 
to rninirnize irs susceptibilit./ to e.;ternal noise ;:,nd also to minirniz.:~ the generation of interi·<:orenc<:' by t.he 
medium and rclnt.ed signals. Wnik the ad::.te construction is not rnandated, it. is necessary to indicate a 
nH<<sut·e of pcrf(itmance .:;xpeet.ed from the cable comp<m8nt. i\ cable's Elv1C P\o'rformancf' Is dei:.crmiru.:-d, in 
a large extent, hy the transfer impedance value of the cable. 

The trcmsfer impedance of the cabb shall not exceed the n<lues shown in Fig l!J-l) r~s a function nf frv
quc.ncv. 

10JLL6 Cahle DC Loop Resistance. 'fht_> sum of lJh:~ ccnt..:r condudor rd:>tstance plurs the s.hield 
n;sisb:mce rnt!aHn·ed at 2{} ''C shall not o:u:-ed i>G mO/nL 

10.5,2 Coaxial Cable Physical Parameten> 

10J).2.1 Mechanical Requirements. The cable used slvnrld be suitable for ruuting m v:winm; nnvi
n;nmcn ts, including but nnt limited to. dropped ceilings, raised floors, and table troughs :c:ts Vi(• I! as 
thn:mghout open floor SfH:>Ce, The jacket shall provide insulation between tbe cabk sheath and any building 
structural nwtaL Also., the cable ;:;hall be ca_yahle of att!Ypting coaxial. cable cmmc-ctnrs, dc;:;.cribed in 10.6. 
The cable shall umfcrm tn the following requiren1Lnts. 

(1) The t:tlaxial cah.k shall cnnsi:o:.t nf a center nmductnr, dielectric, shield <>.vstem, and overall insulating 
JackeL 

(2) The coaxial cable shall be sufficiently flexible t.n <>up port a hend radius of 5 ern. 
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_.. 

F¥Xil'T Pi8Ci-.;j; 19'% 
;:.:~·dUl.r~;·l~;.J~; Sui ?Gl,3~ t9~f.~t I~J1t}:;:;;:,~ 

\# 

HVWUtr illf 

F{g J{leo0 
.1\ia:m:b:nu.m Cmudul C&hh~ Tntaa:k.cr f.mp0di:H1V! 

HtGJtLZ C~mtz\Y Crw~dncta~"\ Tht e.fnt.N· u~rvL1e':m i"halll:w t;i:tand<-;d., timkd topp-er. vir-ith Ml ~wcr" 
<tli diHxt:t.dEt 0f U &.j tnm ;:t:" 0.05 nm1. 

:i.0.5.2:,LJ T":Hel(1~<;rhl .Mak~riaL Th< d:kkdrk may b~ nf !:my l:ype,. p:nwi.d.d that thv '<Amdidm1.o; t/"· 
l.O.fU .2 and Hl.5. LS art". r.c::,;:ot; however, f!. &ahd til<ohwt:r.k. iE preL1r"ti.d. 

:i.O.Y:L:t.L4 Shleh::Hng S;p~tem. Tht\ i"h.\ddi.ng ;;y;;tcnt rn;ly «r:n.tdn hoth hraid ?HHI fvil d<nncnh <mffi" 
eiPnt hi mod: th:l tra.ndb: imp-ad.Hw::ro of hl.iiL5 M-nd th0 .GfS:(~ &fwc:itkaHmu; uf 1.0Y.2. 

T'l.·w itl.<df ih;mdor uf th0 (:ih.<...+Eqr .1.}\'\1.hrn skd l_.,,,~ 23-f) nun.:±: n. JE nmt .. 

T1w .•ihi.Hklins ~;yebnn shuE be ;:;tN.'lbr tkm H:Th unuoinl1{~'· 'fhe >.H0 of thtrvwl o;;ppn· braid Is nN>Gln·· 

mended L> '1"'0::'t Uw vmtact 1'-t_.c,.o;i:»L\n(J) <'l!hl Nhidding rvr).i.rNm·mts. 

(T.i .Any one (/:;;cv0rai jox·k.et n.ta.te:fiah; ;;ha.H ha us-?d pt"0Vidcd th" -~?0f0Jkndons d FU:d and 10.L2 an' 
nw:L 

(2./ ".EiHwr d' tw<;> j;u;t~~t dirw:;;Mivno>l WA.y bf:o' used hr tlv: twe hxw-tcl ~,;b~W:H of m.nb.rrial.s nrovidcd tiH 
FpB6fF.:;d.kn nf Hl.E.2~1.1 em". rm~L .. . 

t.a} Pnly",cinyl <..'hlndrk (fnr r•.x;n:n.pk, f'\/CJ Cf N~ \Ji.\•ihd: hxving ;mUDd' 1-.9 mm ); f}.~'S mm. 
(b} Fium·opdy·mer· ffn:r extxn;;At'; FEE, ECT .. FE) rrr tx;.uiv~k'"nt kwiq; <in OD of 4.2 mm ± G 7 mm 

Th+ e::thk· !1ha1l r1v..x;t app!.ras.hk; fl.ammaUEty and mtt<tk-; aihorin tn rrwet dw krA1 tm.d m.l.b.onn.t cede;; for 
th+ iostaihxl £m/rmun.ed (H"-<' h) J.Jl. 

IHb'imm.t tyy:;"' Gf znUo <!0<:::tlcN> W:rr. exn:mpkc, J!ti(yvil1Yl chloride and flu.nr<:;p{/_ymer dirlw:trid :r.nay he 
inte.rttnnk'chd, whik :med:.hg th.~c" :,;;v;thning r0qui:nmwnb ofHt7.2.L 

:ne 
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.,......... .. 

". <-,>':>k<$r.~~--~-::.~ <""'-·! •l'>n •< ,,-._,.,_,., ,_, > 
,; ~.l'<>y'"-/~--5.:...:...:.,."":,. ~.)\..U o•;-;:;. . .:_.~. _;_ {;:'>.> .'._~''•.~.\S;~~/:~ 

lO,fi-2.2 .Jacket- Marking, .lt is .recn:nmwnded that thu cahh: jac-ket be madwd with manufadurer and 
type at a :nominal fn:q1wncy of nt kr;st once per meter nl\mg the cnble 

10.5,::; T<)tal Segment DC .Loop Hesistancc. Th.L sum nf the center conductor, connectors, and shield 
re;::istanu;- ;;;hall not exn:ed. 10 n total per segment. Each i.n·l:in>:> ;::onrwet.or pair or bii\U shaH contribute no 
lHOrt:e than 10 JUfl. 

i\s a trunk coaxial caJ.de segment consists of s<:vctal cnhke section:::, all cnnncctorB and internal resistance 
of the shield nnd center conductor shall be induded in Uw loup li'i:'btanuf mea.:mnmH-'nt. 

10.6 Coaxial T:n.tnk Cable Connectors. The trunk u;,axul nHHlium requires termination ;uhl if' pnrti· 
Lioned. i1;to Bt'dions, Devh:~~;,; Lu he :.1-ttadwd. b th1; medium rr:quin! <l m(oan;,; of (\Hmed;ion to the mcdinm. 
This means ii" p1·ovided by a BNC ''T" adapter, ns sb)vvn in Fig 10-7. 

S!NGl.E MOULDING 
SNAP CLOSE 800Y 

i'~ 

n.\'!NCi COVER TO '1\lSULATE 
MALE T' CONNECTOR WHEN 
W!THDRAViN FROM DTE 

!N5ULA TiNG CO\iER 

crutoria1 onl_y and not part oft.he stan.d.ard.l 

Fig 10·7 
Examples of Insulated Connedor Cover 

'flw, BNC connectors shaH be of the 50 Q corwtun.t irnpNhn:tce t_ype, High·quality versions of tlwse eon nee· 
turs (per IEC 1()9-8 [41} H.!'e reeomnwndu:! in order to meet de loop resist,~nce and nJ!iability eonsiderationH. 
AH nf t.!w coaxial emmectors shall thllow the n.quirements as defined in 10.6.3. 
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l&YlEC 8UJ:(.;-; : 1.90{< 
ANdJLEVL Skl i%L2, DiU E:dL:kn 

HtfL1 .h:t·.i.Amo· Co·a.:da.l Edem.@~u:n Cort.nM;;i;trt~ AE cumdal utbkm shuH b(,.1 brminated. with BNC plug 
ct.mnR:dVru. A. wv;;:nns shdl he px-;wl(kd V} 6t\}lHt'fo that Hw ccn.n£rbn.r dtd.l (which ohmediii t<:; th~ c\\He 
sh.eath) doe~ 110t .trk>.k.e contH1..-'t wit}, rmy hu.Hding metrA \At gnmnd pd:.enU.ul} or othfx ~mlnterHh!d ot.mdw.;~ 
br, 

An irmub.Ung- de-ev(·~ 11:r hoot; shpfNd oY~r the conneftm· at itwtaHot.hm titn<i b §Uih>.hl<E. 
frdh:l.e t0<~xia1 o:..hmtiilms sbdl be mxlik wifh BNC roc:~r.ptw.:kA'.tHroef?pt&de unt.n~~ctm:ujuined together bl 

fin:'m rm.e "bat:rd, ,. An ituw.b.ting sh\<Wlft! o:r hnot dm.H a1.w be pnwided with <Oach. batrd }]£'1-fmnhly_ 

l(U1SU Ci:lnxid eahlo tevrnino.b:.i:r'0 ztn twed w pyo-;-·rd.t.~ g krmhw.tkm imptd&rh:e br Hle cabh' equal in 
vdu.o V! iki che:raoi:.eri.st:k~ ·lmpedi.ttt~.;~;, thetdsy rninimi:dn.g tdllJtth.m f1'0m the nttds of trl<:~ rables. 'fbr.mina· 
totB &baH t:w pw:::kaged. with.in a rrwho o-t• hm,sl,:> wn.m:ci~.1r. The terminatim< in:qJedm:(~ sb.ll bt1 50()..-!:. 1% 
rn~msured f:ron.1 G'"'-20 MH.:i, with. tlH-~ ma.g:n.ltw:ie n:ftlw phasH angb of the intp<od~mee not h.i e:rc~'ed. t/'. The 
terminn.tor power mting H:hnH he Q.f> W z;:r §T'<K~Wr. A rwoans of :insnlatiurt shaH he p:r<:V>rkled vd.th t~adt t.m't:1i~ 
nabr-

tOJ.\./1 1\iAU-fu-Cr.m.x:i.al Cable Con:u0~~.f.hrn, A HNC "T" (p.htg-, tLt·eptmJe, plug) .aJ.apbr- pTw•ricl(w u 
nHoG:W nf dh:n:::hi:n.g H .M.At.J i:{~ dw ~Cc>a:dat cahhL Tho e<:mmodiun ihaH not did~u:rb the trarbtniBsinn line 
d1 a:rm .. i:Hdtstim nf th<o n<.bb H~gni:G.u:mtly; it dwU pn;.;mnt t:l bw :~'hunt <::t.p.tdtiutcii\ a.nd. dw-refntB a n<)gllgi· 
My 0hvtt. i:Auh kn;Gk T'his i<i far:ihtt.'Wd by t}·w MAG hd.ng locf.rttd. ~Hi do%' h1 itf.i table r:onn.t1t.'t1on H<i pm.1<1.:i 

bk; t.h.e MAJJ ;wd. o:mtHK.''kH' are notmdly Nlndder-ed to be nne ~W<>f~mh!y. Lung \t,.,'Y"i.~\d,<:r.r than 4. em} 
o:mrH~dbns hdwt>H1 the UHUial c11bte mid th.e input of the MAC jnrpa:rdize this ohjecEve .. 

{)?t':r.dl I:!Yf\'t<Jm pe.rfb.rnt&ni:X t!<' dependent. largely on the MAU·kr·OO~mial table n"'nttedinn being of hw 
f.hu.r+ ce;padb mc~L 

The decig:&k of the rnnn.e.r:bnn >"hall m ;N:A: t.h e ebctrir.d n•quinmwnb umtarned {u 1 0.4. 1., 1 and t:he rehabil~ 
i.ty Qff.¥'·c.H\nd in W.4.2.:t Trw u1w f.lf HNG "1."' odo.phr& and ~·Mneetr.:m:> H~h6fie& ttwae noqufn:m>enhk 
Figun:~ w.7 dwws a M.AU·tO·UFt:t.id. {'J.l bh: att.qrhr.mmt. 

A mea rw "hHH be fH<lv(dnl tn Hi>HirP tlwt the o:rn.rwd:.or H3Ho:wbty i.that ra. HNC '"T~ pl.u% m:i'l1e O)Ht\1:\ ... iVM) 
dvol:i H9t w.ak!o crmtsct 'i'?hh. any buiidlng meteJwnrk (at gmnnd rxA;t';itLJU or Hly Gtfwr nainwnded c.mduc:
torn. An fn.su.lating ow<er &J~muid therdilTtJ b~ ilpplkd aft-er vnmw:±ion. A rnss.fhb (kHign h (kpi~u>d in. 
Fig Hl--7- Tl:u~ iil'>'!tLd:it~.g eow;:r sh.ou.ld h.avH th.tw-i du.n:u::Urrif>i:Jes~ 

CD 1t &h::mld. gn$1nl agai.net acltifhmi::al gnr:Jnd.ing of the q:m.nectur assembly. 
(2} .k ilhoald aHow HtB0 nf :attaeh{ttf'.:trt and detachment ~;fan wuMnnbhod "T"' o-mM<:\J.:ir b Hw MAU with·· 

~;;ut. na~:xmiiiit.~llln;_; the r®:.mcval nhedinn eahle ennnwctW'B (t}mt h., 8&>tfmeai:: hti2&,'TA:y ir.; mnint«.inm(\ 
fa) lt should. bf~ H str.np.l~".i nlotiidi:n:g thHt ~)tt~1c.h.~:s firn:dy to u c~n:::nHet:o:r H~!*:r::.::.bly~ 

1.0,7.1 'IW:ansmig.uhm. Sywtem MudeL (:<orta~n ph}'Elt::d limits heve bc":n phtt;~id. nn t.hH physical trans· 
mission B)'Ehnn, 11wst:o H.\VO!vt r.rwstiy B.r·mmd maximttm ca.ble kngt.1r.; (nr mmdmw.n. p;npng;d.:hm tim~w~), a5 
these can affect r.rit:.iu:tl thrw vduH@ b:r thl CSMAiCU w::nnt~ rrH·lth.m:L T'tt<:'1W maxirna, in. t:en~w M'p-rupnw.v 
tina time,.:;,. <t.Wtc dtrived from tke pbysic<d oonfigun:d.i@ U.(k!d d~U>.;ribod. l16h\ Thi~ rw:mimu1.n com'igu:ra~ 
t:ion is r1s f<:tlhr+'W 

01 A trunk cGaxi~d cable, ten:uinat.:~l i.n. it.\\ eha:n\d>:~rist;i.c imper:bnu~ at tH.ch encl, nm.ditutm; H. <r:omdd 
~t,t:tn~m.L A. i..'~HtxieJ segme.n.t mny t:imtnh a n:nudmnm of Uli'i m (GfKl ft) cf cRfaxid crdde and a m!i:d·· 
m.nm d' SO MAlT!:i, The preyp,'!go:t:i<Jn vdodty «"dw N~HEiaJ cnbh il> ;:w;:mmc.J '(;(~ be (},G.G t; mi.nimum (c 
'"'"3 X uft mhl The maxinmm end·LO··fo:rd. p-r;:~p;:tprdm;, dday f{~r 8 cna:tL<tl w~gmeat 0.; 050 as. 

(2) fh,;p(;f:l.t.i:X H.fs. urc n .. XJHlr&:l ihr &e-gnwnt htermn.aedimL Rq}eater sd& ntcupy MAU pmdtionE nn 
wa:dal t:rBf,<Hwnt§ and u;unt towurcl. tlm maxinm.m munlmr of MAUs on. a co<l:xial flegniflHL ltep~<d;t'fT 
st~ts ma;r l:w bcaw_,d anywlli>n~ .m a G)axfal •wgmenC 

CL Th.e m~:t..xinmm tra:n.smim;km. path rw:rmit.tmi b.etwe<-m any M'il"(l MAtis .b limftol hy t.h.f; numbe-r <d. 
n~pe.at(n ads that tan he n:.mn0d.ed in Mwkw (th<:d: is, kn.1.r), The maxi:wmn ntanhe:r iH" seu:ment~ eon·· 
nu ... 'LMl itt 3e:<~~a ta dm:refmN". the (Fig 10·8), wh;(;h shaU ((J.<ti(ist. of M EHW<J thr·m th:r<)(~ tapr;wd Wtt;:t.i.al 
seg:;:n.ent.\!; tb,e nmHtim:kr shaH b•E hn.k. &ei:(mertb ns d.dhmd ~H 8/U. 
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-~· 

Fig Ml·S 
i14Axhu!Jfi1; T'r&ttt.tnhwimt PM~th 

~:J(}/l% > dt(fJ.\ · 'iY5Q 
.} t~1.:: i:j! ;;·::::H:t::t:; ·+~:d. f~2=M ::~. ~.:Vit~~ ii~(d~t=:=:::::~:: 

h\/YM +::::.,,::;,n··· :::·:h··:=:~:i· :;::;:: t;:.~·: ~~::0:::::~·~:::: ~;:=> ·::::~:n;,::.;.:r:~:·= t?::::;:~;.::: \h:::: ··~:=:·~:.~i·t~= ?~:l=:i~=~ir:::~:·:::~:~:::~::~::::L: .~;:;.:r::-~= zi;:;{. wh:r.,~::: ~~:::ft.~~=~ .·:~}.::~~~1 ~)~:::~· ·j .. ::-=~,,~.::;.$.: .. ~:~:.-::.t::M· tn· d ,,,~,; :J~:::;:::: ·gf 
:;·:,:,:,:j~:::~::i::~;t::?v~: ·:;~~:::::::~::: t ::·: ·= J: .. x: 

Fi;p.!tj<) U\ 1.0, Hnd J.() ... u nh.nw' b:tuw.nd.ii.Whtn tY1ibm3 (tf vadv.m. and :d;\"''''' to illtmtratc tht; 
bnutidl!.fy qHidHh~tlH ml t(ipdngitiA ;}((ll!'dkg hi l.ht' ~-;perH.r-i:lt.hmn i.n iJ:Uh imeti.(n\. 

®%················~, 

ct1"fTUW 
, ... _,:;;,. '! 

.... ~ 

s::~n~,:~::~~. ::::AU:):: ~:~:ft;:~~f:=r 

, .. :· :f:y;:. ::.·# · ·rw~~; SM~;~:.#~)~) 

Flg Y>H 
'Thn $1:M&Wlii1iJW HyMt&tm t>tmt.ip?wthwJ 

l.H .. 'tShY c:wbh~ iihtcdoti.i@g:, lH:'k j;j:;, ; GfH} {1) f]j;\tli11UH'' lf'nfr:.h f:Httlfi:d <':'HhH'' ~H'\(Hibi'H: h':" Hlml:z 
ik:::JJH. jJ. n·4~tH:br~x· ~:d' ent~l:f· fi:::;~ci:i<tnN.. li:# thM: v:;lt i::~d~:·.dt ~~n c:MJd:~:.:;: );+~H:rHrt.e:?is=Aic :FO ~1 .PnB·.-.· 

The :'W'fi;Hn .;Ld/nn (A this td:l(oed<m. Ci>n h~i ndnhni:tN! by nh;s;;orvi.n.g H tnhd.r.n\HH KL't.U'<', 
{;wd cthk owH:b<:mr>). ln 1w-rhlr' b; lhiUnHdn nqlN~tlon>J at an Rdkpi.d:>l.i;J bvn!,. tbit 1Hi.h1mUlll I01gth 

{! .. 5 itt .. 
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~:/W::YllA:::: 

i%.hs::rn 
~{N:) 

;fk~:)j . ...:<,. te·~}::{ Y4{h~::;::;:~· 

·pr·PEAJ"ltF(" s.tJ' 
.................... ······:}· 

...... ,,I 
•.... · ', 

t~ltt :HHi) 
T"i:w Mh:dm U!KU Sytt0th C~utHgw.t•!f.thHl ft0qn.i:ring'· g N:.epe;:d:et' i'hd 

9-WM 
~0lM$Nt~ 

t&< Mi\'iM@W i: 

D ········.·.·.··cJ 
~ i 

L()·-J 

ww: 'xw:M 
~1 ~~ E ~ ~ ~ ~-~· :-:> :-:> v; ;.;· ::;· :}: '~···~ ~S.~~~f ;~ 

r:J--==f-t:;J 

""""\, j l ~'.'"".·.>······..! 
,;.,...,;/ 

)\.:.-·.:.·::;,·.:.:··Y.··}!···;: :·. 

Pig lJt.U 
lu:J. EA.mHtpht vi!!$. Ltug~} Hyhdd S.rr.i0Ml 
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l.H\'m<~ ssv:::--.:•: 1\ht; 
AN!L=1EEE ~~"?.d g:-;). B~ :Hi~S £rEi.:>:::: 

HL7.22 "MAU .Placw-sm>nL M.A\"J t~>mpnn.f'ni£ a.?o.d tlwir rdi'tlcbt«>d. e<Jt\ned;;mw te thi, cahL-, <::mt31,0 0ig, 
nd :n/k"'.)ti"m; due h their mm~nnni.w bridyicg imped.mv.."-e, Whih th& hapt.'<:hn,~..e xmst: L.;_, imple~iont;d. <>§ 
>"(:::E:cifkd in :h.L, th~~ plJ.;~rt}t•d ('f l\lA."lh dn.r.g >J~k Wl-txid c«hle nn•~t abn 0& ;;untrdkd w enr;u:w th.nt 
r.~fled:bm> th:m the R-'L\ U d{" not r£nmmlate h~ a <r,nifta:nt &bffi.(.K·>•~-

Coa.xid cabk &&ettmw m; &pmifiwt ia l(L'/21 i»kdl tn nM0. tG nrrmed !-.tAU«, Thi.:> guanmt;.x~t-l a r.:nbi
n:urn HAci.ng h0tW(...'-0H MAU;::. (~r D.0 m. 

TJ.w total rm.m ln~.t <Jf h-1AtJs 0n .a c.abk'> gq;ment o:;h<lD 1VA e~v.w.d 10. 

J(L7:.Ut 'h:un.k. Ctt~hk~ Syc@tem 1\;turthl:ng, The sLdd (\f1Vludf.lt of 0~lcb <:(~;u:l&l qJh::> ,'<(.;):{m~nt may 
ma.\w t·:kd:.:rhd ermhid with ~m e!E:d:..i?P earth rt>:Lcr<1rK(~B dON' pobt ~md sh>lL ;wt mak~ dt>:ct:rioJ cl)n.
ta;..+ wifh e~uth dt-lewhenc en G.m:h d~k·tts as. h.i.lhi:ng t-ltr-c:.du.ml mctd, duetine, pbtnhng fixhm'), or- nthG:r 
~minh,~d>x~ oond1.1cbr. imn.J.htvn>. sh.uub. ba uMx1 h Nrw1r ~my l:i.XUt:;.'d co:rm*!dx~rs n;;:;td to jcin <.:::nhk~ t-l&'d:~cns 
Hnd tPrmiK'\Wf>'> .• tv t•wm:re Hmt: tbiJ >'>"qviGJment l.i md, A .sbei'B (W hd atbeh~d at i.n~t."dbtion. hnw i.s 
dtN~pt:nblc, (Set! 1.0AL:U 

1.(L1S!A Std,i:c Din'hr~rg-e :P~tL A shtic 'ilf.3Ch.sG,'B path dmH he PH"vd&d. 'ih> dde+J of the trunk 
cnr-\x~aJ eahh> is. mqu.lmd tn G'' um.Hede·d b C>H~h fJ'IE <·><.wth (within tlw fJIE} v]J <~ 1. MU, tL?E W n~d:..'<t<Y 
thnt 'has a. q>ha.g<..' mti:ng uf nt. !u,;;:;t 7!'hl V de, 

10/1.2.5 ltMiort.lhtL.H1 Etnd.rolnmw-.nL Thk: c:;x..~dk>h)n (~; intrndcd ht tH·:twork& h't tl'Yo withh. o ~in;;J0 
buJd:tn.t;:- rmd wH:.htn 'm an~a >!HVH:l. by a &:h.g'kc .!mv.·~t<Jl'W.i.V'' p0W<!r di&trihut.Jzm >'>)"~bm, AppJ.it,ltilm& r,,qu:\.r .. 
ing :inkq.:htnt cv>Eh'd:iom+ ,.h cxt<rnw.i {<YGkhm;) mems Wlij :requl:rc spsdal um.siderd.iv:rts, lli·;p·:&Lm:; 
Rrd. n.t?m:.md.tJCtbg HtL <'l~mp0l1Rlntf Jn<-ty pNvid<J tht~ <<wa:m~ to 1-H<.tmfy· dw.s& ~sda.tbn n~quLernenk>, 

"NCf"fg: Thri:" r..:::.::~def b ::Kh:·"i~t;d ~..;::.t dt;·=.:1"=-'-f.::.~ ih~~itd r;:(i._: bf; ~~w~--~~toJ ~H Wt{nhk:~.i:'f~\Y ~H£ft-..... ~~j.: fr:.:.~..i; r~:tfl.:::-~ :&h. '1}~~"! H)P. ... \.::~E:J r»t1ttl-::.::JJ.:)u 
>-<Ph.!:':' m.r;y 'l[>(. he ''"podho # ham.(T q; "U'-'"'' ;,., '-'~;,·;}; "'" rnc:~ 8.', 

Ik§d 8Rf.dy Roquir~ue:at6, Ti:w df!f~gner. shouH f'<l.nomH rdcnmt lo<:<d rmJ. rmt.b.n£0 tfafdy NfuJE· 
tiDtJ(; b hW1,1h1 <»mpEon.e0. with. Uw apprqJ.r.iato;:~ danda.df (fur. ~XM.mph, J-'Hi .App•i:nJ.h: .A hr n-:Lrt.\mcB 
mnte:rliA\ 

10$.1J hlis:'bd.brthms:, 1f th .. ~ trunk (Xmx~FJ r.nhb h tc hP b&Lilk0 i.n chm,, ptwdmi.ty bl d&>etrk~ai poww 
ra.bl%, lk~r.. instil lhti{;·n pn-td.i.;:u w:<'l~rJ..Ln.,_q: ~o k;;a.1 nnd. natimmJ t<Hl~ r;haH k~ LAbwi'id. (<-ne AnnH& {t;r
l1.'<->im:r<:t·: maL~ria.Il, 

HU!d .~ ·g&:tt.M:ng, Where ~artkng; b mawhted hy 'lo~:a.1.ly m: ndbnat1y fW!<;C.t'~bd ;;gde~> of' prm::tln\ 
~b~ t-ihid.cl d'"iki>: trv.n.k 00~>6ai cnhkJ ;.:lnJ] ~N &ffc~d:i~'dy ~><:utk~d d, udy 1HW [Xi~d: ~.Jnng th~ \en1,k'h (/the 
n<.bh, [~ffhch?dy Hflrttvd me~mr> pe:H'l'lHMH1lly (l)tlrJ0.(bxl. w ff\.rtJ~ th-r"\·wgh uc (mrU":. umnm:bm 0f 'mff]. 
!~•ddy l0w itn.pe,:Lmce u.rd k-1v~ng .-mftl6en.t mnpaeity t0 ptH'·t~:nt UK hu.ildhg up vf '-'".:dtnget-l that :rr:wy 
T~<m.lt in u:ndu.0 h.,.vanl t(l W1Uth.'tu0 &quipmmt u.r to pers-ou;., 

t0.kUU. 21Hllt_."0ftt1h:lli.ty l&ivtAs. &:mtu~s ot. l:n'J~d(:rcnee from ilw e:nvinnrr.wnt indwh> <Jk>ctrnru.;g. 
m:0c fklds, dHd:nmLlt.k dL~(h~wg0, tn.Mient Y<~ tawm &whn-~'n Ga.rU) ;:nmH·JtCtions, d:<~-

&·N<'.t:t'l 0\fl<<.;.r(e:-l" d':bt.&d~nmG1 wEl mr.trHmw b "Nl.Vq;;~ buildup bdwei.J1 Uw c-rnnciJ.it cahki and fh~~ .::~ni:b 
con:n~d:~(m "f ~' f.H'J< 

'.l'LK: physldd d:><nmd hndwHri': i"hdl trt<"d its .specific-0hH:s when. 1*f":r11ting in. (;itb:or of th;:; fdbwing 
t:<~tt.ditions: 
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LH:U:::t,gr:: ~~~NWK·<~ 
l\f:'{HJ/LH:W~( :~~~:d 

tJ\):;;: 'l'idYAJd:td ttbt4:h:)l Uf·t>:,:·itL:e i"''!'>i':'fi.UM:.·u,i 

th:~f· r~~a:~~::t,t~:t\C:~~d. E::Jdt(: t;:Nb i:fk::::::diitlt·I:P. 

LOffiAt lh:rgldMtory ff<Nytdrt:mf\Hht. ''Cite 
And nHtionti' nt;rv~nti.~Ht& .. Bkw m!;cl't':t\G;t# 
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lSOilSZ' 8V:W{\ ; FH\\ 
A.N~Hfi E~JE SH MJ..;;t, JW:n Echti:'·'" 

ll. Benadb.wnd Medium Atta:ehme.nt Unit a.nd. I:b~otvlband. 
M.odim:rt Spt."Cmcatinr:t.s§ ':ryp:e :wnnoAI.>36 

iLLl Ovurvhw. Th:ii; s.w::titm. ddbtm Hw fU.nctkmat, ekchkal, a.nd !ll&~h>l.rtk .. ;:i1 d~Kr<:>-r1;(~ri.h>tles of the 
lhuadhaud hftdium Atht.dnn~lnt Unit (MJ\U) and the KfWtific ;:ingkl-' ;rr;d dwtl·tab1e hr0adhmui medb. Jbr 
na.:: with 1tintl .'-\rCE. net.wn:rk<L 'rl1i) h1N1dMvl f'r.t..>qtH~w.:y tr<mti·laV~• fur singh>cuhb h:roa.dlnru:1. i'iJi!Hktn@ is nhm 
deflm~d. Thf~ m.L'l.thnship oH.hh sp>0ciiic;:rdm1 to .:iH wth<:\ TEJ:t~E l...:w.o::~..LAxea Netwcy.rk ~lhmda.r.ds U.FEE 8G2) 
J@ shown in. f\g' n .. l. R<~p>><ttt>..:rtl ~l§ d0.firwd in Sedfnn 9 HH~ nnt rf'iwtanJ. fo:r 10HRGAUJ.0. 

THAN:> PORT 

Nf.Tif/Of\K 
j 

j 

DATA UNK 1 

F-~------~~---rv 

I 

I 

I 
t 

J 

I 

J 

l 

I 

/ 

iAN 
CSMA/CU 
LAYEHS 

MAC 
MF.D:A AG\.T:s~ii CON1AOL 

FiglH 

UTE 
tOptlom!, 
no fA.H} 

l?hyde&l.La.,ver P&rtitim:d:Utfl tAAll.&tkwuihtp to the rs.o (}pen Sywh.>·..»:lf> Int:erC(HHH:~cthH!i 
{OBI) Refer-ence .M(~dd 

The purp•)Btl of the MAU i& to (A'o·o.thkc n meam" of attacidJtg deviteM tu a brnadhand hnd ~h~hvvrk 
medJunL The medi!mn eornp:dse.% CATV-type cahh, bp~, -t;()tn.'i'd:<>rrt, r:1.nd ~!mplirlt.t'ff, A <::(:axbi h:roadi:mnd 
&y'!tem pern:dhJ tht: a«~lg:rmHmt (~fdHh~t'ent f:requp..:r;ey tmmL to multiple applkatk~rL¥. .. For exarupb, H bKnd 
{a theEped;nnn Cat! he uhEz.(:d by htettl an~a rwtwork11 whilfl {;t;h(~t bands an~ tm'.'Ki. by pdntA..<;-p<Jint ot m.d· 
thln1p links, ti~hwi11km, 0.r audi<~ >JignaJw. 

Tho phytrkd tap is a pastfve. <ii.re.~:tbn~>.l dovkt 8u('h that th() 1\LVX truns:m:im:;ion b directed iMWrird tbe 
be.&dend l•scation (r.»not·S:i'i din~":t;hn), (}n H dng.k-t~abk syste·m nn tn.tn&nliEr>il)fi. from the MAU lif n.t i(l tll.f

r.iet frequency fL A frequency trrmcl.atn:r (nr rEmnduiatnn hwaJed at: Hw hHHkmd ,.q:;..,cc-nverb to H ea:rrier 
f:n~quency :f2, whkh is S~:;rt.t in tb~ f(wv:atd d.in>ct:bn to the taps (r.<tcoi'!t::r hqmt:s). Gn .a dud·tnbh) «ph:m 
the tnutstnit and n~~-r:dve c~:rrier :f.t.i:.q\Hmde'i!< '"re idenhca.l (tJQt..h fl) :$nd the MAU ctmn<:~d:s ti:\ th.v m~~diu.rn 
\<·'fa two taps, one on the rc~tdv1<1 u;.bb attd the other. on tbe tra:nsmlt c.r>hlt>. Th<~ t:r~mm1d. <tml no>::t·!tV(o eahhm 
V<T\·) tonrHdod to ea,.ch nthwr Ht Hw hmd<md. loc~tti.on. F'lgu.te .H.~2 3btWH bxKl<ikmcl &.ugh> /jJd du;~l<ahle 
Olf%1:0~tkL 
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!3-0i'!EC Wi'IJ-3 ~ .:.Hn 
ANSVtr;rx; StJ GO,\ lH;i 1<'\l.lokm 

L ~- ~- -~ ... J 
H· 

r------~~~=~-UJ 
,, 
it ----·-·-------------------·-------------------·l 

' '1~ ~~ ...... .:....~_ W:U~? 

DUAL-CAiLE SVSTt\1 
-·1 

~ 
! 
! 

~-J 

~--·· 

i 

.F'ig 11.£ 
Br(Hidb.ru:~d Cable Syrrt011H 

T1w bn~~dbtrd MAlJ ~~p!)n;.kt~ ey nu'>::ptiug ~ht~ h-um the <ttt:&do0d fltb 1\:>.rmin<ttiun I>;_uipment: (.UTE) 
md t:rmHmithng d. mDdulnted :radin th'qnern? Utf'? d&Ll sig:Thni ir, H dnta kmd nn tht b:rm:nibnnd CilHxid 

QJLilQ sylt&nL All. MAth!. athK1H~d. t<0. th.t:: cabh gpt~>.m :H!t'dVf and df'mtd.uh.b tb:b H.F sigrwi awl rcwvcr 
the f.Yl'E dGtn. Tbe b:r~mcibrmd MAU emuhh~f> <~ bm;dxud hiAU '~z_;;-;;;pt -for de by b-;twN~n tn1nunist:hn and 
:rc~:-ept:inr., whkh is h;,leNttt ir1 tbf;o bro;,v_\baw:l {;<Jbk' <~::>Btem. 

A tnmm:t] itH~tg MAC bgi<:::&lly compare.s tbe bq$.:tming <.::ff tb<;: rertived d&h with. the dflt~t t:ntro1mtitte.-<L 
An.y ~li-ff~:n•J:t<A' hdw~~~m them, whLh nmy hi, dw:-; t..e e.r:rnt'Si caml<Od by «>Hiding tra.n."!mis~-['m1\ i>:r mct~pbm A 
Hn Hlthu: h:r.msmi%inn hmn <mntlwT h-1ALL nr a hit Hr<w rm th"' ch.an.n<J,.Js ·lnk~d:,:£1 vs <0! {;dLs>m, 

Wh:n a Nl1iskm i~ rungni;;wd, HH>. MAU wl:.q:0 bamud!lslim; in d~"' dah. har>J a:n.d hqfint tro.nm:r:.if>ci•m c+ 
u.n f{F ...-:oHidon ~mh:re~-nmm.t (GS> sign,.J ~n" sqm;mte CE !:Y;md aJjw.:xmt kr fh.0 dn0:;. hnv.t ThE: C.E tip1rtJ h 
&er..<>.,-cb>d by di },f.Al.Js ~:u-d. infor.m .. \1 t.h2m LlHt a edlL'!ion hns ortur.rw:L All MALh ~ign.J-ll. b their attadwd 
Mc~li~EH .<-\i;c.,as U;w.d:.tdl.;;t<~ (MA.(:~) the pre~vnce or Uw wUiz:i~m- 'trw tnm3n'l'ltting Jf,1AC'1 tkm bq;in tl-w 
rohl~i<:.n-< h2md.lin.g p:r.ue";,\1~, 

Cdhdun ~mthreem~mt b ~"~'-G:>£f;ary bfcr::o.use Hr J.ut.a. <Jigrmb hom dd'<::nmt MAlh on ttw hrvmlbm1d (4:',ble 
~y~tuu ltt4Y N t('f!)tw+.d at d.i.ITH(mt- vr.-._.e.:r kvds. f}-:..niu.g <0! .;oHhbn l:rctw~;.'0.n RF duL~ aigr~aL;. nt dift~p.::;nt 
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JS(?/IEC~ R.BOi~-~1: iGG:3 
A NSUTf~EE H~d UGZ. ~t ] ~.U3 f:d.L~~i.~-:: 

lcvdG, (bH MAU with i:J:e highm' H:<..~eiYed p<!?dK !cHi mn.y fW0 no <.wnwr; in. VH ddv:tcd data ,,iTcmn .. H.<iW, 
PN'·t, Hw f>lA.(.} with t;h.' 1ow~T RF sip:tJ."J. wi.L w~1; <l. difh:~vn.«, bdw~oH1 it.:rEmui;it;t,:d ;;'JDd ru::d:-H-A datB.; th> 
RiAU H>lr<M:nLtr; th~~ f'.E .(!ignd. to fnr-no N;Z:<>gnii:icn d' th•r' ceUidnn by· dJ tn:unmiU:ing .MAU~\. 

A:t;tachmcnt. Unit Jnt.eriad~ ~At.il.L fn. H Ioca1 il,_'fiH~ n.:>twork, dw :tnk,dau~ b:/.w(oPn Hb i:1:10(hdn1 att<N.:k 
tni<nt ud md th, IYfF~. wi.thin ~~ dBtn. ;otoh;.n, N(>b; t:blt HH .AT.il owr'~ Ctlt,:dcd s~ptEb and. prmddt"'l f:i.t 
d.nph~x: d.;::/tn ~:r'.::~.:n~nniE~::k~ .. 

.B:i.uary Pha/w Sldt't E>yh:-q;;: (Hinm'Jl .PSK tao HFB.fiL A 1\mn •>f n-iwk.btim~ ~n which bin<H'Y' dnt~l <11\' 

tnumm:i :OLd by dl.f.mglng tho carri('T phNiP by 1.8U deyn~\.10. 

·rh:<omihu:nd Jjl!\L A Lecal Area Ndw'l:rk in v<rhi,ch infnrmr\hM'~ b ttn.no;mitk'd nn rrwdahkd {'B.rriew, 
ali•>w·i.ng C\!cidsbn(;;c; cf m ultipk ;;dtndhV100wi: i'Hotviez~.J. on n sL:'lf?k pb.y!ifd mtxlium by h:~qu.ew<v diviF!\m 
n-::uJti_p·h~Xhlf. 

CA1V~'f'yJM.~ .f.krn,j!idJ;mnd 1Fh~clh.n:n, /\ hn:;<-tdbHnd. Fystem o:;mp~·iNing i:0L'>.id c~bL'N, t/'-fi''' •~pEtbtE, mnpl:f.h· 
ers-~ Hnd z}::?I) n~~et.o~"'t~ t.t:H~ ~~~-une n~ tlH:~to v:;~:f.;d rn (\Httnr~ntrily ./\.nu::n~l:i-). Tt:d~-;vLsit~n {(\\1."'"\l) ~rr ~~:a.bt~~: telH\.-:~.s~.or: 

1:n;::h:.,li<'d.i.vnx. 

(Jmz.xid Cable. A twc ecwbeLm:, umeent-6,: (.Umter c(lndtd:ut ?ltd thid.d), umsbmt: ).J11.pt.dr·meP t.nm.o;m~<;
<'liz;>11~ne, 

d.f.hn\Z f.h1efhi,b .rdiwe.n.Gd tn :LJ mV ''n 75 f)., umA to d(:hw; gigru.l L1'<Yh> in CATV--t;ype b:roadhnnd 
"E __ l-l:t:: t~nn~~-, 

1J:t.np Cnh1e .. T1w 1mdi datt.t<Jt.-0t flcxih!e coE;dal c~<bk of tlw h.t(!ndband. .rm:dh.tm tb& (nnnv:tB tn o. 
1Vkdtmn A<i.:Uo[<·f: l .. h"lii:. (M.AU}. 3;~(' 'I'r-tmk. Cgbh~. 

Gruup ltoh-:t,F 'Ih.tl r.a :;.; d duuy;e of \:ot<< vhuw <:!.hill:_. with nqwct L1 ftN{teney;. tkrH,igh a. ("vmw~nnrt er· 
-,,y;<ou. Grmw J.eby '""rwiatinn is t:h1'1 nmxi.mmn ddf~rrentt; in gruup dday r>wor a band of fbqnen6r+. 

Hen.deud.. 'I'lv' L:i<>ltbn in. r1 brr«HHumd. svr>t;on1 that rsetvts r.is the :roz;t 1hr th: h:ram:hing- ttce cnmp.r.hiint 
th(o plly:<k<·tl midimll; th.0 point. tu which rdi f.nbnu.nd. dgnd,'> .::rmv<Tg:e and the pu1n1 b:-mn 'i'ihk:h a.U CHit

hound dg:rwb en:unr-\t:;,, 

S:mhtmr.Ac:onJi!/i<m whef<'in a Jtntion tro.n'"ittitt{ kw <J ft'.)l'iod ofhmi~ longer thm Uw mnxitn.mn p<}.rmiW-\i.hb 
)Hohct lei.gd':, ~uudly d110 in a huh <~onditiun .. 

P\>dw#~bh•. In. th£ bumibitn.d. Mcdi.tHl AttodJWent: Un~t i'lfiHoilied ir Lhb HY~tilln, tho hit. pattem. !l.PP'<'nd>..d 
ML:t the h•'>t hit of tht' "f\-unr:~ Ch~(:k s~~t.f.cnte; Uw H.r<wd.band. En.d,nfF't·arm~ Dd:imiM't ("BEOFT.l). 

ltottu:'T! .l.Auts:, 'the ra.do J:n. d.tcdbeho. of fhe power rrfh:ch::d {wm :1 1wrt tc tlH> ;.l<l"Nz;-r im::ident ti> the ;./GYL An 
kvl.i<:>Aftr' nfiro'pHJnncc nw.tt.bing- iii<~ bn>ttdkmd ;'ljo/Tm, 

Seed. 'I'h<O i:wenty--th:re''· Ci3} h:Vir-; t~coEiding in. t.he '!CrrunlAer ~-hift n.;ghbr ;dM b Um t:ra:w-nniw-<ic;?' ef a 
p~iek-1-::L 

G:p:«;Ln.tm .h-la.d:e A gu{ih.k :rep1.'f.os~~nta.tbn ,,f thb r.eq;I\.red fi\W\ot~r dis.!ributhm t>s a Llrid.bn d' g.~,qu~:ney 
br o nn;h.:;bk;d tJ·ammli;;;ukwL 

1H5 
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lSi:)/If?:C tii:W2 .;; : t\.AH 
i\NSlllEJG:'; Sri $0<\LS, 1SJS Edili<l~> 

Th.t"U1W:.nttvn, 1u a t!htghH.'<Ibk> eytt6m. tb.q p-rucrws by whid: ll"it:tnni:n.g tra:nsmias-bn.-<l! at mw frequency an>. 
f:QHV>~ri;ml u~ i:Lf\Othel"' f:tPq';J¢t1.CY "i:ht outgoing thl.fi:\\t.a-d ... ~>:ion, The transbti<Jn takes ph<.n1 r.rt rt..~ head6nd. 

T:n.:tncat!o-n i,.oss. rna .ruoduht<::d. dllkt W<\v~ff.l:r.m, Uw puwerdifftn'"<:)'rt¢{1 !x~fmct~ Hnd after impl.emecnlbgthe 
fHbring ne<:'-esga:ry tn tN:mtra.in ·ifu aw~cttum tv a SJN.Otiif\ed freqvJ:m.cy tm.nd. 

1.L13 hfAtJ M:nd M.edhmt Ohjemv.<f18,. ThL fl.\d:l,wdinn e.Lf(>.& the h:n"k<t.d objectives and assun>pbGmii 
1n1.deriyiug the ~pt)dficntinn" &:dined ihnn*h.tmt thilli M)ct.iua of the fl.tan.d.m:d. 

CO Provide the p.hy<f.1c.a1 mean.% for oommtmlc&t.ioo a:mcng l.oe~1l network Data .Link E:n.ti1Ae.q using a 
bnm.dkmd eoa:t>.i.al nwrl.ium. 

{SJ Provide a. b·nwl.dband M(l·diu:m At.t.achrrwnt thd; (MAU) that is eompnt:ihk~ at theAtt:r;v:Jirnttnt Unit 
Inte:rfaf<.~ (AlTf) with I.YI'Es i.l.MYJ on a l:Wtseb.o:.nd me-ditltn, 

(;1) Prnvkl<J s kmmdhand MAU tl:m.t ~m'mlaf,e§ the l:mt>i"hrmd MAU mu:ept hw tb~~ 1\li.gnnJ dday frnm Ci:r'· 
n.1it: DO w Ctn:uit m. 

(4) .Fwvide a l::rr~>adhand ~tAU that detect.'il 'tJTlisicu~ within tJ~e timing omstrdnb rq:JHcihed iu UV) 
hasd:mnd case. 

{i'i) f 1tnvid(>. g hwudhH.nd nnLWi11'k Jiam.et~~t Eo lefii(!l. than 28(}(~ m. 
{$) PH!Vide <~< bl:;:;~~d}x.md Ph,:rskat l.c~y<}r thgt. ~mtm.Nw that no M.AU i<i ;~thwed (..i) c.;:;.ph:ltH tbR rrwdiu.m 

dnd.ng a collision dur\ to si.gn~d ktvd wdv&.ntl'\g"0 ~ih<~t i[, cnl>\.U'()0 fhl:r:rw~w of the phy!'1itoJ h:~;yetl. 
(7) P:tovi,k! g bruadbnnd .MAU that d(<ecw coUid.on§ b hoL.~ .re:r.dv~· and tranl'lmlt mod~!~, 
(5) Ftov[,}() a hrw:ulband M.AU tlmt n:oquimt-t ~~ tn:umr.tdfl..akn. bn.rdwidtb no wiclel"' tb;;m ll'i MHz. 

(Sl Define h phyticiiil inbdu~:.;~ that tan b;:, impbrnenhd. inci.&pt1tdtjntiy &m.ong drffeHmt m<~.nuhtdvrwrs 
of han\wat(~ and ~cbfe>>t the int0..nthxl. level ot O:lmputibiUty '\th~)r\ in.ttnxmned;ed in a. cm:nmr.m 
tmm.dhand bo.d. ama netwnrk 

nm Provide .n t0nmnm:inltion duum.d. U:.tpabh of Ugh bmdw:ld.t.h and krw bit em:w Late rwrn>t:ma:ttVJ, 
'fhe resultant mcrm bit m'l'tll." raM ht the physind layer r;t~tvit(t. i.n.terfrV.'k flhm.tld bf~ .bs<11 tlnt~ mw port 
ht lC? (on th.e o-rder IYf. <mt pnrt in 10'" i~t t:J:!.c, lh~k. h:~vrl) b. v i'Nrrnt-c1H%i 'lignd-tG·nGi.;w ratio d' 2€ dB. 

(11) Pn)'i<~ld(~ 1:1 h:rot.<idlband. mHo:hum phyaica] byer that alL.Jws fm' h1plernenbtio:n in hoth dud. rmd sin· 
ghJ·tiO!.hk\ S,'f"SWm §., 

(12) Provide fh:r ease or b.Sltalhdon and ®i':r''-tioc 
(13) Pn1vkh~ a tommu.nieation chmmd thnt we:ldsts with other dmn:m.\L on the sf.!.me pbyried nwd:imn. 

lt ia not an nhj<~rctbe 1f t.h.it:~ hr0edhtind MAlJ w aHow "its uoo with the L¥te<>.band rew)aJer deilned in SiX> 
hun 9 f-.f this shru:\.an:L 

tl.L4 Cowfpatl.hmty Con:®iJ.ermtion& All impkm(mh:thonti nf H.JA hwadban.d. m:m::6sJ l{%lte:w. tbtU lh) 

wmpahhb at th.: k'kd.lum fh:pen.d.ent fnterface {Ri1.Hf This st~ndatd pnrvkh.':& medtum apodnC-<..'\tions Kw 
Hm intcnmn.rwdion <& all MAU ,:);evloei<. The n-:twlhun .ltsdf,. tri.fc fhnd;bufll 01 f.AAl-il ii:y d dw MA U ~md Hw 
AU Interface nn:, ddlnocl to pn:vith.~ dw higheut prms-ihk levd uf eompnHhl.H.ty ammJ..g des+>~s deflignt)d hy 
diff~)tt:ont man.ufkdttttW#.., Des!gnm:s O.t\1 fti:le t.o impkment drc<ifLry withb. tb~ HA.U in an ?.ppl.i.catien~ 
<knwn.dent rmmae:r provided t..hr.: .M.IH rmd.AU.l. !liped.fk:ati.n.ns aJS satidie.d, 3Hbt>;:;-stems ba ..... {d on this t1ped-.· 
fk.atim.;. mny ht~ irrq;:derr.wnted in. mweml dd1ml"'en.t ways prxrdded t(tmpatihihty at th¢ nKdiurn is main·· 
tai:n£>&. n. is rwwsihlPi f& er.ampb, b design an intugmwd 3Wttbn tvhere th~\ MAC lB ton.tahwd within il 
phydeal D'r.E !liyilite,m en.rrq:muent, the.rnby eh.mi no.hng- the Am eahk 

tU ... 'iH.el:atlondtlp to PLS mn&ADT. ThH hrmdhand MAU ~1.n.d c:nhh~ Gystom n.;edficetimw an~ ehKK~ly 
·rnhh:d tn 8Hc"Jnn 7 \Phydc""'\l Si.p-wii.ng n.nd Atiadurneat Unit bhl:rfStXl Spez;dk~Jt:inm;), The G'\idg:n of a 
p.h.ywi.;;:aJ. !vL·\t.T ~\)mponent rcquil"'(~!li the u.w:~ ofb<tth thb seeJcn and the PLS m.d AUf spf~e:Lflmticn!'1 in Ekrt>· 
tbn'r 

:tiLl.$ Jktode tit' Oper-ath:m, Jn.ltE n0<tmal mi"ide <:r.f operation, the lvfAJJ fu.ncUons m; a di:rHc.t co-nne:dLm 
btwe~m U:te .DT.E and Hl(~ hf>:H!d.hrmd. medium, Datc·t trnru. iliH UTE anl kanemdie<i cnh~ tho hn>.adbnnd 
c0~1:tial system and d1 inhand dnta on. t.h6 Ula:tid tabk sy6h'Gi L l.lio.Xdved by tlw IY.fE~, Tb.lt :m~de h Uw 
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LSfWif;C S80J<f .: h3f1<~ 
..:"'~N~H/~.g<]H,i St<! t.Vtt.J .. H}if~!: EdH.J.c:n 

mz.•de d' ()fK'"rrrtion f\w t;be inVm(kA tn<:).."f<:'%1@\i tudfic bctw~~en i>t.ati<.Ht~ .. OU·wr np •. trnhrrg mo&eG, snd< ~H' a 
;;<)(lphack m.<,rb (fr s n:\.Rlt\.iLH' m0d.e, may bc: previdt!d. lmt a.r.H not defhNod hy thiB t-da.rvJarcL 

H.!LlhfAU li\.~-n.cti.ruud fbeqvk~enhll .. Tht~· J\tA.lJ o1.mp.onHn.t j:~~n>vid~t th<f., me~nt by w.hkh sigrmb un 
the phyd.ca.Uy separah~. AUT cign.d. drcuitB b:~ and from tlk! rrrE md n~~+r R<!1Hl>dat<od i.nwdayer me.r.>,;;age.:;! 
<mJ VlUpk>d to the brnHdhe.nd (XJa~da1 mm:U.vtn. To <1d~iev0 this bM·k d~icctive, the MAU component cot> 
t::0n~ trw fullowlng z:npubilitlfH'! tH handle m~~sil4ge rlow bGtween the IJT.E a:nd tl:n;; brosdha:ncl. nwd.i.nm: 

ro Transmit Fu:ndb:rL Tbtl ability to t:nmilmit s~n::ill.l data bit «h-;:~&ttH i;wigi:rwti.Eg at th! "local f.1.l'E in a. 
btncl.·lirrded n:wduiuk~d RF tzrd<:T h!rtn> W· Qr;<.:; ur m.or<' rnttDW f.YfEs nn the sunHJ network 

C2J .llecclw~ F\ntttiryn, Th~ a.hiHty t;n r-tceivc a n.·H.0.11iat.u::i Rf.' dnta :signal h. the hand of inttwest frmu th1<1 
brnaclband wmxbl med-ium and demmbJ,ab it intn a s~1rb.l b!t strea:m .. 

(Sj CoEbdnn PtetR'ne~; .Funefi~HL Th~; ability tn d'd;,"d: ilif! p:rt!Minte uf twn or more sb:rtion.<./ o::mt.nn-ent 
tranmrjr;r-; kms. 

CO ,J4biA~r F'dMt:ion. The ability of the .&LMJ it$\jlf t<l fnh,mtpt the !;:rammtit h:.wcti(m ;:md inhibit an 
ahnormaHylnng output .:bta g{;njRm, 

LL2LLl: 'I'H'a:tt:mit Ftntt:tion l:tet:p;.:d.u.me.u.i:t~. The tn:wBmit hm.ttion ?.:haH indtn:h~ the fdbw:bg i;;i:i.f#t·· 

bi!fti.H< 

{1} 

(3) 

{5) 

Jk~c;:-;·ivg M.am:hHlli-;r Htcmled. dah~ i\(~t<J by d:m kKHl DTF: w tin~ >dtachfd MAU on Circuit DO (_t:rm:m·· 
mit da.tn pait) .. 
Decode the RlanchestLr enoxkd chlta IT.<:~t:lvo:J on ChTz<it DO to p:nfdnoe NRZ CNcH>Retum to Zmv} 
dat;;;t and G. reer.n,·Hr•~d dotk cignaL 
Scmmbk L\i\ .NHZ data usbg a CCtt.'T V2H-typi"· Gt:m.mhkr with seed changm:1 m"l ~o;~M~h. tra.ttsmittd 
packd, 
Transi0rm the. i.rtooming l:dh< (prior h:i mn·du.hthn) tn p:rnvlde an unG<.::ramhled. altern.atirtg <:uo-Gne 
rmtte:m. ten-ninated. by a.n Unsm:a:mbted. Mndo Delimiter UJT<·U:l); stramhle the r-·ernainder of t.h.c 
inr0ming prmnnhh:, StRrt. F'n-nne Iklimlt.e:r fSFDl, awl date frn.me; and append an mlscmmhimi pm>··· 
tamble (Drvadhand .Sm::! rd' F:n:um~ Ibhmit&u:· iHEOFD.!\ 
Dil:feren.tiarty en.tode thn rmdrt:t t,-'"tnemtwi ebuve. 
Pr·cduce & ktndlhnitcd,. +rubh; siddMH"ld supp:t~Hed ca:r:rier; bimrr.y FSK modulated RF dgrwJ ~'t!h'l> 
G£.r>,t:1.ug the. ab<:N·t.: gem:ratw! dih£n:mha.1ly eno:x:h:j(l pH.eh!L 
Dri•'<~ the emi::d.a.l mbk with thE modulah~d RF signal 

Fiwfn~ H<l- functionaL!y reprt1<liii:\b Htdc t/~pabi1iti1>L Th1~ order t;f th~ ftmri:.li;.n.al Uotk.B may be dk0xt 
p:rovidoi tl-;;;:t the t&.fl.ttlt is ~h~ BatHe 

A.Ui 

MODl.JLAfOR 

Figl1""1 

O!F·FER.t~'~} t:'J.J{~()Q!S:F~ ~ 

~--

GAf.li..& 
DR!VEH 

'l'hH1*-Udt Pnnd:hm. f.t®qn.i:r.emt'Xd:& 
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I:SQtfEe f..Af~) ... j~ ~ .i ~h)J 
t~t~;:ju~er.::t~~ s.~..:~ s~~?.:-3. i~~fj·~t r~~d!~ ~<~~~ 

'1.) Hcu;L•~t~ th,; d.ifF.;rc:n.t.idL(v tttudnd bh.\/J.ty· VSK n:wdt.tbhxl KF <;;mll frnm the bnmdb~mi e{\;t1XrHl 

nwdinm. 

{2) Heed·~<~ the datr\ b~nJ. RF t>ivrw.b a:Hl :rej<~d: r;ignn.ls h bmdB nt:he:r +an fh,;, '<hhl hand. (re:jectbn of 
;oigmdB. in the udjanmt cdb.;.i(>n NlibF-:~'·nn.mt bmd > uptiendl. 

un Th~l\TWiuL:;b Hnd dHkrorr::.hlEy dw:;vk the invmdng HF dd;;.; signa) fulm tho ·umxht JiiHh\Hn b:; pnl~ 
vide & «N;l'~ivr~ hit >>trcHm thd: r·e_;;;r,;,r:;enL<; Uw Eetamhbd bit !'i:tfj~·lm at t.he tr.<msmdth'.:r. 

d-i Destnmbk the T>~edvr; bit »trFBm ndng a Gt:>lf.syneh:rmdzing rkt;(ca.mhk.:r. 
i5~ ASr.w.th>:>SLH encnr'b the rhoscrHmhkd ld dn;;mL 

{$) Send b:; th~c .UTE, n~ing C:l.rnd DJ (t:>:<::dH: dab pafr}, nn <uhlitim;.d, ht;dly~gi?nt,n;h.\d, Mr.iw::k~P.itf'f' 
cntmbd p:rm:unble Ntual tn th;:· :number of pn~,.mhb Hb lnsL :b rh<< n~z:<'ive d<tta path (phJ$ >lt rnin'i~ 

Gt1.6 bit\ blflov_e"d hy j;be hhmd':•~&k< 6nc-o<l0d bit ;o;t;re;>;m .. N~; nmn th.an 6 p:xoambb hits tnay h.e hHt 
f.f(nn tlw rw~~amhk pmHmi;.;d Vi (>rcuit Df} ~d .. tb~ tr;~~,n.cmJttir::.g MAD. 

(/} DHt1~et ~md. d fh:ttl1<\ u<J)E th..~ poshmbl~c iHKG.FDj, and r:nnu:f~ tb\1: nn e'l:tran<>OlSG hLs mx~ ~cn.t to 
tb; DTE en Gi"r.nd HL 

OL Rt>«:;ive 8tgYn.;L ln the cdJi.b·i•m en.Lmcerm:mt l;m>d axd I\)Jfd. :o:iptah in t.h<:· daL! ba.n.d 2wd <d ethel' 
hm;.(k. nn dw bnwJh<mJ mr.dLHn. 

1LitL1 f.:olhmifH1. Dd\-e.Dtk~l!l ·.F\Kncth>n ll.equi:t'0tn,<o·mlit; .. 'flv :t/L\U iihaH pc1-fb·m thz> fHlu.-,ving hmc·· 
tiun~ b nuN/: the ;;x;ULdun dt~bcd:km rHn.Jinmw.nLw 

en st~.):r(~ {be ;o;ennnhkd bits (mit dimncnbaUy (X!tDdcdJ in the tnmtimit ;o;cdhm i..hnxugh. to th.e he& Vt 
in thr; HmrcxJ rld.dnos~. 

(2} fJded.. Hw UMI) i.n hw tra:r;3mit u1d n<:-d>'~' p<J.Hw. 
0) C\mlp.a.te ncdv0d ,-,;enHnbl.<:'\1 bitro; nihY the tz'Cl!iY<.od UMU with tr~·lnHtiitv~d :,;<::t<l.t.nhhA bit:.,., aft:er. th.P 

tn~.mm~ lt tlA1.IJ thnmgh L3 the bst hit in thiij snu nY~ Hddno%. 
{oi) A b~celvi" t.Ll\kD 'IimfX fund\nn s\h.Rll be ;:wrklrl't>iod by dw M.AU. 'Ylw tirmcr· ,;hajJ be(\)'; bng l»'i chi> 

tbu tvquln:d ·from inhi~ll ddRI('hGn of RF data dgnd pwsu1ce b d/:.<?·d..i<>n nf a UldD in ;\ nw-mG.l ly 
~x~:$(~~~lv~d. ~n<~ c·o1hsi(~n} p,;:H:ket.. 

C:"P Entfr '' LOCA.L COLLJS10N DE.i1\)<:hul etate if om.~ of t;l"H~ f<llhlw.hg tkt:'r·;o;: 
(n} A hit ettor i;. f<ltn)d in tlih bit ;;;'?mrJ.<1re pn:lo . .'e'l thn;ugh th~:. b~t bit in diU Nin.m:e ad.dn;~). 

(b} '.li:H' Rw:dvi·l TJMf) 1'im<.'t (~.£pith> !·wEln> a TIMD j ,;bt>x:tnJ in the n.xx~i<Nd bit &i::r<hiHL 

(el Th<~ MAJT mcd·~,~~' th~ urdp'!t {tbtt h, twm;mi\) sigmd fn~m tht: ATH AFTEH having nJ~;iv.<d. 
an H.?' At;Tl.d frmn the tna.t:ktT t&bk< 

{Ct Upnn en bring ds..:> LfH.:AI, COLLISf.GN IJET :<ute, N·)Bfli\ Lrans:n:d.~dnrl in U~t' dd.H band snci c:m· 
rt1hnt..'!i.) tw.mmris;o;ion i:n '!lw cdl.bicn t.~nnm~H1tcnt hand kw us tzm.g n;o; tbe .riTE tindnU(f. Li ~rm.d &rva 
t:o ti'w !M:AXJ 

Ci> tJpm entering the LOCAL C01,L-fS10N DET v.;btfl :wn.d th.e signoi ... Twh('lf.JFrar (SQEi mf'SiiHtT un 
Ci:rnd: cr (cnHid<O·h pi'Hd1U) pai:r) (.WLtg- the cso >li.t;nA"l fm: Hi limg '~§, R"f' SP\/l.l.& (Fe d.<~h~chd. nn. tb; 
l:.rttxtdb:md c~wxi.d me:di.um in ~6tbm: ·+e t:bhl m· ereJLL\im1 i,nfhrewrw:d. band<L 

(8} Detect fUWi.T in the n~His:1ml pnfon~er.mmt kmd ~md eend Lho S({.E mM>P.i<?-f<o nD Cintdt <.:J ui.ln.g th~ 
CSO dgmal, Ekn.d the SQE HK~S.>mge hr <J<' Lm.;,;- ns en\Tffi' l.iE detljctw;l in the cldlhion n1krret?mtmt 
tvm.J. 

un E!HUH that duri:ny ruibiTnm;, dne to pba>.i>:·) CHiltdldimm d' th<: ~;d\tid.inp carrk!r'i\ Ci..rndt DI ibH 
not hecom.e hw.ttive b.Aiwe Cirtud; CL bxum.&~;; iKh\!<i. 

on 1\\&t the milbhn dt~\;e{~brm. dn.:uitty FJL\wing i':YCQ' tr.iltdldAShtl thett JiJ£0 nnt mKmmk~r a NJL. 
sb11. TLh Vx;t nnwidf..'! dtnmsmittin.g a tmYnt ofeolhskm (mfor<~cnwnt FLF dgnd aJlct th'' end nftbc 
fin&bJ.nJllr; tn1lliWli'ISi>1n und ddBding t.hl;:; tmr.H: •m t.be 0(~i:t1i-,"e '"ilk. If Hl(' bu.r,d if ~kktted, th<'! 
GSO (fnt) i.'~g:nal b gent. nn t.>rcnit Cf eff;b' Lr&n'lmitUng J\lAfL 

1LS.UU. C\Ahslu:n gn(onmment Traws;mi.thcr ltm:pxkemeots, TTH~ ;\TA 1..T ,;l:uF ,;,.,,,.,,/;:,+,,a 0oiht.i;m 
enL)flA'nwnt (CE} txa.n~.,,-n;t,t;;r thd f0'mn)tb.i." n c<m<:tnnt mnplitndc RF !1tgnd in tho C'E h;Md +t the l>>JH\c 
.fO""~IIHX hvd ''-" thtl dd?J signd p<H<tsmbhc, 
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ncvn::r w:¥..•1"' : DH 
X~\"J-:\ !;1 ~~r~; ~~; Std BU~~.<~:- H:C.sf:t f:~d;~=~=·~ 

1L2.L.::L2 Cidl.iilion 1D:nfornomeEtJk>tt!cdva£beqd¥¥ruwnt.s The MAP ;shaLt dd:~~ct &.rH-;rgy in the 
CE band L'3J;..t is wit.hin HH~ qx-Kdid :rr-~;nge tlf t0ft"~~:r L"h~h, i:r:r<:-i&p.i,ihve Gf tlk' ;<ignaJ power 1en~1. it\ the 
d.nta l:wnd. 

H..Z..iA J',ubhew Vmwtkm .R.equi1r~0rtl'b Thi~ M.AU (-!fWD hH>"<:; n_jab!:J'.'I' hmd:iot"k tltAt inhibits t.r~"D!{" 
misdM 0ntv the w~oi fd u~hle ; r&P:Mb:;:-! if HH' 'MAU att..uirp'l:;:< t0 tm.n;:;m;t. rm HF ;;;·ig:t1..fl t bY\'~''' tbm lGO nr;;, 
The 'MA u 0\,) n p:rcyj;:k~ :-m .1\1'1TJF cf at kui»t J. miYon hn;n l)f eo~1tLHwu~:{ Op-1>-rab;m wi.thmtt t\'!Hh'Dl11!, ilk 
tn.l.nnniH<on ~rwdi mn tmu~;;rbk by d1',£:t t.r.>m§c-e.ivas, 'Tr» rtf.!mit>§i~•r>.<> of hMl flwn 7H ms i»ho.H nd lx' 
aifett.o:L Whhl Gw jd:ht..r- circ--uit b w::tivah,d, iTt{fm;,!_gudity_crTA' ;,:bid. b0 «ntt.. •m (/r<cjt G.L 

C\rnrit no ~bJ] ab!) he nwnitmni fVr tn.H'o;q1J:i%ittne; in e_yeea:-;. ,}[the 'in<l.t:Ln Ut.U pstkd: kmgtL If the 
pw::<ket h lmtg<T thr.m .20 me, un :o.ttempt 4d1 h~ ill<Hh t:o d<-!f.t.tflv:~k; Uw tnmun:kt;~r l)!>,f,>1'<> tho jQbht~.r ,i,<-. 

f.;Ui.t ;., tu:t..>.<ltd, b uvcid ]<;eking up tlw 11.ait dtNo h• a nun--1\L\U LibHo 
Shte d.b.;_;::ram~ ddlni:r:E th; J!.i<.U:wr fum:tiun muy lw ft.twtd b HY3, 

'!lst~.u l.Yl'E Phy~k.:al. I.s.ye<' tn IHA'U .Pby;d.eril [.M.y\11:' rw~'gl';:ffig©~, TlK fdk,.,·ing Hl<-):3-i]~')_[(J§ GUl tK 

''1\-.'lt by the D'LE Phpicd L:"ycr Lnt:Lt.ier.: tv the MAC Phyr.:ic·~d LByj()r .E~ntltk~:::. (r-ef0r t.<; '(_;_>, d ths 3Ui mhwJ 
bt' thto deibi Lhru.; !if iJw dgmlln: 

DC! 

CDt, CT.H 

IDL 

EULL2 MAU .Phy&kml f&yer h~ Il'l'G Fhysk&l.Lmyer :&le.~.uge&. Thd0~hwi:ng HH-!r.<li<\f,m> c:-udw 
;sent by the MAC Phy;,:ks'l Lr.tyn' 'Enti.tkii tG tJ.le .D'f.T PLyooi<::<~:d L<tycr Enbt:iu:<:· 

.m 

LDL 

CJ 

IL~.L-2.2- t hqml Me¥!'>UQ0- 'The MAt! T'hydut1 Laya se:nd~' rm input m<:;~~m-Jw to Hw lJTE 'Phyr.:k::~] 
L~w~'>t whur th<o MALi Lu a bit:,)[ dnt:r.t tx~ St'nd to. the DTJ< 'Dw ph_y<cul n!alhutkm z;f th<J i:'-~put n!Qk';o;age is 
cl CThJ or CfH s,-r~yU; hy Hw Mi\ U tG tb~ OTE on Cin.·v;t iJl'. 'T'b~ MAU s~on.th CIY~ if Utx!. i:nptt. Lit b a n:n tit 
ern if tlw i:rtpd bit iii~~ i!IW, 'Uc0 jitk:r U1d twymmd..ry ()~1 cnu imd GIH dud be rw rnarp th~m !J-,.nt qmci.-
b.:;d b ?X.:! . .L 

tL:.<'L~.ULJ input_)dJ.re !'«l~w~age, 'nw },.{A\'J Fhyc'l;ee_i J..,ay<or. §ior<d.<i- Hn i!ip.dJ,'die m•!.E§~tW! t<f th..! UTE 
I+ysi{;d I ... ay'-:'t '>'>hen the t.IAU <h.~.e;, net krv<o dat.a L> E<md b Hw DTE. Trw phydcd ra:iJi:wdon <t:f tL.P 
i;~pa!. __ _idic mr;sf\<\1.?" iil t:lw HJL a!gnu.L h'ht by tlw Mi\U t:p be DTF f.lf'l Ck{;dt. f}L 

H.2,iLZA :nulH- .. H~'M-ihd.d'-e '&t.0esgg-1o. TLe 1\J.Al.f Ph.y-skd Lryu :--Fmd~r c\ n:;w_. ___ nuniliih\( mH;><;<>ga b 
the l'.YTE ·pf',)§~ed Layd' wkm lhP MAU i;:; W\"Hlbbb Lw nutpuL Tbt': nW.Ii. __ fWrl.i!o!ih· mt~Ssnge i3 dw:w..,: Mmt 
by an Ai'A.U that: is ;mepm:\'d to GutpuL Jatn. The phy;:+,:d .rz\tl\Z~ltic,1~ uf t:lw mou:_axihbk' me~n<¢"C h nn 
JDL ;,;:igna~ *i'd by tbe MATJ h t..ht' D'T.'g ()n Cirnd CI 

:H.J:LiL2A df:•~ttf _ __rpmdit:y ___ ernw M.~o!lif!>aW1, Thio t:rigrud. .. qudity .... er"(F HH)!i'<'c\J~' 'lbd h~ impkm~mkc<::\ 
L< the kdhwing h;o;hvn. 
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JHOOEC <'!flQS.-H : l\hM 
ANSUE~~EE Etd Bf}2.}t ~ Sf~B '2~dH.~~). 

(1) Th{:' signa.(_qm:dity,..JHNt <SqK) m<:l.stmg<~ shbll .nd be z~mt by th.B M.ATJ W tth or vnly omt. MAU l& 
tnmlllm.ittfng t~legal kmgth; paekPt: (a,. ~;pn.::ified hl thi'> 3Mn&,;n:L ~m t}w tmndal m.,~d.iHm, cx«'Pt: as ;; 
pa:rt ($[' Uw SQE; fHM bi:e&"L 

(2) lftlw MAU t£nm~'Cttx! to Lht:~ h:nl :n1Hh ii:> net t.r&n«mithng,. tbim. tho lm:d MAU §i:udJ ;;;en.d th<o sij;r 
rmL;pwlityJ<rrer m0t<srtge in i.lVl>tY htsktuee wtwn it det:er.t.~ pvwet in tht~ cdhdor tm_f:rn:pment 
ba:r,.d eat!ier than the tl.:me eq\d>.'ak>·nt fm:' rw:wptb.n. of a 512 bit dHta fntm•:J plu& p:Hlamhk art.d SFfJ 

en When llie local MAU is Lmr:wmit:!:ing m:c the \~)i1.JdHJ r:mdium, dliK\:UlT(~nn~s of onP \}!' nwru addj., 
tinnal MAU,; tnt.rwm:itti:qy BlmH taase the tdgtml....quahty ... Wrol' m.e&%tge to he Hmt hy tlw bta1 MAU 
b:J the attw:hmi DT:C .. 

(4) \Vhen Hw M.AU hui!! V::<tnp}cyb;;d a SUt:«&dbl tn~r.r:>m5snb:n $'a. p~~e.k$lt it shaH perform an SQB 1\~t;;t 
sequertC1'l, ht thii i.rvrta.n.ce, thB ooHiBkt:rt er:dhri)[·~m.ent .Ft.F signal ia inJerp:retod as fci.U sqc Tbf!t Bi.gn.&L 

n .2 • .9 .M.Al.J Rt~t~~ Jm~m... T.tw (!pik~.tion e:f t:b:~ "MAT.J d.u.r.ing hl}t(tl;::d t:ran~m:bsion and H!.<:'kptbn ea.n 
hH d!wcrih;d by a r<htko diug:ram that ru1ates the functions of tra:rtKttd ... 'i\iidnn, reCEption, cdli.«inn deklchon, 
and wlli.riion dttt<O>tkim:t t(\(rt:i.ag, Figur-e U-4, at the end of this ~ubfspd;km, rshow® th~l .:;ta.t0 tmrwiti1ww :kn: 
nnrn.Htl Gpe:rut>nLJ\bnnmal cundi:tkmr< are i.mpkrrkn:tdiun-trrwdfh 

'l'he st;att• rlingrnm.i.n F'fg H-4 dn.§.CEnnt d<ewribe U:w, op~-:rahrm. nfthe MAU in dntdL This L~ found h:t 11.2 
and HJL 

The 0}-<t:n tiNt ofi:he jAbber ftuv:tlHl i b dew:::rim"i by the ;,t;;a.te di.agnu:n d' Fig :U."6, W1Nn the :&:tAU J d;;!:HA' 
r>hAe t114Chine b in the wrr.EfUUJI-"f or JAB &tete, nntpd3 of the MAU ,:h:Wbm." ®tate mw::.td.n.e :<ihall ove;> 
ride th.ottH nfthe MAU d:atH maddn0:, 

CO d.i.sahlF~dM.a"..dr:iver, D-e«~divates Hw mechanililm by whkh the TiF d~ltn i.'!:igmd h>l h:nptN<M:A on'b) the 
e<.Mrdal tahle. 

en enahle __ datA_d:t'tvcr, Ar:tlvtrws the m•::.~.;h.an:im.tt by whkh the .RF lh.t<t lOignd is i.ntprcs&t.d \\th.> the 
eom.;.hl cabk~. 

Cll dl.r.abk<f~E .... .driver- Ik>Hdlm:dni> the med:mnimn by wh~eh OJlb&ion t'rtfen:ewwnt .ltP dgnah> a:re 
i:mprGi!&kd ~mtG tho cm:ndAl cabh~. 

Vi) t'nabk1 .... CE~.d:civc:r, A(.>t]vates the mechatd!ilm by which. cvHi~>ian enfun:~nwmt RF signals an; 
imrwe00ed on.% the ;;nm;;:hd r,abb, 

{5) :!1UIAl,rWaiicd.1k SiJ>"llHles d:mt dm .MAU is lWn:LL:thlB fet tntn&mi8Sh':i!t (thrtt ;~, thcr.~i b 110 sqE 
ad:i.vH}, 

(G) m;gnal,_quoliry_prrol' (SQE). SigrdJ.t~g th.e:t the MAU hu dd:tx:ted a tXJ.h.shm., it hrw i'lwcc&'&shJHy en:m· 
pl(,>ted thri SQ:E Test :rmqt:it~rt:tc,. {it the jabb~·c:r drettlt ill acti.Vt\ 

en Bts.rl .... SQ:f::~J:e:Bt..;dmei.\ (\~Uii!0ti- (!;timer tn begin cou.n.tiu.g ii.f) UHlt Uti~ sqr; Tl:;s;t, gJgnnJ may :tw i'lntt to 
the ooax1.al cohk inte:r-"w<'-0-, 

U:H poei.tive ... .ditabk Prevents any Ft.F signal ftotn. being sent ont.<:; th.e maxieJ eable. 

11.2.8.2 MAU BtNte .J:.l-iagr&~:oo. Slp.al NhUB.01!1. The d.grwJ n.u.rrw~ Ui:i0d in the stat.<:·~ dhgmn.1 me fUJ 

f'oHo-w-Ki~ 

CO Pw<n•n)n, Thl0> dgnhl >1ignifie0 G"lat power hag been apriEt~d to the md.L 
(.2} :rx_energy. When this l!!ignd L~ ndivt1, ~~n .RF mg:naJ on the coaxial eable has txxm deted:Bd 0t1wr in 

th% datu. h:m;j or in th.i.o eoHiskt!l. Hni1m1·em&mt kmd N: ~n hdk Tlw dday in awH~rh:r.tg (rr dNtEH.'ri:i:ng 
thi~; signal it sufficiently fkiht-t th61t the tbby,;r specifled i1111 .. :1A..E a:rH m.HL 

(a} output. Signifies that data fl•on1 the DT'E i(l. bd.t1g presemd;ed fo:r tmn.smi®Hi(H!. Hi. the AU!. 
(4) h .... mnd ('f'rgnBnci't U.r'.t:lt.rambkd M0dH D>elimitm:-). Wbxi!1 t.h0 U.n..,,.;cnnn.U,jd \lode Ddhn~ter h$>E been 

detected in th•~ tom~mit dab r<eqn&"1~, thl~ s~1l it! aseklrtrxL 
{$) tlCttmd (!Wcd.V(~ Um(:::rf~.mbkx! Mooe YJehmiter), Whon th~! Urmt..':t~nthhA. Mude .Ddimiter has been 

det<odu:lln Htt\ :receive d.da sequ(mct; as it is cun.:vo}\.wf from tbe c.oad.al c.al:l!>s inhtt'f:i-1~(\ thia dgmd :!§ 
mwe:rt.eclL 

(0) SQE.hnt.Jinwr, 'l'hi8 ~i.wwJ iE on durhg thi': tlrne thnt fuH sqg 'rt~filt l'i:wer ia engaged, .At Hw end of 
the hmtl, thiE signal is deHBSI:Xrt-<l~t 

Cf} :rx (R..-oeHiv<), A.s hmg #!> data. ir< being p:reRH\ted hy the MAU tn Circuit IH of the AUI. thh dgmd. it 
active. When Ht<~ lnst bit oftrw n.\<)[r.iw; dutit ba!il been pnosenh:od hi the AUt this r<ig:;:;al b de:ttse:rte<J 
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LiOi[r;C fi,fffi~-3 ~ HtK! 
Atdr!Imnt SM%01}~, "'i>iW f\ihm' 

(8) eed {GoHbimt .·.Er..:fm:e.eme:nt Detod:ionJ, R.F' d.g:ruil power in the enHhi(wt ;.~rdil.ret.ru£mt twnd ewu®hl<: 
t.hiE d.grml 0 he usserteL 

m; v:~d .. >vind(JW (CoHici<m Ertfm-co;:ment Iht0(ti.{l(;. Wi:c.dx~w}, Thie ;.;jifll<'d ddi:n.m;; H p(~rknl. nf ti.tnt. (a "win~ 
dow'') dm;i.ng Whlth t:iiH\!>totl.:-<! ffi<lj ileeu:r. .. Its pu:rpH.'l!e l!> tU distinguish 001lJirivH f~rdi:Jrno.me:ntB from 
SQJ<; Tbst. S('fflli~ne.~g on trw nmxhd eahk. Titi~ window opms whor~. rx .. YH<1tf,Y g..:li0 active r.md do.Nlli 
(-\ mininmm of aG.J hit hme» later 'Jb;: rh<Ol:>~·imwrn time the W'hhkiW May be open l!i'! the rnin.immn 
ii'<mw ien&,k'h,, pht..-<! pn-;am.ble ?md SFU: 5'7G bib. 

(1J)) n;,_u.md ___ :U:m.lm.tl (IL:10tiv(1 Um;cr.ambbd M<lde DdimiL1r Timm:n.rt). [tie pmwible th'tt th.e Heedv~~ 
Umsr:mrd::sl(od HmlB Ddimiter Jno..y be Wt'fu;pkd by o.. (::db;.hm s.nci'l that Htfo b~t-by-bit rompa.d.c'>(>n 
rnay n<Jt begin, 'I1:d~ cign0 h~ clo;:tt'Cthn Qfa (:(di0ve due to fa.rlu:re~Al -itket Uw n .. ..umd wit-hin a 
max.i.m.~.nn tim<:\ Th4 'brtN::oat twglutJ upun n~edpt of fW si~_rnd b:r the dahl hand <UN~ f'Xp:i::rmel 32 bit 
time!!' later, 

t:U.} t11: ... .# .... n (T.rans!mit. Not Gqtuil tn f.beeive), /\tl...'>t~:rtimt af thla rlignal ateu.:rn when a dHnmmu~ i& 
ddHthd b<-1twH~n thH n"\wivwl dalE stn)mn nnd Hw tnmsmitvd dati:~ d:HJHm 

US) bbbw Wit-by,B:it Wi.ndow). Bit·by-bit wrnrmison. OJhr&ll be p.;:d'urmtd. vnzv for H hmt~ bng .;:n.ough tv 
gu.a.ttHtt.OO (tl$t th&. lw:<t hit Vf the -'l!HlNx-) add:rt~H ha!i'! been. examhh~d. 'fhb l>lffW.'d l3 [H\G~~:rted dli•.r 
d1(~ UMJJ ig n~(1:Jiv.~d and thn:~~.gh.nut t.hf~ hft .. by .. bit emnp;;u-:bon pn~t;HSS. 'f.h pb.t:-e a bound (m tlw kcr.t 
timl nftim ~nm<t·l addrem rdati·no tn the UMD, tlw m<{X~mum p-rtr.mrhl<' hmgth permitted tor q><:;;n'· 
tirlu with tht; 'b:rnadbr.md :\1AU i:j S2 bhf> Thb ;.dZG-01-' tho l<lSt bit(;{' the f>(H.Ht<1 <.tdcl.Nw:> no 'LJ~~~ tbm 
t4J bit$ a-fter the lJA1Tt 

(Iii) e,.,d___gato, Thb: !i'!igna 1 i-<! ~• g-ating !hN~bnn t.h.Ht ~·'n'~" itl dm;w:; dK) Umiag ilf eHi dtwing Hn Si-~E Tm1L 
It !x~nmea 1:.:ru., a mini.mum (dG and ri ma.d rmnn qf lG bit timeR Rfkr the ta.-;t. W t has boon prewnttd 
to Cireuil f./1 r.md ,;;ta}>u rucHvH Hl :!;· 5 bit ti:rrmE. 

0-4) L'1 .... nt~~KV- This signal sig:adhm U:mt tb~l MAC it> attempting tn tran~mit a:n R.F' OJlg-rml md-<? fhe r:om::. 
ial enHt., 

05) fmm(1 ... timPr. Th.b sit(1Ia·l bon frum th<1 beg:h.aing of nnt;mt unhl d ie nmet vr until it has hf1en 1m 
rmrhrmnud:r hr tim~'WJU 1'!, The vahw nf H.m~;rmtl dmH [m grm_iter thfm 20 ma and les~ than 
ctJmt'out'l:t 

\ Wj jHh .. .tim.;::r. 'Drb sig:md tums (Jn when tx en0-rgy t."..lnll'i un ~md hi.'ilb nnW. it:\:;; r~f>d or until H ha;;~ hwn 
m->_ tEnti.rH.HH>!ly Eo;' timevdS .1, The v,alue ,~r t.imo;:ild:'l !i'!hd1 h., .f_;n:;ater t},A.n Umvwt.l ;;md: b~ {han 
HElms. 

:Wl 
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iE/)/UY:' M<<:.j 199'' 
~U<bl/I:t::E:j{ ;H~·:::~. ~¥i:J ... :J. ~ ::::;j:~::\ H.:·.~:~::::::·:.:::·:· 

'"' ""'""WV {FMvM ;tmci; ~}.: 

~l 

m ~Wk,#dw .. , . .4~ 
* 4.MMtb,t4L4!%:t#F 
¢ ~,,@ii'%1%tW# 

WAtt f1Y1: YX ... JJMd 

£ &i'%41L,Afu'kt,"diik%i'. 
® clf~,,,.,t;E.,$0&.w 
£ tttMLAt.<'lil~khl¢ 

¢ ~hb:,,ti®M ... AM¥&. 
¢ #kwkiK.Alt.L,tirl.¥tF 
$ l'l%kldt'i!trbi# 

#. W'#ibM,,.cithL.,.$i\4w' 
it i!~e.CtL&i•' 
* mw .. &i!®hmkit' 

-··.··~~'~..,_,.,,.,.,..,.,. 

G\ ... ,.®"l\M'@)Y 

: "".,. 

j. \ 

@W(i 
''"' 

··.· ... , 

W di$$Mm, 4uk';_&f%W 
u; tt1tWMIL,.Cf~ .. Akkwr 
* ft1ill%L&.0ffiw1:im 

t44 <\ 

¢11\M, 0\i%$,"% 

??..'L ..... +. ··+····"~"'""~:::?f.i, * wd:iiilli-&®l;i;t.,.4N¥tw 
~ (W~) 

* 4i~hl:0, 0£.,,4ti%iit 
,,, $ SO£ ("' wnf'--~~:.:,::_.,,,.,,., .. ...,,..,. •••••• '''•''•'•'•'••'•'•'•'""""'*'' 

L--~················--~-·.·.·.·····~----·-'"··"'" 

r!L.~ftt:L. 

U.mmA 

I 
... ,.,.: . .;., .. ;.; .. ,.·.· ... ·.·,·.· .... ;·.·.·.·.·.· .. ·.·· .. ·.:.·.; .. ; 

* d®obtw,, ifuto'"At~ 
i»>W·'·'·'·'·'··'·'>»>•»»»»»»»>•»>·»>•»»»•>•>»~v•>+w.um•"''""""''"'"'"'~''"':%. @ #'J@Mtt ... ,.C'£ ,cl0\4f 

·'"' (W t>td,pd{ 
?--..... _..,~....::~;4~, & SGE 

Pig Lb4' 
!HAJJ Nfmtt> Dittgtmm 
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., dhtniAt~ .... dGitt ... d dVdt' 
~: dhh1bLt..~.· .. :Glt ........ ddvwr 
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FNt:$l&Gr 

~· 

t ¢~:1f~:l~: ''""'""''···""'~''' 
~· 

Fl.(( U"B 
NtAU Snhhtw StntM lPiagrtun 

:r&i\l} .m.u.d. tht) hrMH:dbttu:d e1:«tri~lt :au~~:i:httH::. ,.Yltv H~~!hl:i Mln. iB ~~·~. 'li) Ct 
hid:it:~~z:thrtHd. ·r:·fo.:bk~· ·::;t;:c:H;.h 

HSLLLl [twt>~dww Input .lmp<'Xlti:f!<~tJ, 'T'kw nAu;n.j;n;J,l d dv· n;:::};~~i·:::~ ··f,~:== m:h:w. b.:e 
'i& LL. Tlw nJttn\ lmm ;.vifhi:n thH &au un.d anhbkm ;nu:f:bn\3WtBWt &equen.ty band;; hi! at In;;.&{ L4 dB 

[I{IWU( &ppJI\d k1 bi.<\lJ. 

tlJ1.t,J,Ji! ltotMiVCt Sqwoleh .ft.©{fM{fti&H.\J\t@, shAH be a h\\:dvct MQ·t~H!Aft thHt tnldhitw reu:rp·· 
t:\on nl' HF that are t.'Zln k1w' '.!'ldm w;:t~cbl't ·;;hntl pBtn:Ut ot ITF &Nth r.w tnUhdti1 
;m:!rwcwme;t.t '"7 i.iBHiV mtiJ <&® .rnnNHitiNl thk HMiiJN.:sd. nf 

ar ather ,;;X kitt'\'lt tlvm tLi dHtr;;V' 

n . .:'L.L.L4 tit~&n1Mlv<1Jr Sd*NAlw+t:v !!Md tt.mquixe:mMM:i:t&., 7lm M.A.Li tld~ 

htu£ } iilf;!MU'N sdj&D8bt tn !:hd' !:YWlve h1ifl.d. of til# fd.i\lT iMHj 

CO 0 dHntV rww &t (L 35 Mlh, tmkrw n.nd 
I u dJhnV .r1t~s at L25 Ml!t twsl<nv Mtd 

RUCKUS Ex 1006-pg. 192

D-Link-1006
Page 192 (of 293)

3djc
Sticky Note
None set by 3djc

3djc
Sticky Note
MigrationNone set by 3djc

3djc
Sticky Note
Unmarked set by 3djc

V
Rectangle



I.S(Vi.RC S.WJ:?.--3 : 1 fJ9>:\ 
AN"ilL'lEFf·~ SH BO:L;, 1'.*01 Bct.H:i'-'1.< 

Trw n'-eoiq~r. ,:man be t~:qmhl<~ nf np~mt.bg in a cahb 1mv~:rnn.rc•~nt 1mdd with TV 3"i.g:m.J.L (for t~:'!mnph, 
<N0ry $ MH& ia tLe USAL T}w 'Rt l"ignal~ ;;:}mli bF rw highu Uum +:W dBmV pui.k video d the n·J01:'lYHr 

eoa::;:.lf.i.l cnhb hderfQCC. 

1L3.LL.5 .f~!c~dv(~ liTj.H.d: Rhmiw.nlmd ll(%{utkm:nentM. 'llm :n~cdvpr. rm~dw.n:k:at intHdht.H 5fhaH kw a 
'/b .G. fcm.tle F-~-H~.rk·a ~naxiu!. c<~mwd.nr. The ~xmmktinn tn the hw.adb.aml medium &hall be tb:rn-ngh a M~lxhd 
d(np cuhlc with w mating tmd0 F'-st'ri(1t:< e:onnech"}r, Fv.r ~lnglo.-cabh~ rorlfim.I-rutinn;:;, H1(~ same ciu·Hmcun· may 
be !Ee:d fvr .rij;;;:eivt~ ;v~d t.r.unmi't 

iVt L!U. "I'r.!ttt.~>.i!nh f.h:ttpu:t .lm[H!dan<:.i~. Th;~ nornirw 1. output lmpedmi«~ Ht ±:i:~h t.:ranl'mit _wni: ;;:lmL 
lw 75 D .. Tb~ n1L>tm lmw within tl:m &ntr1 and eoHiKhm ~mf•m:imtfnt. fr0qwm-cy bmdF ~:t.U lw~ at k<nt 14 J.B 
with [>VW!·!t' <::q.:rpl k":L 

lL~LL:it3 'h:A:rn.mnit 8peNrum t&nd Hr.oup Delay Chan~ck>£i~tks, l'hc twnw:nit H.f.'' (btn. to~it;"nnl 
&h~tU h.u binary p.h»G&t>hi\t .. k1..1ywl (f'8E) mndc1hbd. a.nd :o:hall hr.wP H lh~qmmey §}UKin.un <Kjnivd<mt to 
hai<ehimd mis.•d··.-:'illfir~e NyquiM :iHu:rir:g with a :rnHnff fad:o:r h.} •/ DA, mA within the lhnitA flf .Fig n .. '/, 
Fer PJC"'..a.n._ptLrr pube6, Mm flh:e:r. ch~ncterld::i.:: i~ 

'h-i'! 2 
-~i·~~-(~/f"/2/ 

wT/z ~ T ,. 
H 'j w} '"". \ -~}i["(.,;if/2) c.w (~if:( l w 

n; ""' ~-n T' 

wheN T"" one sym"l;w( time tlOU ns fo:r HI 1\lhh>\ and~'"·· f>A, (;\nd. the firr;t te:r;n HC<.:O~lnh forth{' fii.n :dx tope-v 
tnnn nf Nf1 . .Z -r~tn&mn data 

The wlA variation in group &day frvm ()irz,uit DO to ttw HF cna.xiid crt()ciium inkorfRt.e >~hitU not f>XU:~.->.d 
?.lt rw in th0 h'eQ1.l'tf!Cy ha.r~d h'<~m the ~;r-~(1"' !i'CquertGy t.n ± 6 "M"Hz, and. ;t~ mt tr. ± ?~,6 MTh. 

Th!?J eoih&i(m ••nfon~~:ttHm.t (C"E ~ l'ti,<i.t&l &h.&ll k·i :f.\ Cilrt&t>l.n.t im~pU::ml<~ pn1t>~ with tflJTht.t'!'tl\01. twm·ml and 
b.J.rn-dftinw&. Ea:t:i.<::bm medubthn m11y tm f.uhbd to ndu.e1~ ill(! p-wbHhi.hty of n:.meeHH.t:km whd> .m.~~.r>:~ than 
(!rte cg ~ig.n~! h Teteivnl 0mdtt~rH:<J\,KJy The nwd.ruatwl 3"4.\tl.t~l &hRH haw: t\Th in.A-ankmeon& fNcqmmey 
within 0.75 ~f.Hz vf the Cb band t.0n.ttu: thqn~H.,y and ~haU eonfbrm t.Q Hw spm::trnm m~k. 6Pf%:lHml i:rr 
U.3.L2A, Tfw :r&ndnm mn<biation m1w h\ ikwiw~d knm t.fu:~ tn.t.mmlit N'RZ cl!.<ta td;:r~mm .. 
'Hw CE 3lg;nal rl~e a:r1d fe.H b.mH'>BhJ.<U f.iJwr.oxb:w.t:f.:a Gaus..'Oi<m sh.apo <tithe hrm: 

-;.v-btr~· T ::::. {fth': sy:w.ho1 ti.crH-:' r.md t < n kw tlw r.be timt~ and f.> n klr the iaU time. 
The C.E ~"nd. d.ah RF s{gmd;:; dud not &xo tnmffihi.ttcd simu.ltam:>euu(y_ 

11.3.1.2\A 'fl:'WlsmH f}u.t.of-l.k~t~nd. Sp«~d.!.'"UnL 'fhe t.nm~.m.itt.Bd powv rtuwide t[H; &p;:~dh<~d hand 
slwJl meet M' <~xwe:d t.hv :reh:t.bn> r~.ttenmd::i<;n (RAJ ,lf*~ified twlow, ut<<br the {oU.owbg 0:1»dibm3: 

195 
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Hf.; :i:·:!( ... J ~ -~i Y:+:t 
id+s:ucer:f ···v~···· ~:: ~·:t J., t:H"f.J f:: JAi::i~:::. 

······»>»»»>»»»>><l.~»>»>-»»•·"t""'~~~------»»»»>»»>»»>•>•»>»>•>·»·>·>· .• 

hli:;: PVt@: 

Fig \lAJ 

?:. M1ABtH\J HP)f¥ MJ% i'Oiif 
hi.!. r:M(.S Hi HF$ 

PMekfd l:'\w-a;;nt nnd 'r:i.md.&:fi; tHJ~;tt'lttJt \AXJi i:n (\~w_xiwl C+.ih!@ bTiNYfi'KA} 

i' li ''ff':'<I'II'HH{!')/hi 

\hi? titb)t 

ftA1.l,$A1 Nwnh"Htt.!tMtbti:ntf Siwtnmt T . ..tt&km:gn HkH{Mi;rt:.mer:tL Tb·· IUF diqtH 
~sk~:n:~:t(:~j:~·iiHe:~:t!! ~tn Uhd r:*~~:t~:fHl (:n:bJ~:~ ·i:n:~:~t::.d1'th:~*:::: t~::;:-hihJ t:b:::-~: fd./t.L:1" Lt fM.)t· :Lw 
HhnH h+ h\:H: 1.1n:n 2(? dJJnt\" ttn.::; 

w 7 6 t11tj:ad 
HJ? tf.:::~:.t.~:fu 

iii uti <n 'L+Lcr: 
~::t'n ··t\l'l"':ti:\{lli'i!'\: 1\"H.:••:fh 

iL$,13\7 'f\~KnntttH Spu.d<H:nt Ou.!:put J!t~tqtdt>6WAUL AE "lmriPD+ :ilifpi.cdM di.Fn !}y;, tnu1ii·n:dttxr 

;h\h&r\d &ltd HlHJl he kARl thn.1 ··ZG dl>n\F rtnm h.:l iiJHH'ii<~H ;dgnnb 
ih:li\\ \:hi! whiin ;r.po;:tn.rln tnaMk 
q.J<<H\NI in U .J I L 
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••• ,.,.,. ••• ,.. "'"'"'"'""""'"'""""'"'""""""'"'""'"'"'"""'"'"'-+----

···············································l····················································· 

I 
(;,;\fffi!Ul 

tRH;lJHG¥ 

.F!g tV? 
Sp~1t::in:rm Rhwh i<rr R.F ll&to% Signal 

rsorr;c <%V.l·._:; : 180, 
Af.ff:.)UH~Hg Btd (:!.f/}~; ~.S.H~ "Riibi~"!~ 

~~ ~ ~ t~- & ;_0~:-~4Z/'. 
·--r-..--r""">'--i,_..'<t-'"o/"'""(''""""1o--'<(""-------~··•--t. ......................................... -----.--····•••••••u••••-.--4-•••""c••uu~•~•"•"'"'""" 

!!Pf't:f. M~Q UJG~· _J ., ~ . 
Mf!l: 

"fig H-8 
Th:nurmit (h.l!t-!!:~l-tha:d PoW'%~'- Attn.-rnlati<~n 

:tLU.I$\.5 c~dhs:h~n. E:nforcmmmt S~gmd VM..th.M.g0 .lh~qui~~[Uf)fit. 11t<' r:olLsiun tom:fore~:mHnt .HY 
dgrral. ha.kage 0 tb,; Ukl.o.id cable du6rsg &tA tnuHJ:nime>bn and while dH~ MAU ~"' nnt otfi:~n.:ing m"lb;:~om;; 
sh<J"l l;,,~ JQ.\.<5 th<J.n G dHmY .-r.m.s•, LNlkngE f~hdl tw 'lcs•c.i t.hnn. ···2\"i dHmV nn:-1 "\Iii hen tlw ~AA"l.1 it; tNt in. tho 
h>H'l .. '>tnL~rion <node, 

llJL.L2.& 'irru:t~mrit f}o:t_put MNJumkal ff.eqtdir&.mfm.kl, Tk~ tro.n~-n-;it. m~'chimkd iHtetf:\.0:1 dmll 
he a 70 .U. h:ittdf f'-0er~(~~; cca.:da1 wrma~tor. The <:'(mnu:thm v~ t,b: ~t(hH\h;md n«,~hum clw U h: tLnmgh ,; 

1H1 
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IS<).{ff>:C tlflW<l ~ :\SJ3 
A.NSUil<E:E Shl :SV2.;\ 1~r:trr H.d:lhw.~ 

cmnbl dr<lp cabh) udth o\ HHttl.ng mah~ F-·s.e-nes cm:u:l.ed/lL Fnr dngk> r.ahh.~, im;hd.btiono;, th<~ Bam<.· r.mm.ect.or 
t1'1}\Y h) n;;:Hi br t:nu\:->;mit and :re-ceive .. 

:n.;q£ &IAU Frcqne:n©'y- /d.lo.::ation~,. 'Ihe bnmdbsn.d MA U urrea a d.ats hand 14 MHz: wi~:k anJ. tm. adj.a
tent co1liskrr.< enhrcc.m.::nt ba.:nd 4 Mlh widt~, A tltnt.fk tible midq:Ait (.,'(mt\gut't.tlo~t with n frequency otl'set 
-of IS6 SS Mfh:, r;t Ui2.25 tv.!Tlz between. f,~n'i'a:r.d am:l l.'eVer.se r.bannda im l""N~<>mmenbld. Othwr cu:nHgun:.~
tions, indttdit!..g' duah:.ahl.i), wher.r>: fiwwH:rd and rev,trse ekm.nd.s m.'"£ m:; :+q:::mn>t;e unldi:rHr.HrmgJ c.ableG·, ;d§n 
an: pennit4A.M 'f'he p.KJfcr!:"Gd puking fiw the mmsJ North Arntwk:ai1 $ MHz rbmwds is Bpfw.if:h:d h Tabb 
1L2-l and 'bJJ.b H.2··2. The t.abh>r Hb0 ~J}()tlJ}' the thtta tM<."-i.et c; tdHskm. H1fbn::eme.nt ced.0; fn~qu<'nty 
fvr !H'Jth bt.hd, wnd for ;;in.gll3~eal.:Je :.tyd.e-ms, tbt~ kequen.cy transb.hnn and H:w headf"-.nd bcal or;t'ilhlt.M 
ft-oq tw:ncy; 

!U.l..Jt3 S.tngJe.t;uMe S.ytftc~ns FECq"ency A.i.locmtlnn:!'l." Tnbie 1L2J Hsts the: pcrmbsihl.o h:><> 
quenc,T hand. alk~>t;atkms. fbr cing'kH::.nbk gy;d:e.ms. 'fu•c 1.8:L25 1\f.Hz trmm.l.at:iun b n~wmmi.u:u:Jw:l for· aH aw"v 
deeigus, Th<1 1f:i6 25 MH1 tnmdation if; aUuwHl fiw compatibility with tiilHdl ~tridiaq wy<4e.rna. Thi; 
150.25 Mih tr;:mshhon nmults in a rever»<.d. of the dah;~ <lrd cvllisvm <mfi:~rc(~t:rh'~nt bands, us the lower sid<'· 
l:w.md. [r UFH~& 

11JL2.2 Dud~Cahh~ Systems Frequency Al~ati.Ol1Hs:! h. nord:nmda%d d.tHtl~eahle 1tystems tran.i-ii·· 
mit and rete.Jv? frequ<:,•nd<;>,<; ~lh'. idmtU.ca.L Tabl? 1L2<t hsill Gw wt;rmbdb10 fNqi.Hmey bs:nd alloca;l)nns ln. 
!HIT1<E instances transinkld dualu.ihJ.e &f3k':m.; Kte iu4ahcd, tn ClHth caf\.fl('; H1e, dn.gh>tHbh fr.'eqtH.'llt,Y nll~>:::a· 
bm!i' may h"; "fJiwd. 

"f.'mble U . .£. I 
£hHgie-Gahle i<'TI!quem.ey A.Uoes.t.iofl(.§ fr'requ.cnch&~ in. !Wl{e;) 

"'"'""""""'"""'"""'"'=""""""""'"""'""""'"""'""·""···'*'····-"""'···"'··"'""'"·"··' .. """'''"'"''""""'""""'"""'"""'==·;;;;····'"'···;;;;····""'···;;,·· .. w;···=·····"""""'""""""""'""""""'"""""""""""'-~'=""""""' 
"fftANSM!'rTLR 

t:~:~.::l~ l~~nf Tnuts:P:~ 1 t 
c,;;\:,:or l!\!¥j thud 

1\"a~~'''a.t.i...'l>l 
\Gf.2f HH;; 

H *~;ss<k~~):d 
Lu-i:uJ Omc 

H~~(:-d\2'\~ 

fkmd 

'1\:-:.u-::i~h: tk:n 
U'J.i5MH;,; 

.Heaci~ ... ft:d: 
r -~~~n~ (h«} 

.H~~~~:o:d-::~; 

klt~~.::d 
--~ -~-········· .. -~ ............................................................................................................ ~ .. ··········• 

1!:1 DZ 246.)fJ u:n ·un 1.~2.f{5 

M' t10 2V1.7.f} !.:.H:kU\ ts~~r2:6 

f~f) ~)1 'J~\t.7S 104 ... 222 B'Z.~,w 

-HYi 1"}·:~ 
~v z~~f.}t~ 2t(,.,2SS iVL:U~ 

WI 1ft 2f.!J.~l.r~ dfi--2:14 ti32.ir> 

~~~~ t\2 305.1~~ 2'2·2··24-fJ .!.92.~5 

N{}Tf.~S: {1).&J(H(:: ~:;;fUt~~M. ~pt:«:::a1 h.tuH.h: a.t•:.>=-::~r:duppLr· ... g. 
(:1} r!:':'>i.;nf.:my bk'nln~.<.o d' tl.K ().~~\o.~ ~4ITkf ~nd h~1Kkn.d k:;.;d "'""iHd.'<.'lt :!hdl. <1fi~.:h be :!: !I\. .kH~" 
(3) -~· ~isn~>to~ th-w· p~;f~r.·~~ fro.q.t~~~~j~ ~~lkx::aii-..0~).. 

ns-:0-Yt 

:lJ-t---~w,z 

-::f:-H}-2f~~ 

24G-264 

25·;.1.~-tNJ 

.25&·-~-ft6 

HJ)JLt Eleddeal bv~lnth)n ll.equil'e~:neub<- '1'he tAAli must :p:r.m+b trwb.tbn bdwum Ww AUT 
cable and the h:roadlnntd. eoa:xid m.odim:rL T.h.e lsn1eJkm ~mpeda.t\:t0 eh.<:<H. )x; g"f"t)d0r- th~n iWO kn at GO fol"z,. 
mMsmxd botwoim ~my ton(h.Jctor lincbding; <-:hield} of the Al..T Int&rface c:ahk~ >md dtl1et' tlw >:Xln:ter nm.du.t· 
t.-.w nr sh.h;ld Hf the coux.i.ai ~able The bnla:tk1n me;arm prnvided shall h~1 ahte to withstand. 500 Vat m:s br 
mw .mim.:.ttc 

Th~l MAlT pGwer gupp1y jJpt'nvids-0, i>tvill meet. the apprup:ri~L:'. natinmd rHptimmec;:d;,s, Se"' B.efeNt1Ci1 [8j 
Kw gu.kb.nrt! .. 

' 'th' wm'Jlm:kr of U ;;.z !lrd dl <11 1"J.j.~.i >md. Jl.:U:-2 «N' nci. put a! the ISO ;\t<>dm:d. l''rqllen<:y i.ilbcatiun~l 'lT"-.. sm1ti>~i: hr 
~}::·~ti(>~:::~j ~St:!~~~.d:t:ttdi;.:;atB.::~{~. 

H.l-8 
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C3MAif.:U 

J'&hie LL.Z.2 

TSCYH';C ~WO'l·3 ~ 18% 
AN"blJWT;E SG. ljUJ :l, Lhh b"iiHrm. 

.fhtd·CHbl~ Ft'BQTI0f.H:y A1hm.a~tim:n: (Fn<:~[~Utmeies lu Mllzl 

:::::::::::-:~~_,.....,,_.,_.,_,_....,>m~:»:a::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~; 

Ihw <>ll fhf .Datn 
Bard 

Cr::H E"nf 
h~r,.rl 

--------·······························································································-
a~~r~n 

4<>·0f 

Iff ... (;);(. 

f;,). .. .f>8 

(M_; .. y<¢ 

i:!i:\-ff(; 

22&--?A"t 

;.o:<H··%8 

Nt>··'lfA 

i4()-···2tli) 

~1>~---2t~6 

~S---~~·~ 

N<?l1!$: (li '>'-""~' ,,r tbt'% ~plhnd ~iliJld< <'.1"'.' '""'-'rh.rp\.r<,g. 
(";::; f:~r-::-::cwr.:.cy tD~lr~ir1~~ :}f'L~@ d~~- ~~B.?T1·m~ ~~h~H ~ ·:t-: ]:{S k.H:.:.. 
(3) ~ d~nr~e~ th-t~ r.-vrl~.!) .. =?rti.i fn~q.:.~:..~! i.:.lt{;.;.;&tk:t~:":t~ 

r,G .. .fA 

~V}-·<i:fll 

f};2 ... t)(, 

63-l:i 

-u~·m 

g .. fA 

242---N& 

;;;4s. .. :m2 

't~d···Lii\ 

iGO···:ilfh 

.~f>r>··Z:G 

;;r;-;;; .. -;,::(f) 

lU:L'l2 Cvrwnt Conm..~mp.H(Ml, 1'b.F ::MAU may mfiH) i.L> (Mil ptM(~.r o>upply hut is cleo ~n.o,.,.~d b llJC 

Uw power E1.1pplbd by the J.JTE t!:H'DUf'h the AUf trthhl, WhEn drawing cur.r0nt from the .AUt the c•n::n.ont 
~baH not <m:o:-;cd {).5 A gg r:rovkl.cd ~)y th.t' Al'f B0Hn::e. Tb~ .MAU z,l:o.ll he Ctqx"--hle of qwrating h'.."ffi dl pM>:>i· 
bhl vdtHgi' mmre.!a H 8 \mppH ed by t h.t; DT f.'~ th.n~ue.h the :!'i'ili>'>"Line<.;' 0f an v...rm i;-:;>1 ibk~ AtE W"h bhfi < Th0 .MAU" 
sh.Rl"l not d~;;:rupt dm hmeAband nMxini med.bm ifhouid H~M; DT.E pu>.<>'~;:r ;;;.mm:e fiJI.! below tb~ minimum 
<){}flr!.tb.ma11evd under ahUH"HHJ MAU ({:>{d. wnditiom::. Ttw rAAU rhnll [w hbdc.J. p:zternaHy tn dt•nti:(';'" 
the nornin:il ·q!.lw~ <,fc.u.wet:t required hy the deviw ~t th~· AUL 

HJI-3.3 fhiY& &tttd :iU~HlV"!!:!F 1V:i€:pll:n:mwnt@. Thr, mqu:lrf'-m~m1~<:< fM' AlH ctthk: driver and n::•Y·~tw*' 
oomwm.entfi '>Vi thin the MAU (c\.1\·l idonti.ml with these o:ipcdhed. in Ser.hon. 7 of th.l01 sh.n.dtt:rd .. The drivers 
shdl pnwklc t'l\g:r~.a.l>~ U.1at me;.;;t th.~ ~ymmctry 4nd;iitton:'i'qui:nnmmh nfGn~uit or: ddink~d in Gcctbn '"lund 
the rt't<~i~'rs ~baH a<~eept fjgnab that have trwa>1~d the wvr~t..;;aw.;; lcngt}w vf AUI <::<<.bb 

tUU'L4 AUJ Mecha..ulcd Cm:t.n~ction. Th~~ MAU >~.haU he provided with a 15~pin :maie oon.neetor m:; 
lifp<·w.ined. in ddaH in L~e FL..S!AUt gpo;:Tt~t~tiom;, in 7.6 of thi& &hmdnnL 

lL$;4 :11/!A.U 'rt-m.~~srm- C.l:w,raoteri!d:hm. Signals p:resenhxl on Oreuxt. D(J are t,rfin$f0rrned into ~;i.gnd;;; 
at tlw r.mu:id cable interface hy debyin¥ tlwm md h,v nAwmd:ting tkwm .. Signals <J t the o:mxii.l.l c~~hk 
inkw'ia~;1:l ara tnmsfhrmd into dgnahi <•n C::i:reu\t Dl <Jnd. Cin~uit f:I by a di:Fhent fn~mbg eha.ng•! and. by 
~Hidihonst cl*lRy. 

H,JL-U.AUI to Coaxi&i f.;cilhh~ F:mm1n,g f.~harnwteri'!ltie!L .Dd:a pn-:scnh~d (Jtt Crreu"lt f.HJ EhirH ii:rst 
be received d:ifft.renhally; thmt M<uH~hpst;{;:r d"endPd i ntn ~m Nitl dzd~l stnw.o.m, Th~ f'ra:mit~g of Uw d<:d:.a 8hdl 
W:mn 1x-) t-r.~1.ru;rforrud. into a new :f)('H~ket hr frt"i'B(-mhtdon to tho RF mcclulHtor in ~lle foE;..;w~ng way { s~e 
.Fig ll-6 m~d. Fig 11··1"1}: 

CD Up t-o i} hit~ 0f th.1:l inmming dats sb~Hun may tN~ dmppeii fi:.:r dt>L'<'Hr>n and fdundl<:o§t!:>r &.c.eor:Eng 
pm~pOi>Hr.l, 

(S} Begin-ning with i±B D..rst t..:-wc;, 2U hi~:il ,d t.~rv-vnt ;(H.>tWnt shdl b~ $.tnt hw r"'tdm.'r ~yru::.hrvniKtttiM 
and dm·;k: r<~C>:W0t}'. 
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F\)in~C <~02<1 o HHJ 
A.NSrJEgf.~.:r;. ~t~.J f~j~\ ~t 1 thtt f~~hd:tw 

Fig :tNt 
Packet Fm~ttM.t at Moihdah::w input 

r:n The ned: i'Ni! Ub Ctt)7(00tlQ in. Uw [ncow.bg }A>Jbrn} :'0h~l) both ht! ~d: t~x Z(lr() And. hnn t.h£, Umw:rm:1:1.· 
He& l\.hd.e Ddi.mi.ttr CJMD\ The UMD ahaJl. takE the phTe<c d'(hF zerG<lYHl in. tht~ incoming pd:b.nT\;. 
it d:u:Jt not. he iHscrted hk~ the dnhl. i>t.'wmn. 

{4) AU 't<omO:i.ni.n,g hiU b t:h•o ptGJmbh.', SFD, and daLa iieki'! didl l':K; tcwrn.Inbkd C..;d.n.g ;). tXI'TJ.' \U.W 
iiUJtmhbr plns ~" difrenonbal uwiwb:rpi+ 1.LS.,LJ:L 

en A £Oflt>an.1ble (.BEOFI.}} V.ll1:'d!<ti.ng ilFH zvm fn!iow0d by za uuc-s s.Jwl1 tw u:.Urd in:nmxl.i.at.z:Jy afLer tJu; 
lad sn'arnbkd. data hit (th,;.>. pm1L.1.mhh> is not Hc.tHmb'led), Tl:w pc,sLunb'k !Nl'J b~~ oxtonded. ht aihvi 
<:0nt.:rdbJ. hmmff nftb~ tm.n.smitud Ei,r{·nd, :-m J~awn l.n Fig 11/1. 

(6} AH \d:;! {u.nm<diH.ed p.rt<tr:nbL:o; Ul'k[.}; !!.·Gt'<:'lmtded pH~&;nhle, 8.FfJ, a.nd dat;\,; and pndmnb\e) a:rP 
i.nv<n:k)'l.t 

(7} t\.H bit:-~ ~~Gt}t 1/J tl-J1 }i.F modt~·h:rt-nr are diffr:t(~n.t.~:o..Hy (Jlt.oded .. Figur~ 11--.t1· shov\~t1: tfN-~ Hppf::·a rf.ln-c:(~ or 
lh'l' dnut b.>fon·) a:n.d. srbw the {WE:rrmt.iai emrndtcr~ 

(0) 'I'he SQF 1bst sequJ:~nct r;hall t<~ gen;:~r:tte•:1 ath~.t 0. flutcumihl d.i.Jta !Y<lrii;ltJ"i»dMl by tmm<i":' ibirg a 
v~U.idon <mhlri"e n·H~nt rtF dgn Hi with. 0w h ming g.}o>'ttt in Fig H .. C 

fkcnuw:> tbe prea:mhk of tbe ine,:~ming dda on Cin:u.Lt .DO i£< modifh~d, it k <liliitlnt0d tbd; I'Vl'Es getmr:aL) 

a tnh.l.imum Lmgtb pn~mmblc d47 hiV;, Thzc ma:<mmn p:rcamhk lcngdJ b aUowdi. tn he G2 hHn, ~'-"-' Nhuwn in 
.Fig :U.-·6, 

lL.,UU Sen:umbler and fh.ft'erenthd l:Lttt:Dding M;,.wft.dt.'fltttett.tJL 'ftw NRZ datH shdi ht so\Hn

hL .. ~ci. (using a (.~CfTT v:sfl.fypt~ Etraxn hhr} A new· 8()'-''d "'haH b1,1 U~F:d hy d\(J i:'C'tC:Uubhe~' for every IK)W pac.kxt. 
pnu&cd:od by the DTE to tJw .l\IAT.L Figure LkW l8i a dh.,g:rJrn nf;;1 typitd ~c:nunbht· impk:rtH.'ntahmL 

'The 11c:rn:mb.!.t.A .NHZ data Bih~1.H. h.:. differsnth.Hy trH::vdd {f:-'e-0 Fig n..:n kw <' t.ypiud impim:w-m:tatbni 
'f.'l1e <Jnthx~ enc.tdJng pt\KB~ii (.'Xtmprid:ng htL se.n~mbhng i'm.d. d:iffcronti<>J Qnt:odi:ng i.0. ewH~n.hsl.ly r.{luiva." 

knt ton dhbktn. {;f th' pd.y:n.tt.mi..a.I njp:r01-'icnthg the dutx t0 h; tomsmi.tvd hy tJw fo)bw:i:ng p-dyr.wmid: 

1UL4S~ Cn&kl'l:hd Cable h;; Alii 1/rnmin.g Cf:w.:r.n.et.eddk&, Tb:: MAt! ~bE dHn(0dnte, ,1;6~·:rPntially 
dcrude, <md lnvm:t t!w reo<vcd RF datn !!'i.gmd to :ret:o\.'T~r Hw ?ltmmhleJ md -Lav~c:rtcd dHLt st:r<:'am, Chelf. 
:\lhsH b: rteu.Y<:rd i'i.nd a n~pliea {tf tlw· unftlte.rsd and rwn.hvortGd tn.u.:.;.;mittH:J. dd<i., st:rwmi dt&Ti h~ U0· 

at:£-d .. The :r:e,gtorfA dahl ~hal! bt fun.:('d tu a bgie "onJ' H'Lltf:~ wlww:~ver mt EF d.a:Li. sign<tl tii d<it&:1:<·n1L Thb 
p;x;v\~rl.ts LJs<~ tiAl.D dettttiun. r.mJ. .f . .H~>.:ca ft':J,'ltMnblc ikkdiun wb:m rw tDrri1o:r io) ptf'>&'nL 

Tiw framing in.fonxHtion r<mGdmA i.n the HF data 5t:rea.m. shall !x~ tW:~d bJ 1'Ci~Vtt.'1i;tuet the n~edvcrl thta 
81} Hn.t rw mo:w tbm 8 bit.1 are 'l<~t<t: und rv.~ Uhlr;;:c than nm! bit; m:ld;;:cd tu tl.m p:rea.mblc fi.dd, an.d no bib ilt-.:~ 
<J.dihA tc or lo~\t. f1\1tn the end tA'tJw t:n:m.mnit d.Hb. Detoz::tiun ufthi) t1MD i.n. Ht<J ·uJo~h·t~ data 3hdl ~nib1.G.~, 
a£t.er a find. dday, a l<>t:r.Uy gene:r.<ttcd p:rcar.nWe ~~cqm-:tH;e \lf ;wm<ms pdtt:rtL Thh ;mtk;:r.n. "filh L/' the 
pl.Y~1.rnb'k bit:& ;dhmd dtw tn Hw fi:"'&cming hfo:m;1h•m d. thF bq:;irming <d l.hP Fle.kd: the zer•>·-niW ,wneh.ts· 
nL:at:hm mnt chek tfx<Nery scqmmw,. he UMD, ~md th<o' de:M::nnnbler ~Jp<t.:hro.n.i,;d;ion "!<-;qulor\ee. 
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TSO!rEC iHU·~' : .Hi.\> 
:; ~'Bt1 EEE ~~~~d. :::J.::L :n: } £~t\=q Ji\Eti~~~ 

r·····································································-~·-························=·-~1 

i 

~--~~~~-~~~;;;.,c;_~~~~-~~~~····~ 

TX DATA ............................... ·.·.·.·,.-J_.·.·.·.·.·.i[>,. . . . ·· ....... 1.. 1 •• ,,_! "···· I 
! I "" SHTT ME.G!S!T+t 

TAP 
i i H 
i '---------~················ .. -· .. ················~--.:! 

I ---~~----~,~~~ .... -. ~~~~-~~~---~+------+~~· 

r 

II l 

.F.\g liAO 
Suambk>r 

................................. ! 

I 

········~ ,~······~,,, i 
! Wi ' · ~~-v~~; . ..... ......................... ~ \ ' l 

. i i )=--&."-· 

···························' ~·········./ j l J{, ............ . 

E'\gH-H 
thfh~~P.B.thd .Ew::mk.'r 

U.?H.AMf.l! .. f':D 
TX GP.JA 

Tbe MAC oib U dcY."ntmHc thwn~cc i vml Jato. t~;il ing ::! t:<:ilf<YHt."h:rnniz ing ( CCITr V.2J.-typG} d0;:< r..ran1ld<w. 
T<b prb:r kr:wwblg>:~ of b0 ~~c.~d U.ii>:d. hy tho M:ta:mbl~'Y f"ktL h~~ D.i>nttr.~e.J: by t.he de~ero.mhkn ..-:ircu~L Tlw 
J.<c•'"e.rambbr i>hd! hi·l>'0 VJ}id oatpat lM b.tu fhnn 2n hit irrtervah~ o.flnr. th<· UMD ilii d.d>:~cb•d by ihH 
r.xcl\icr. An m;.mnpk d" 'ill de~cnnd.llv i~ :<L>:~'A-'11 in Fig H..:L2. The d/'fervntinl Q.q:odiq; pi>x"f(lrrux~d by the 
cli'J-:tHKhllHi:or r.md the tb;~e.rambHng fu.r,.d.hn a:rc FB8.o:<tthl.ly ~'((\,JiYaknt h! mviCrJy;ng the ren:ived. rx{;,·ln
n\i(J by i}(x} ail- clefin._'u in the MT~mbTh1g <H'Hl diflh-e.n.th~ Hw:dinJ r<:quir>..•nNmL n1i:;weLcn dx~vH .. 

Aftt.r th~ d~:--;crumb!er -~~ ~yncbw:tnitd, 2~\ bih :t~ftt~r the UM.U, t.hN c<>m·x'tly de~>tn~mhled t'tG:iv(, daLl, 
darhn.g- with tb: 24th bit. a:tk:r the UM.V. r.:hdl be t:r.a.m>.fbrred t~l tl~0 M.tim::hv<er (mt.N~er md. Hwr'.'f'r<!m V~ 
ti'.H AlJf. Th: <h>hq rw~m th0 deteetion Gfth<~ U.MD h tlH~ hq;innbg (,[ th~ h<cHLl,'f' ff*.'lWrd.f:d 't.~lt'G··i!n~.' wn,, 
tern 3\:ml!l:w dws~m S0 that HO mv:rc tho.n G bitt-: d' pr<';ud!l0 o.re b,.t, and thl m1lrt~ \han one hit w:L!.':.'d, in 
•xn.r~m~i ~2-io n E:mn C:1 IT uit f.\0 b Gi:rcdt m. 

Th~) M.AU $hall dd;ect Hn' "<wn/' foLbwPd hy 2? '\muJ'' \the po-st:nmhh p<.them) ami, i:n <::<•ttjcndhm with 
t:he "lose! ,>f ea:r:r.kr dde-r.t.km h~ the data hmd <lr th0 p.nl:ii':ne~: uf H edlidon mfo.~'-t.e:-:,ent dd:~1ction. !'i\f-"d, 
e>haH 'mi>·Me tlmt th0 pad~0t P'W1«:"Yt.td hl thu Lx::...d D'[:E }t;(l% H.>) extrmt&Kl"' hit!'i added by the MA.U b Hw 
md of the ;mckd. 
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ISO!H~'C i:\1:\02 ~ ' WSJ 
ANBl!fZEZ &d. ilnt!L UJK\ £:r:Htbr; 

T>'<J' iN> 
~·~ ;?::} 

"·················""""·"·'--~! .... :>-
F.i.bf l1-l2 

Dmrelr<ubble:t 

The 8({"£ 'Khat s~gnn! <huH be dcwct:cd o:n the HF lnterLv:a and ~;he sq.e. signrd ~b.&H he pr<;wmted bo Gi> 
cuit CT of the Lrs.n!ilmitcing MA.U, om.bj<~i: to the liming tet>:trieiim:w of H.3.4 .. 5A .. If thz; il'ignd is rwt 
n&~;(;rvd at the RF ·lnterface due ta tuilurP of any elmnt.nt in t:b.1 transmiH&r o:r :ree-ehtet, no SQE ~;ign.al 
nmy bo p:tt)!oknted tu dw .AUL h tho event ;)f H C:(dbmon i%',f<rreoment., tiiHTgy will appear in the eoll.bhm 
tr:d"i:rtx;:emt111t bin:td. widri:n th; e0;:\ ... wimh1w tim<:' a~ler i>H~trgy iinrt 4ppe:itB in the datH kmd .. G:rct~ft ClshaH 
be mwe:rti:od wh.en <:Hlli£ion !~nb:renwmt b &r1-1t deteehA ~md ;;hrdl CfrrtJnm; tn be; a.et:Iv<~ wntil uftet the RF 
<ilfnnJ on the RF pu:rt bw fmbaideci .. .N(tte that au sqs 'host dg;nul appctt<::k!d t<:J H packet Wh(>."!(t. k~tut:h i£ lN!il 
than t;h<"j ted .. }Nlndow timt Gt><~ than the m.!.ni:m~m dhwcd fh\dwt kugth) wm L'!:·) indid3n.Knbthf.thle fbo.m a 
tnllisiun entottvmtJ'lt, e:tCBpt by th.e M.i'HJ h:utH-tdtti.rtg, The t:ran§:mitting klt\0 toh~tll bdMl thia bb h0tmmt 
and dmH not: in.te:rp:rnt QtNl'I{Y in th.e tiJlbkm. <Jnfbr{:eme~1i; hmd to bee u eddr1ion when the kq;:th of the 
tra};is:a~it,{,~~d pH.:::-:'k(rt is. ~.f~s tiu1.n th~ ff"(i .... l:cvindow tiin{~ and th(~ 3 Qf: 1\~gt ¥.{(1q ~H~~n.ri~· tutH h·Gt::n trr4n ~nnit.t~~d. See 
t.h~: di&t:'urni.tm ln UA.2 fo:r mnre idbmwt:~im rm cf;d~witdow, 

n.::~..¢,3 t>ireu.H H(J to Circu.iit tH .F'ni!!m.ing Ch&r&©terimt!.0i!l. ln. th.E ab.mmtt (}f j tOtli&'i(Ht,. the 
padwt fo:tntal nfthH re.:~d'li! datf< at t.heAt!f jg illimtkal tc that. oHtw t:ranemdt rurta, G~<%~pt that thn'i) rnny 
b0 one mm:e pn:~amb!.li! bit th.an was s-&:'Ht at the hnnsm.it JX~rt ami up th G bib ofdw pre&m.bk~ hd. In the 
prese>H~<~ nta wA.li!ilion, tho f'Ctti'h~ dat4 i.;;: m'i.ddlned, hut ii!hoU !1!HH ~K properly tlanche8tur. tmco<k%L 

1:L,"L4:4 AUJ ta Cealtid Cable i1elw,y Char&d.eristkcs. The tJmh~.g m1d deb,Jrs <~sm:tthkA with d>P. 
trarmmJH.er of the MAU .1-we identified behw '"!.b emmre wn.lpdfhi.lity w:lth &!.l MAE'! Hw d0hya ide:n.tLfkd 
b-elow C&tn:i.Ot he m;:ce(di~d. nc~> tmded. off with e-ther delayr.~ in the &J'3iRHL 

HJL4.A.l Cinmit iJO to ltF f.h:tt.a §{p&i .Uelay, 'I:'hf~ dHhy irom It tra.ndtion en (:iH..':tltt no rA tho 
end of a bit tn Ut<~ IXITT<:s;;wndh:o.g phmm C:bnl%•~ of the RF dEta s:i,g;rwJ fsut.h bit ch.ootm so tba.t an 1{.F bun,;t 
phase eh.atwe does exigtJ shaH be nn mOl\\) th.an 24 hit btrt!.Wi, The dday fmm the f\mt 1:.:r.m-wi.thxr; l).h f:in:.uit 
t){) t(~ t}w flrat appe.ara.n~e (!fHJ<' Bt1(1t/0'; i:hJW6VOt, b not spetifJed <~RC<:rpt a,.q it is ddennht~:.d by nthertimirlg
.;\htioit~a~nk;, 

1:tJ.L4A:t Ch'.ewt DO t<O C:E llF 011tput Dehq; In tho <.w.:nt tbt the MAU UE.gi:n;o; n.Ydvia.g flnMg:y 
on the etki.:dgJ r.nediv.mjust before the DTE pnmonts dahl h1 th.eAUI, a cuUillhm shall br~ dt~Le: .. t-Cd 1<lC<t~lv~ ~;s 
d0E..:rihed in Fig H--4 .. 'f'be J.day from ib·\ first. bit at Cirtuit DO nf tiw AUI t.o the pnis:(m.t.udun of edJhiqn 
enfb:rtement At the eo<uial cr-.ble inw:rfacf) in this drnxmstance r.;hall be 32 ht Hr:Hw rtJotxirnum, 

t:LSA.4.$ 'Th'&@J..mttit Pmi!t&mlAe tu HQ.E 't'tlHt Signal Ehil&y,. The dElay from the h;\Hul t:rarw:iti(m ot 
tho fh&t bit at the fK18tamb1e (B:rou.dbvnd En.d. of Fnun.!.i Ddlmitn) n-:w<~8u:red at .. the R.F' p:wt t(~ the f>(J% 
pnint of the :r:bd.n.g B(lfre nfthe SQE Thslt sign.hl. gfwH be 35 ± 3 bit timw .. 

l.VL4AA SQ.E Tbd iHguaJ .b:mgth. The S({f: '..f!mt. i:liKnd lHngth. 'lh,,llT be MJ J: 1 bit htrHc!il os nwn
surtd at th.e 5(ht pninb ,~r thz\ RF r.~iftll.hL 
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GSMA/CD 
l::0(ki.EG &8Jz.~.\: l.J!.lB 

c\NUflEEF Sd W.U .?, Ht<l i:C.Htiml 

::n . .:J .. 4J$ Con:.d.t.d Cahl1:1 tt~ AUf 00hG' Charmct0dt4!0&. The lVlll:l.T rcu:ivm· timing rmd ddaytl 
descri\:.'{(0 hdow t'ihan ltOt h'-" <~xuwdoo GT t:r::-Hbd <~U' \lfpkst any ofh<O>:t de.luyol in the eystmn, 

l:L3A.5d .Recdved B.F tu- Ch'cu.it fH Hd&y. When there is n.g wik:1i{m in prog-rmm., t.h.e deby fnm1 
the end oft he S.FD b thr.: r.u;;dvnd HF datu r.;igna] at the c~~mdal nth.te lnkr.f:ace ti:; Uu.o end ut the 8FT) on 
Cin:u.i.t Dl, "haU h~~ a mwdrrm:m uf 75 bit times (s<ofi Fig n. 111). The n:d.ninmm. it> nut. ~p.ecifk,d,, nor -Ls tkr 
dd.ay spedrlcd <it othtT lm:atiorm in Ute packcL 'fl1e end n.f {be SFD in th~! .n~c.ehrN~ RF daht tign.Hl (<Jt th.;: 
cnaxhl ea!At< inte:rfaee) b (j<,?fined a& ths hmt'·· at whJch th<:' enwkipe gf the ean·ier w~uld. ;xteE thmug.h the 
midpuint if th.P find bit fi:.1.bwi.ng the SFH \Vm;. a :wr-e and tlu! r.1e.nnnbbr dbahkd. 

! fl '.· .. · l MAX f"'N · fiMN 

M~WE}: t~Mt$ n~:; ~ rs 
<. fl " ~l)M0H\ Gi' rf\r..t,ff-8!.< 1!!l" (Hi Cift.C!!!f 00 

.Fig H-13 
No CoHfgi~tn TI:m.ing Diagram {Cmitt k~ AU.H 

:U.3A.5.2 Recehred ItF to CE RF Oudput and Cincnit r:1 f)day. ln the f>VHlt that a odE«imt i.s 
deb:-:;ted via th.0 bL .. by-Hi; em.npwdam:, tlw ddoy fNnl the ond uf Uw bit in whhh the C(~\lhion W<~:& ;;h~h.lCt<:e<l, 
:t1({. W0ptt~W.:'rt.bd. by th(~ .EF a.ignd, to the 5!}% point O.t\ the .r.iring uige of the t0lhifiun ~mk~n;ement. signal 
shaH nnt ez;.'c~:d 34 bit time!i'. Th~ deb.y ir~m t.h~ sa.m£ IHini tG the first. t:ra.nsitk;n 1.-d' Cirt:uit. CI dmU nnt 
(~1!:n!(d 21 bit ti.n.ws, C3i:reui.t C1 i<iludl VW:WJ n.ctivfy .mJ nwN' tkm 31 hit t:imf!S dt<0:r. w1Jvity on Um RF i.rtbY'· 
fk0e (ln bnth data ehannd a:.nd <:dlisi~'n htl!iJt<>:tmcnt dmnnd) n;af.\es. fk:N~ Pig 11·14 an.d. 'f)g U..JG. 

ll.:fL4.5,S Cotri~hm .enf(we<eHH.~nt to: Gi:R"•eu:it c.;r Od.ay, h> the event uf a colhr>ion l'nl'orcm:nent by 
anoth.er R.f.A\J,. fhe deby Erma th~: Ml-fh.• point on t!:m dsi.ng &:lge of Hm .FlY.' wllitti.mt enfM;xmwnt d.gn.E.l to the 
fmd hansit\Gn. nf(:ircu.It CI dwJI '!:w no tihi.re than ;n bit ti:mm~. Ci:rewit Cl BhdJ bP ad be fvr- a minimum of 
h hi.t timer.; and shaH becmne in.ad.iv·G wlthin31 bit t:imQ<: of tb.G t::essrttion (\fadivity mt the Rf coaxial cahie 
interfat.e, as thowo in F'ig n .. Jf'i. 

1L3A,5.41tece.i.ve nata t& SQE '10%t Delay. ff f.i <:n).li<;inn enfurc(~.ment Klg:t!c>1]: is t!\X(iVWi dter th<~ 
u~d .... wi.nd.t)W Rignul hecnm~w i.wwlbtH \flfli' (fl) in 1L2.3.2), (lt i.f ttl() Mi\t! has t:r.a:r.t.s;mitu~¢ nn S(.[E 'fhst 
t<>.qu.f'nu>.~ thto MAU i..'-'\ t0 interprd; the .:d.Edon ~onforcem<'mt ;;:ig11d a~ an SCJ:.E 1t~st signaL Lf: t.h.(; 8{[E T\.--wt 
oo:equ1m.ce Is z:m:r~tly de kx::b'd rt.hat i~, the t;;.st; )i\l~A~E\ then the deb.y i\:\HD the tad tmnsihnn (~f Ciro.:dt n I 
t;,~ th~! fin&t transition. of C!rcuh Cl dmll ~x, at v~ust 0 but mA mom tb~<.n lG hit t.i:mtttJ .. Circuit GI ;1hnH 
HITna:ir.~ u.dh·e fiw 10 :.f:. 5 bit hrneiL Only tbt" trn.rmm\tfing AiA1.J <>hall R'f.Bed its Circuit C! a~ a r-Hfl!Uit t)f f!Uc
<:-0Suful completinn ofthe EH.{E 1\:::f:!t ~9q11.enue .. 

If u .::nUbion enton;(~m(mt Eignal. h re-c~~hted bd'on1 ilw nd ... window fl!igxl~>.l be.enr.n<.o'1t bned:H>, d:Ho M.AU 
Bhdt interpret. it ag ,;1 edlision er.&rrt..'~l.im~mt and. th>: d.m.i.ttg- d' U.3.4.53 ,;lmllmpply. 

RUCKUS Ex 1006-pg. 201

D-Link-1006
Page 201 (of 293)

3djc
Sticky Note
None set by 3djc

3djc
Sticky Note
MigrationNone set by 3djc

3djc
Sticky Note
Unmarked set by 3djc

V
Rectangle



:iHH)':t·.t JtHKi 
A:..tVfiJU't,:F H\:;~;j Hd2 X : .. ft}J ::·::::.::~:g.:::::.:: 

j(,f,f 

Ciillt!AhNt Tlwdtt@ KlbtcytiHti' f*KF' Khth ~A ttF Co{t.iginn Ft·!i}htYHYMi''il!Cl 

Wtg fJ,lS 
C:\Ahulil$H -~Tnthwg Oh;;g:wwnt U::'oaw:i&l (;&hie, flt6t~C'iknt tGAUf Clt><:aH (;f) 

~r~:··~: t}·~ tt~m:d::f · 
dv' hkdi<Hi o( dvJ 0&/\t.r. \Tt;;.;:-rg!;;n,'·t\. tkw 

t~:fr~::t::r· ~k:·0,:k tb:~Kn tb.~.:;. tr:~~;Jn4~:H;~;tt.~:,y 

p:~tthM:=n{:::~} {~:f th:~;~: 

tbr tAA.tT h n dt<id d.<YM ibn1 i/76 hitB)', th£ 
Uf{i11 '1\)!Jt 0{\\lUfi\N' lil'Hdl ifn tlw t1Hiiiii i\8' it b hit lHWitnd );;;hgth ;:;ftdhtt;+. 

Ehf <.:.~:rrdtd:t (Jl dut·~ng thf: 
rd/\JJ tr-nnlrn.itv It dwrt 
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r~·K)flf:~C SBQJ. .. J ·: .HHK1 
A NSV1Yfia:~: s~:d .8::}:':::. \ ~ ~~(b.t;::diti~;g_ 

tr-a.nm:nHL:d w}w·n tb~ cdHd~m L \L<#::tuJ by t.he 1JA.U, th.,~n the timing i\rr Cirmit (:1 j~h"1U be the mune a8 
it i~: for HJny nor~n?J eoUi~h:~tL 

1Li.L4/lln.Wq?weket {{gp ffuqu.h:en:ten.L Thi .MAU <.>bdl lw >1Lle and tPW~Y Vi tnmm:cd.t dM-il pr.+ 
fiPDted bit hy the .DTE iHi bt~c.t th~w so bit titn<.O§ after the b.Bt bt af il ~ .. (\:0lVd pnckd: w~w P<'h1etibXJ. by 
the MAF Ht ibi\J!J. 

lfi¥U·1G 
Timing &t.Alil for ?.>;t>o·Lt>.ttgth C@ttX 

1VL4.8 I.Ht 'F:tTt:H' kti:d<t, The M/\lJ E.ha.F bnv"i~ a l.LJ Er-m:r }bte CHER; us nwnml:rHI clt thf: AF! l.c\vcr 
Kho.n nnz~ e<nw i.JJ tot i.n n <Y;wrv·hwgth umx" to4 ~m.viwnm.tmt (t..hat i.!l,, a C:fl<kt:h.l cnh1e .::mmet:dnn 
,;d]{ekmdy <.>hoM tc L'l.Fb w:~g.Lgibk &eb.y and t:rzr.tsmjs;don 1rnpakmer~L\ .h eh.dl hBYP thi"' hfQl br 
mceive ;;igoal kvd& in the m11gy O>p<<ifn .. d in lLJ.LLJ ard i{~ U:>~ yd.HKG ·~f ·<ULJ dBmV :rrn~:JlA hf.B.z. 
w·hiLc iO:lau<.>;;i~m nnifk. Ibis l.Yopnmm:d:.&'' a 2.t.S dB signa.i--f.:o-t\0-iNP mtb Jiw thr t<pwA~Hi mini.rrwm 'lign~t! 
k:vd> ·A d.E-rr;\l nm< Fn:r Hre NBH'.>:' FER in a. '\.:y;>t~cm" ~''fiV~nmmbd.: (n;~ Gf!fXl%d b:> ;uJnl··length u.'>s.x}, H 2G dH 
fl~frmd hntdJ!e rr.tdn is req_H.t'GL 

The MAC gJvlli '!'•~et: the HEE H'ip . .dt·encnL'! :-<pH;itbd dHwe wlwn meelvhg d:n.n,gr>< ~<f 0p h; &l VlHM<u· 

b\t1:~ iden.t~(:Hl hit.:~~ 

11.3$ }h:~Ed;HJty: Cm:np<:m<:on.t fai!.nr.:s within Hu: MAU •;,b::;tnmi¢4 ~hm.dd ;ttd; imtHd~i ('(~;r.r.;mun[crd.ion 

?lffi{l.tlf.f (ILh,~.r T\tAr.:,j mt Htt\ bm~<.dbtnd nu.:.·ia\ .:.~s.hk .. C\1·11rH:-ct~>m. tl:nd \!Uwr p<lM!iH\ enmponu1.t.J <Am.pt>i.ng 
t.hi) mefln.:.; <:J cmmediq,; the .\tAU {;J ti:t~:; e<:l<.L'.dd eable dw.ll he dc-siignxd to minindze tho pr-d.;;ah!.it.y of tnhd. 
nvt'''t?.rk Llfin.n:.. 'fhe M>HJ i>hJ] be t:ksif.("H.\11} b) ()(ovide '*·n MTBF oL;t .lH•&t 1 GUO 000 hNrru with;;ut \~.<~m> 
inn eommu:durthn ii:dm"fo amunyd:bar i>t..atiomi aL;adwd. b Uw hNlndhand hKG.l network mHdJu:r:tL 

1L43. f.liduy Budget nm} Nd;wr.wk: f.Htttttt:.t.e:t\ T.b:: &day lm.d.gd for- the h:''<v:;.dbrmd MAU <:Jnd .r<:;&t cf 
the Pl'\'l\ikd. 14.}'et i,~ tabu.L,l.kd in. 'l'Hhh :UA· L ThiE t.<~bk inch.;;;<b:;: allz.'-c&ti~m;; fht tru.nk cd"!.Lil (Uw b;wk.· 
bmw eabk;,o: in tlli~ B}Sbzu1), d:0;p (Ehk<-; (a k·ngth <if 2S m i(j il@sunwd); d.e. Thfo vd.Ddti>!~{ o:f p.mpagaii.on 
ansumed nn~ Lwk.ded in tb:~ bbb~ UAl <£ ntlh>r tyTK& d" ;::.nhk'-E wiD alter th•' syKhm d<Jtnebn: ae~;w\bngi.y 
The typx<, 1d' ;,::nH.c;;, inekdirJ.g thL m b; of d.rop end h:utk cahk kmgtiw, um lw n.h:.:rcd. as l<mz Q ... '> tbe tntd. 
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fSOfLE() W:l()?;-3 ~ L)t.};) 
ANSl!Lr:tg Hkl &G1:}~ .. : lf:~J l~ci.HJnn. 

prQpag9tion d.duy fr-~nn Hw meoilt di.mhtttt MAlJ w the heaclend dw:n not e:~tt:fYJV '?0 hit Hm<e~. The b.4al dday 
i::mdg()t. ot5?6 hit tbwe indud.nR alhrw~mr~ for. tb0 :rweambl0 and S.FD <.G4 bit.&), 

1'abb HA·l WtbubGE deb.y dhu~tion;:§ ht a dud-u>tblt system with n(f .h..~ndtn.d dday: Ja t:randated ci.:n· 
!flt?cah!e SY>lik~ms, Hw hillidcwl trnn0k1tcT delay n$duc.ee the n1azi.mmn trun.k: ca.blt cl.iahumr hy LDA2 x 
CVIJ, when~ n is th&>· dday :in tl.$tl1A%.WOnds, and CV iii\ hie e,t~bb vd.;Jdty i.n n.a:n.v.swoond~ per nwter. For 
;i Yt?. mifr.n velocity tru:nk r.abb, this Nduetion b [fkltty b:l.S}! 7 J:!Hj :m. 

'1\ibi(l llkl 
Bn1adhnud TJtwl·Dab!<e BJ>'&t<etlH0 ..... Phyakal Lnycr :Oday ih:u1get 

::::::::::x.w.~:>:><::::::::::::::::::~:~w:,:::::::::::::::::::::::::::::::::::::~:::~:~::::::::::::::::::::::::~~m=:::::::::::::::::::::~~·""····""···--""'··~=~~::::::::::~::::::::::::::::::::::::::::::::: 

t-&~~dtht~"t~ 
Ab:;''H"l Vdue 

tn~ ~::~; 

1/fJ::.l St-:'s.f.~a tZ put :tml f1;~;f~'fXt' ..................... ,nn 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••w•' 

~tirst bit frr.>"l,~. DTEI ~t AUl 
Atrl n~~~~ iHC r.n .e1~ 6. Lt ~:.Wt~-~ 
Ch>o;t;d DO t-11 Til, RF Oui 

'1\.: tJ.nly Cillhk C!:f> m t>t 4.27 wdm} 

h. 'lhlt:ll&. C'"hk l H%H m <J ~U\3 m;,,) 
fh. ".r\"<.::id:r; CA>k 00 m :a.t 4.27 .oW~tl:l) 
!~: [kr~p c~~bh~ t,2f: ::¥~ ~;; 4.1:1 :ndm) 

1\:w:l. d" .Hh Cr<tfi(l;ii..hW>O Ch.ltt: h11.0f l'O\Jr<:<'i di.n3~) 

1h RF kl (\JUkhn S.nforr;.\mml t ftF fht Crom RX. hit t.btt· h fi:;>.:x;.,j to t:" .k 
*r.H}r" U.:: wHi;~.h:~n ~~~f'!=N~.:nH:::tttt ~J"!.~t) 

T<: Dmp Gd/o '2C m. ti. 4 Xi x;,:4ml 
Tx '!.h.m.k Cd;b (.130\) m.llt ~UJ:lw.•/m? 

R;; 1'vHJt Chbk 0&4 n1 flt "UW adm' 

lLs: Dr-<Jf C<'.bb (~1!1 '" atA.n D!J.h:"l 
H~: C::~Ubbn E~k=-n~;:;r:;r~t:nt i.-l~ C~h>:..::~t (.\ 

/il.f.i C:::tbh~ U>C tr~ mt 5.1:~ .:c~~:iet) 
I.J'"tt; j n~tN.W C-n:lhk~it.tH r:m~::ra~ 

DTE.l ,hlll'l~· Gl"w.!.w.d 
A~]qs=nu\<""~~-.t.:-;:~ 1\"a_p,~~ Spht-f-.0:r.u~ Ampr:n~~n\ ~tr.d l\f~n1·~~n 

0.% 
;t(J{J 

6~.H0 

fB..Hf 

l.K, 

1~)0/V! 

;;.uw 

l .. G6 

iL4S I'&A.U Op0rethH~- wtt}'ll .0&ckets t~:Wv:wt£\W than 512 Bits, Thf\ MAU t.:rat>i:\ttti.te an SQE 'l}!St 
o/K:_~m:mo:; out\) the RF me<lhuu after tWH'Y tr·a:t1l:im~tte4 pac.kd. ff th.e fra:mb plus p.nsa.n1hl<"¢ Hmi 8f.'D h; hws 
th«.t.n. tJw t0d .... windqw in krtb>ih, a t0t<:Ji.ving MAU t<l.m.wt disti.ngui.dt th<-'!: S(?E Tut signal fnhn a co!!hrbn 
011Rwc..onet>t signal dut. t() ~;~. ¢0Hi~iun. The-refGt0, Ot0rotiou <rf the .MAt.J with data f:fnmes ~~hvrter than 
512 bit'-l may >etmse Hll other n·weivi.ng f4A.rk to s-He a ool.l.isimL Thn harL'>·U~~tHn~r MAG, h<>wf-•v.-er; 1·ee»gn.i.,ws. 
the Slt.E '!hst l:Axause Gwf !viAU wns the ~nv: that. tn'\rw:m.itted the b:oi>t An· MAU t.ta.n.•wdttinl'( a ~:;hort 
;:mgkd tmt cn.NJttntev& utnliis,iun. can distL:-..gu.iih the :resulting rdlif'liun i.'n.fnn~ement trnm an SQ11 1\mt d.g~ 
nal by thB: f.at.t that the h'Gtt!ilmittin.g MAO wm P0t h.OV0 t:ra.nsrnitt£d th.& S(iE Tswt i:'¢qU(~Ilt.K\ u.nk:w; tht 
pa.tk.d w .sih,:wter t1:l.an Hr<: :nnnd ttiip dwl.ay nn Uv~ coJ:Je plant. h the b..tter inz;.bl:nc.e, th.0 tn;;.mm:ri.tting AiA.U 
may m~t detect a t·dhsi"n tmfn:rcemenL 

rt5 Gharactedst:!cH ut tiHI Cflfu..dai Cahte Syl!itsm. Tlm tah.ln rqrstmu u.pnn whitb th~~ b(Vi:tdhand MAU 
(}J"lf~taf.og shAll tn<xit; Hw id.bwtng dtmt:ricd rrrd meth.anied :requ.ir<m:ti'ntl". 

HJ'i.l i<;Ie0trieal Jteqlltii.rom~nt"AJ. The deeh:-kaJ nYJninmwnts (}f (be c.abiQ iiJ'3hom a:rf'· listed in 'J\~bit. 
:l L5-- L F.:ach pamrnder is a.;:rp1i.cribh' over tlt~) frw:pJ.emy :rnn ge k~ he ursecl. by the hw-m1hmd .MA U. 

Adjatent: chanth.'ol ei.ptai ·kvoh dJ&ll. be umdskmt with tJw n:cqui:remerttt of 1 LJ.L 1 A. . 

.206 
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\30:1[<;( NiU!-il: "lAP 
r\NSV~EEE ~'Vi f:D2.i~ HfW"1.E~1H.kr: 

'.!.#hie HJi...l 
f)cah1<1 Sy§tem Eh~etrk':fi! H~qu.iwerrH~!trb;: 

:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~ 

r1nfl<i."'k."""-' n; o 

Lf,~fi. Yariclti<u>~ (p<i"l' 16 MH:t.l>Cliif.l} 

Pnih Lnw rht~~w""~'~ >1ny tfan~m.i~ V"ri arui r10r..d>:e 
I~>rt~ ~~~~:dhS-f" bH.'l-1 ~~~~·~ab;:,m) 

l'-r''I:IF fkby v,,l"i<Ji<;r; 
....... .,.,nt;d <l8b'l. <'l<<"<'iM 

"""'"''>'<~ Ul Mlb lnnd 
·;x~ .t'.d.H' !'>tdz tlli<>: 

~i-4 u·~~ ~;.1 ~n· 

IL52 Meeh.rmbal.H.0t:p:dwem.:mb:, Th?. wrmect.lm; d the u.o.hLc t.'j'sb:-;m to llw b:n:s&d.hard l>til,:U i..<> '-'~-D. a 
.&'tn:tda:rd F'··Si'n?..:> stn:~w·mi rua.h) con:tw<Jtnr. Hrr U:k dual--cahk fE.'k', 1:w9 su.dt <::<anned:or!!! a.re rGqu).r<Jd~ l)f\f 

b.r tn~nsmlt and the otlwr fo.r n~cei.vR 

U)J:J !.":4.•.i.My Fk-iqu.Ire:ru'tm.br. Tiw mm;immn bngth of tltQ cable syf.ik/m is "--'Omrtmind by the d1nwab1~: 
rifilrtd Hip dd<ty from the hwth~'"t tr.tr11mitti.ng MAU tf:l th.f\ Ltrt:lH·J;t <'&(~d\·ing MAlL 'Y}hb U.A··l <:ilbws 
140 hit t.hn.?.0 rM.u:d trir dday .in. th.£ cahh (ij!!!h.om. For tnmk ct.o.hif.' p:ropae.atimt vdodty 0f $)),;} m:;/:m, u-~0 
dhws Sf/!{) m ~J t:mnk eablN (nmml. trip; H>Kl m f:nrr.n dN-i fmrUv8t pd~~t tn thH hi~~Hbnd), :iirtd 25m vf 
4-27 ndm F'bdty drop <:e<mbLo gt em:h MAF In addihm~, 50 m of AUl ubk i.:i'! allowed 'm ~'HtL MAtT. tb>.r~,. 
f4re <t!1vwing, ~n thh G:>i>C a mkrrim urn 0f 3750 m D'J'E to OTE ~(1pn:-atimL The.i~~ lcng"J'lc; win be d ~ft~mnt if 
eHbks> of diffe.r~!nt pr.vpagatkw v>Jiu,r::ity (tr•! U.'i!ed. Th~s b a!T~!pW:Ih.b ~;o kng as t!w max:i:rrmm deby Lt n.r.t 
~'Rte~Aml. 

F0r sin.gle---cal.A£ ::~ystems, t.hf;:! maxi.mtHn dd<r 0f 1.40 bit tirrk:lii in.clmks 1h~ dday thr0ugh tlw hHHhmrL 
The .mdxi.rmnu e~lb.k '"JAiH'n hm.g-'"...h :m1lHt hr·: n.,dm~Pd approp:Matdy; mr cl{'Kc:rikwd in HA--1. 

Hf:U 211ecb:'-kal ltequ.i:rementw'%1 .. The he~~der.d :f:h;:que.ney t~:mdatGr perfo:r.nw.n.c.c i:'! i:ndmhd i:n Ww 
C<~ h1.e EJEL>.m .Chn:rad;(~rf'"tio:s Sfli¥Jfli:d in U }i, Hxe~•pt a,<; diJ:).M,d i:n Ta!A~· lLG·-L 

'l\ihie !L&! 
0'\:e(t(u~mc.y 'frM ahlikn' .fh~(tn.i~llil.M~:ntg 

Gr«~T fld"Y 'kda~h:c. 
=:&.":' .. ~t..P;.d d.r·*':'= ~~-~:u·-y:-:::1 • freq~~~;y~-..... b_~w:~:~~ d~t; c.. .. ~-r;;~; ~~~j r~}i --~~~~:o.~:-:r fN"=~lu~}H.t-1-
~n:r.di ~:;:d-e:; V.fldn.~~o:F~ {th-Jrn. 8 MB;r. ~;.k~· i:hf; h~r~t 

rh%. ''iitri& troq:>~tl<)}' b l MH~ ahn>>< tfv: C£ 
r·.c=rt:~ j) r tr~~q~ ~~rn~y) 

:~0 n::Jl{~ lv1Hz r:u~~
iS(l r1~ r.Mx 

'f.1H~ :fi<eqUHney tran~htor cont:6f:.q;k:f. tv t(r''-<•l Wl.hk ~}>sWm dda,Y and RohuJl be l<-~~K•hd by tlw V<>.mlor wifh 
t.h~· in;:ml·hl·Hdput ddHy ln the band of up~orati0n~ Thf\ dfH:-..t 0fl rwt:wm-L leneth t:<-l.h. then be wmpuW:d 0~r 
:lL-1,1. 
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rsn:mc f'J(U·'l ~ Jw..n 
Att:·:G/H~Jtfi: Btd ~{/P.~:~: "i ~$}:~ 1~~J~ti~~1~: 

1U'L2 M-0-cha.nh~d fh~rp.:dN:ru.{mt§, Th~ input ;md ndp:tt mo:~bmkA in lethee J.~1dl be '/fi L L~mHh Ji .. 
~'f.eriw.;, <::ondd eonneet;~t·~> .. Tb:, n;nm:.r.d.on b L\,.; hmaJhanJ mnlium dt~ll bo thnrr::g};. H uuHi.d ;;nbk w~th u 
mutin.g .mak F··MmHii umn~:dn:r~ 

lL7.1 Safety .R.etp.:dre:oo.en.!.& This .~uhJ.Gt.ikm &elt kwth a rmuJJ1.0r i>f -rGcnmrnmdatL:>ns and t,"'<Tiddiw.~<> 
·rdntcJ h t~a:f,,ty eune~wns. Tkii liiit h; nGitrw:r mmplo.'W" nn:r <he;.~ it add:~H;!B r.;Jl puJ.sibb 5afvty htme<>~ T1w 
dt~:dgner ·is urJJt:J b v~nEuH the rdo\-?tnt. k·z::.d, rwhond, n:r;.d inW:r:n;thmd ii'<tht.y· :rq_+hltlom> b i:Gf.UtB 

t:mnp.ktmk with the ap{.H.'"')"p:r"i<ttc st..ax;J<rr::h 
L~~cH.! a:n:a network ~~<lhk ~yAe.m<l, m:r descrfi;.>8.i in this ooeti.:.m .• Bf.f. *lhjw-t tn at kmst bur dkBd.: tkeLtie~d 

;;;<d~ty .h.aza.rd,.: dur~ng thdr m;.:., and <ksigrwm Df cmn\d1:ing equipment 11hm.ikl ht o.wan·! <{ dw1ii; h.azar~b, 

Th~) h:e<.:~scb a:t'fi' ;;u; tnllows: 

(1.} .Dku~t ombr.t betwsYr. 1..-w>~l r.ctww'k r-ompvn1.0hh Md p<>VNr m.- H.JJhdng cir;;uit;;; 
{2) Sh".dJ~~ dm:rge bufldup o" loud network tnbl.es H.nd. u~mpim<mh 
GP Il:i;:.dH!n<:>r-gy t.ran«im:J.,q ~u1.:.pkd <mh L~~ hx::d ndwo.rk eahh n.g s,ydarn 
U..J Pdtntid d:1:fibnm\Cm; b/.:w<wn Md'iAy g:roc . .md5 h~ cv-bich vm"inws mk•.,·nrk ~:mnpo.ned'! ;,;r..;; n!~'H(){::(('d 

Tb~J.s~ d>-o\...frk<kl ;&;:d:\>ty tm:nu<h" t"<l whid~ dl sLdbr G<lbhng i:iy<'L'nH :.:;.r1; it:J.rjHd:, dwuld h~~ dk'>+:.\tVJ fur 
a lno>.l network tn pr,rhrn1 prf.lfY;'"r""ly ht ~J.Jlbw% ;:mrpi.0onot fo.t r.ropcdy hi>tn::U:r;.gtlw;;;e faults fn m~ (~ptit· 
Htiu"d system, '"IHdal me~wure11 sb:lll he L:!.k.d~ kc en~u-r.P L't<rt Hw hkmded saf.dy f.inbF'~' a-~~' nd m:gd.ed 
w"hs>tt Al<J;;bi:ng m· ddnchbg U([U.tpnwnt from th:; heRl HHlh :n.dw<wk nwJium uC :>.n h'"{h:i.nu nd.:wm+. 

So ;n d ind:dbtinn pnv:tin~, H>" <k£ r&d in appl:knb L:" n :-J:i.u:n.al md locaJ wde.; "md n:~gd atiun0, ;shaH b-e 
blJ.owd h f.\Yh'j" lL'fhHW i:n whi.th ,'i):U(}l p~\1.c.i:kt: ii' O.)pliff)JC.. 

tL7.2.1 fh~&G<1ptH::dHty l..rtlV%l1i', Sm:m:.!s cfint<:dh:<meH tf .. om ilw mnri:r,:nn.~.nt kduci<.;' ehA."'"'".'"'mw.gnd.k 
ibld;;, ~'k;...i;:roi!hh;; J.it;ch.a rg<!. lrn.rwient vdtage~ h>h'fe~'H ortrth vmrwd:~o:ri<'!. d;c 

'l'he rhy-:'f~'-'>\"l MAU h<miwm:v ;:;haiL m~·et /:;;; r!peGi!h4im~i:! w.iwn GfWmhng h Hn ambient plant' '"{iij.'{i) fe.H 
vf: 

CO 2 Vim from lO 1d.L~ ih.rough 30 h1f.l,..; 
()\ r; V/m from 30 Mih,tkmmgb 1. Gf.h 

ll.7,2.,2 Emhnb:u. I.ew0k ?rHo phyilieal MAU .l'un:dwan~ dtdl rr<my1y wlth the >\}it:iL[t.;wble :n.<.t.tLunal and 
lu~d J>tQ:l.Jati.on-3 fo:r emLshm levok. 

llS.a '1bn1p~c:n~tuno and ffumlidHy.T.k;• MALT o.nd O.S0l'><:;io.wd <>~hk <'}'Bk:m '~n' bX~M:~i;.;;cl to O(i.o'"f\'tR' ttHr· 
a :rm:;iwn.<~H'-' nmp;e (d Hlvi:rmm:wntE.l o:mJ.ithr.s, r.dllt:&J to t<:;.rnpr-.r.ahn'<:\ "humdity, and pbye<h~a.1. hand.llng 
Hl~±l as ih0c"k: and >'ibrntl(m~ Sp~Kific nqnh•m<mt~;;; ax-d. vd.uw-,1 h:r t.h£<~~ pa:r:mvoteG are ;;onskkxe& to be 
hr-:ymA Hw s.t:f.lpe oft hit io<tumhrd 
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L10JHA.~ tV~G:S'-~~ · t G~\2 
~\.tiS.YlEEE :Std &C~1. :~~ "! ~;:~r~ fA~.~.r.~~~n 

1.2, Phytd.caH. 81gn.alingJ 1\<:'lled.inm Attachm.e:ntJ and .lsasehand 
M.t~dimn Spe:dficatio:ns~ ~r;ype 1BABE5 

l'LLl fh<;t't:V.i&'%\ LEASEb i:;; a 11Jh/!" CSMA!(TD net'"-',:-;:rk l>~BHd. nn t:wldd pairwidng-. Each HTE 'Jh.b 
Te:rminal1Equip.ment) ls c1t.m"-cor.mcded. hs a iillmreJ hu.b thruugh two rml:rs thfd. L.tw:,i;im; <H.' tn:nsnd a:nd 
:recd:vo dmnnd&. E.ubr; ean h:; cm~ca.dc>d., a,n.d IJl'Es um be t:un:r:~ctnl V; d.ny b..\k I'ae.keti'! trarwm:itt(Jd by G 
rrr:c ttC prrtp<:lt(Hkd by Hw hub tu 8 h.ig+re~<i<:wd huh iJ Oti~l ;;:x.i£ts; nth0tW[WJ thxc hub hru-cldomtB the p<+ckd: 
h.:'Wk. down. W BU. T.Y.IT:" and hwct"kvd huh~, P:;y;kds .rer.dved hy a hnh f'tom g highe:rokvd hub <u·c wtnmr!·· 
m1tGd b alJ aHad:wd fYI'Es a.nd. hwer--kvd hub. Tftwu or men~ DTlL;. er 1ow~;r--'kovd b.uh:'l truns:mit (Cmt" 

WTi\Alfly; the huh generate;,; n <:<J.UisiMt·pnH-t.i.h\~ s.Lg:nd t.:hot {he· rr.r.E."< iL~to:t ;v a cd!bkm. Hub§ b£::tW~·%S) a 
h,<.tnmnitd.ng DTE and UH~ Iwadet Ch.ighurt; kNHl} rmh prnpetgatG datH (~1: thH t:G.l.Hd~)tju]We:xo:n<::-c s-lgnd to tbe 
header hub; th:ig hub b turn. bnlg~L:ihlt& thE ru.c:k.;!t nr cdH ... sion dgnd tn dl DTE.§ ~n1d hnvet,.\cq\;) h.u:lh\. 

LLL£ 8cnpt\, Thf; UJASE-5 8fl.f£H1catinn hulkh upnn tiH~ first s.b: mqjnr §H::ticn~; r1f t.hit'! s.b.ndttd; tb.) 
n:.:rnaining: mnjor BHotiGna ()JHwr· fhK!l th.b (inD, d z:-ourovu de W>t Jpp!.y hl lHr\SEt. 'That k, t.be h'h:dh 
Acu;;;w C'ontrd (MA.C) mH~ Ph:'•tsjcd Sigr\ahng fPLm ,s,,n,·k'1! Sp~tifh;uddH ~in~ u\1\d in common with Mw 
other i.nqAmm;,ntt.tif\HB uf thiB &~.u.&am., hut th.<, Phydcal fAed.imr1 /\J.tw:hment CFMA; rmbbyer, tntnX1ni.e" 
s>ion ntdimn, and hu.h thn.dkns f<:rr 'lyp-; :mA.SE!.i a:ro i1J)e\+~hd i:n thh ,;<1tdon. 'fhe rehtizm~hi') d Uw 
liJASE~S H1NocF\eatiun iM Ht<~ 081 Ed!mmee hbdGJ rmd tho fEEg SG::UJ: CS:f:Mt/CTi LAN l\-Lxbl h il.hnwn. in 
Fig 12'1. 

bit eoR Thn hewi.nt~:rwd \l.§i;'d fer dw tumsmbriiDD cfa d:n.gb dnh \CDU or cnn (W wntrol (fX.H (ji' cvr,; 
symbd, 

bit rwk~ CRR.;, Thil tA.k d' do.to. throughput en tl-w mo.liuw Un h.!e> nr Hz, whidwver L tM•l'·e appr0p:riate b 
tht~ o:nlturt\ 8<~<; 1.2 2 2A. J. 

CM'rl.t\1:'" Aen~o. l n a locaJ H:rPH netw;:;:rk., "m (Jttgning: i¥.;tivity of~~ dah oihdQ.n tn dekd; wh.dher >.<.niftlwr st.a·· 
thm i> !;:r:wsmihi.ntr Nlih~ Uwt the s.Jgn.<\1 JJ1\Nidt"Xl by the PLS tn Lh.e Fl\i.A :whhycr indicAte~ that mw w 
nwn:o .DT.Ls a.no ev.trently trnn:sn.ti.Hl.tt~f. 

CkK~k(H~ flaiR fhMo (C.f.H} • .A Mandut'1twr ontfHbd. ibh "L" A. CO:i i.f. ~)m:<did HB a LO hr thm ftst hdf<< 
l:lfH hit: cell and. a. IU hr Hw rl<Xhnd. half o:f th1 bk ed.L 

(}locked l.h.i.& Zero \GOG! .. A lvbndteHter eneod.oJ. data '"G." A CDG i.E eno:ded as <:\ rn fbr the drd.:. hnH nf 
!:.hi:<. ¥~it. N~H Rnd H LO for tb~ S<oeond half of Uw bit cdL 

Cbck(>d. Vio!f.liHtm .fU. {C"Vfi), A symhul th.aJ daEheratdy vlnbtm;; 1\b.w::hmd~Hr enr.ndiing nk:i\ used as 
pa.rt of thto Cd!iskH1. Fn's<.mu; dg-naL A CVlf ii:l <mvw:ld rt.>> o. h<.tmdhon ftuln. LO t•J HI at ilw W·'prmin.g 0f 
dw hit cd!, 1-H fo:r dw entin~ hit ed1, mld :il tt·AnBition fnm\ HI 1£ .LO at the crd. dt.h(~ hit d!U. 

Clod;;ed '\'iutd.i<;m .LO {C'VL),. A symbol. that <:bhhcw.tdy \tl'J~&tt.>~ Mnn.ehestcr (!:nn::tding mh-u,. tttwd 0<' 

p.rui; of the Collifli{m FteS-<r;:nu:o 1-*lgn.al. A {;yt, is et1f.ntk-d ;;;y a t:t>1ros\tifm f:rem LU :tt~ L(} at the begin.n.ing d' 
tlw bt cdl, LO i~U' Hw {mtire bit tdl, md H tm:nsih.m~ ftwn; LO to Hl at u:u.~ <::nd. oHbt~ bit edt 
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f\SW 
f1CfEBEt4CE: fACH>t>L 

HKJMER 
LAYERS 

!":CCC A(<::.::::l C:Bt§t}:t::::o 
L.l~Jt. t.*=C=tJt: t 

H~KH··d~J~t 
K.hVLHE 

/\C;C::!~:ftS 

CCJNtNOt 

Ftu k£<1 

(>PT)f)f.fh!~. 
<>C?Nt¥n;c:T~!C}N: tt:> 

!NAt 

UlASF:s ftelutLJHthfj) {,(j dth liM) t:ip<W:t ltYtll+JntH ln.L#~!tV\H.tH1<iidNt oxen 
.llehwent:H! Modo! aud tiH1 JJ<EE &UiU1 CSM_Aj(:f) l,i\N iltio(h;\l 

t:omidon ttn):#~m(.:zt fCP), The PiWi -M:md;,>dnr 
~:wr·.:;:~:f b::?n:~l~fk~nN. -Seh "12: __ J;_.2 .. 4 .. 3 D:Ir ,,,,,, .. , .. ;::;.u.:-::. 

ih'lH+wr b:trb 
~:.D H ·j_~:n;:r~:.n: ·:·-~kN::\d 

T'hH h:i.gkwtHh<tt. b-u-b Iii:;. n bl,<t'i:\t:thy \1{ bub;;, Th,} lLLl t:toitik.:::g;,:f:.:;: +:+v>::u::::: tr ::tllon;::,.;tvnl 
H\kl t:t tlt.~.!d. t :tt~. k~:i·· t~>t:§:~:L:::tr~J ~~j} LVZ:t<m: tL t~t {~n::;(W tN::·;· q::n::~x~~f..!:~;::h~~~J. tt? ·~it .. 

cund:\tinn •v1-terw n-o itt 'iii/Lr:\ ::JiY'U:tt: it.n. tfK~ tw.nzwnisi\hi.n LitH' h i+ wu'd h1 ;:kl+n-•~- tb<!: 
§,of> 12 J )} 4,/ 6:r ,:;,<:., ;,,<I'W)l; , 
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rso:n·;c &~02-1 ~ .1 G::J8 
.->,NT il:tEE ,';d BG~ ./. 1 <JSX:f f\U.itte. 

([} 1 Mh/>1 E;gf!dlng .r:c"h\ .M.r.m.r.hc"'h't (ortt~H'hA 
\Z< 1\•t~t!l:d pdr wiring 
Cl/ Po~nt:·lo·pulnt iDh':tcermedb:n of l.E'E:O: tn hub~, <.J{lth nw~ tw~deJ pdr c>U~'·iq; ''-'-'the upward Ln"k, 

tbt: 1<he.r af.- the down.wmxl. iin.k 
(( Thltap<.\i.rs ~An t:oct:i-"'t ln tiH ::<<Arne td<Cpb<ne c;,"0"le htmr:lle~ <.~S vviw ~win:; 
Cl) When a lub :r>:~>:'ciV~)i.' r.-:igm~L fwm a nTE !W krtJ"(ff··kY~d lwt\ it pr<){)Hgi.\lA·W Lh.t!tn t0. ~ bighT--hwd 

hHb if OtW c:dst;;:~ d:hvrwite, the huh hY~:diiYl~b the cli.rnd"' }n.wk dnwn tn th<' IYfEs. >lnci ).(wt'"r·k-vd. 
huht;! 

{til 'fllwn a huh n;e~:ic·e~ ;;.igndt> e;:mnnr<:mtly fmm two ;)J' mor,, IJiho (ft. lv;on-:t·k'v~A bub",': c S/Ph(iratm; a 
!Jrl\qw.:; c:oHisi•m ;rr0r;~!nee s:igw:-d, <md dmtriJmh<; it ;M.; ~"UP dx;ye 

\7} DTfAn-hub ;rnci lmlJ.. to-huh inh::rhc:c:; aN ~'-l0G'kicc>J[y isokwd </:both <c:n&s 
(B.; Up Ll thee huh ltv<.;'b iJ(' <o>lhw?i.:l. 
tr;) Huhs ~)(%¥<-!a~ n7wd-e:r~& 
(.l D; Maxim mn i.Yl'.C.·b:~-huh Htd huh-t:;>hub &!sbr.Mo h; ayp:ru:&hw:Jdy 250 m Lr hJ~'Pr~on.<.> wkiHp (cablP 

ty("2 depem:Ln.L &~)~~ 12.7} 
(H l Speda!links tnny ht:: utt.d M extend GHt:1(o l}'TF-h~~}mh tor huh,ti~·httb dbt<o>n.:u to 4 k:m 

:i2.L5 Com:pntibHity, 'I'bb sp0cif~.;ott:lon u1lb V.Jt nw:-;. yd.ndp.d r.ompahbiLty ~nkrbz:~:_ nmHi!y PM.A··h-
tl:bdmnL L b ih.V:;wkd that J LtF~n;n.t. .lmpkme:ntdi¥<'?! d" I.YIP.>; ?Hd h.nbs- he. <hk tv inh-;n,pPrHG' in 
:i Bt\SE5 JwtworkR, 

\ J r Prm+ic i0r bw-umt ndw<.>rks, ;,N rel0kd w huti1 equipncnt ~md (dlhE.ng-
(2) f/hke it pm:;~!J:-stf. t(~ U'>f.: teJ.:ph~rtt.•t;fJif.: ln"~!Jlng Wi.dr<[( :md ln pa.M:i<:Ubr ,SfWr%' w{finp; WtH% 

avctiieh!P 
C)} :Pro.-:de for (oat>y l:r~'i-b.ll.ddlty, reeonJigumbiELy_ and &·!f'>'k<; 
~:,J Cnnwc inl.erc:nrme•.cbhii~t.y nfi:ndqmderdy d.•nlnpel D'LE« :-mJ bit~ 
un Ln,"<n~' frrimtc:& of:DTE :vx:f!r.-:r; 
($} Pmv·kk <:\ comnn:mic·<>-tioa dmnnd with R n~rmlhmt: nwe,n "bt .:<rr•1r n:Jp, A trw phy;~>~tl Lwer :'1-<.'rdt~~ 

k.t1>-xLcc, vfL,~o'\:<; thvn (~rK' pmi ~n :LQ8 ~~m t.he erder d' on.:· .P<Hi i~~ :ta"' r\t t.he ·! ~ak k:vd) 

1.Z,SJ Major C(Ot~cepts:, '['yp;:· 1HASE5 b <e, l Mbl" CSM/VCD r~dwm+-- DTI~~ ~me eomws:-GYJ b hul:;._-;, ;and 
hub i.e r1thfir lmtd by p<dnGt&<:r;wint wh-ing, l'H>tiltin![ in <.\ o'\Ur tq.x:\lngy network .f.ht<J tn:uH>mhflioni; HH' 
M.rm ci''''"t.c r <:'n txed H<L 

An ek'rt1<J~lt&ry ~crd\gtu'~~ticn if! Jhc-t.rated in r'iy12··2, l:t\ thL ·in<..;.J nn~, each f.J.TY h ml'H\(od:;.:'d J:o thn huh 
~ri.H J.(*r-m·<A~ t:nm&r.dt and ws:-eive <:httnwJs (rrorntuDy "hi'N twisbJ pilir;;} 'Ht12 huh Hwv<:t H:O: th.0 pdnt d 
ww.;.<;mkghml nnd p«>:rfn:rmfl two maj.rr Lnctbns; ;;.igmli ,.,,gNwmU,mkd.i.ming i>·t.pvd:~xq) a.rd o:;!bsb:n 
dH.&A.ivn, Wh:m ody m~'i' ffi.E kmtP-~mihL th0 hub :rcp0:-1tf~ thz: ;lignds, eempt·XM thg f0.r ampllt\Hh! nnd 
til-we;,, dbuwtbn, and bw~dca~;U; t~~ dl .DTLt>, \Vlwn a hub ckh~ctl& twu Gr mo:r.P I}LEs t:tx•-"'m~tti"ng mw::ur-
ri'ni:Jy, 11w "hub g:f.:i'lcratt.:<r a mliq<K Cnllh>.:m Pre:wnn.' (CP) clignd, whcb it brmdumb; in,;t00.d A the (Wig'!· 
m\l"!y tn:u~mlthd dgD.&k Th: huh t~mdtme~ h~ :-H:md CF until It ~-ewive~ n.n, from Hll L~wer--"lvvd i.H'K"', 
C.P h.ci..c~ the rn~p<.>rty UmJ jt ea:r: b: dd:Hetd by T.Yl.'Etl ~h] <:~ &bntb~th~r 0.)de viu"bt;ir;rL 

Thl id:eru,n.nedL)n an~hit.wt~frt: df.<:-; TifJt imply <my minhnum_, typkm, or maximum r\C.Jmbcr of [YI'Ea b 
b-~ tf!t-;ned;;.'<:~ tn il l>iv~m huh; th.b lfJ an ir.qA~'ln(onLrtkm i!~- in:O:tall~ttbn d<.Ch>iL 

Up 1;(, fiV<' h/<d~ oftwb; nuq h~ uu>c!.ck~L A twn--kvd u.n.G§_praC(~n is llk.ort.r;;lted [n Fip 12<1, y-itb :. ht.<!.C· 
<.>r huh (HH) f.md inten1Modink lwbs ~fH\ Th<.>:re um: he g rmmtlcr. ofHk thxe :m u.c: b~:· l!n<.:' md nr.lv mH~ H.H 
f>wh D'i'.E or IH 0. ;;;un:r,x:d:d to ~l bub viH se~urate t.pm;o:mit <md ~x~e~'i'>'Z' Dharmd« (nnnna11v tY:Q .!.wid;ed 
p<~irn). An fH pr<+~w~tn' 0gmd1." thnn lh' fYif~~1 L<w:tHJ thf'. JUI: h r>encl.c,: ('F bwo-wd the HH l; Hk event Gf 

?H 
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Wig t2',jtc 
:tw:t[O'f' Huh Notwn.zk 

FigltHt 
'N\>t:wqvk twith T\vH iA1VHts fii'Huhri 

;)!ffi(i.mnBii'' h~(lt# FYf'F::"-' <lf '<HW6t '<>;<: ff++. rr ''"" 
f<:;;;fi:t\Jh::s:& oF its, l"na:n:+; J' mun: Uw:t: •fUf' lt' :{\·ti'v,,, ·i:t g;:•:n:t)r:<~.hw i'.\l?. 

l\rr i!in;;:~::"',~,:;~=~~:J:;~,,;:~:,~}r:;:;:~';::,~~>~~,:·::; ~~ r~w· t\ nl ;};i;~jk,i:;',: ~~~:~~~~;:~l:~r1~~~,~~~~,,:~;~l::~ :li ' i,h.i ' ''~~;~~:::i~r:;~:';'v'i~;;;, 
i~n<": bi~ tn ::\nd 11nn h.n.k out, tHp!ai:ld:'f: vn; id;;ntkill hi MJ:et bubs. 8pKl.Eilin.lui n?n f:i\Hd:<:ti'Ji.H'\ pntmihly 
<Y:itt(:\\i.tJrt;t iH:tivn iJnVh:(,(\ that Ari; VfMJ;(] r<<p.d.dng U%.lTC j:lf"i:iJ:llif{iiditl\ ddn.Y dt· fH:lfi\knll1· 
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iJ$;,9,% i\pphcrttien Pettp<<tf~'¢, 

\ 
;, 
,\~#:'~,;~:tt 

\ 
\ 

'''""~,.,;,,·,,,,,,.,..v dt!t)d':i;•;:·;?;turn ~tt~~~:~ fi:tr: ~ n:.ftd)f+ i:t: t~;~ b·e ie 
:~Alh:~f ~~:~·:n~~t~:r·{~.n.nn~:t:·htk hn~ Uitilputeh.\ ur '''if:i:'\At 'A'i:irkAti'>XiOiiY fn iH&n\ 

{(Ut:'l'i.t:i!d i:t:: bti!rbtl{\tt kpiii'Htt' ·)("iff': htidjdk%' 'iYrU h9 J~MNl. 

t:lSLdA 8Honek,, The <:'Ji}UiU1> ddlmitn( JH qh;:;{VYHti\hl win~L''"" L;r An \liWjH{H!od nf 
i:irn(' 1:h:dny whidt Jh~ i:rntmiti<Jnil w~nu·. Thi:' rni.l'i.h\mm d:H?tkHJ. G{ <>il.uno.~:> it thE 
intnrFn>n>Hhq) s:k:.?invi ::n 4 .. 4 2.2. 
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u~x.vrr;c. BSG~~~-<1 :: u;:st 
£·}0"fHIU.~i"blf~} fhd s~rL:j :· .159-S -~~~:hWi :::~ 

l:;';'LfUL2 .P'1''>"'i'V11ble. Th.<' <tl'GM1ih1r'> ddhnit:q· begin~ n piVkd h<'ltlH11'i~~"jon md pn>vidH< a 1igtnd tLr 
n:v:+vcT' ;:;ywJwnn:\.:t;;:).\ hr>. Th•~ ;,ignni shn.ll he Ml. i~.k~~rn:d:ing JHl.tfx;;:m d' ern ud Cf.)(J. Thi.s pa.ti:<:crn ;;h;.l 1J hi·: 
tn.\liHnitbd by ilw IYI'.L h.r a f.hi.nim ~m of 5S hit tilmm at t.b' hiiginninG of m!.ch patk<c't. '!'he lnst hit of the 
pn%lmbb lll:u·lt ·:~\ Uw ibd bit. nfFtLntnbk heLm lh."-' ;;d:rut,-ofcframt:~ ddLmikr) .sbd h-~ u CDO. 

The rtrE hi ru:p;;ind to .>mpp1y nt h~L:<Jt 5G bi.t:<J (.;fprcull\blc ht (wdH· tn sati:<J(\c system n:·quint:m()n.ts. Sy:<Jt6m 
c<n1ip0nm1t;; <~ns,;rn.e prcan:;.l:ik< lAt.'J in. otdct b l)<c'l.'f<.H'm tb<o<h: fu;v'tim;-&. Th;; n.umber. d p:rce.mb1c bl.t& 
.sowr.cud cnsm:rPii ~El adeqtw1e number ofbib; an: provid~!d. Lo midt s;y>d;nn eompr:tnd"lt to f.;i~IT()d/y hq$kme-: t 
itt l\;n<tinn, 

12.2.:1 .. 3 Btad:wof-fi'n:une i.h'jli.miter~ '.rlw qfd> indieat~j§ thi' st.;:u'f: (;:: <'l ff;.nv.. ... and fd\r;vs the 
ptemnbk, 

t2 .. 2J.L4 .f.tmta. Ti:w <da.b> in H t:ran.smiEfli{>n 11haH iHj :La md!iph!E oh~{ght (b) d1Ctd.ed data bitE iCDth> 
wtd. t:'DlsL 

12.2.;,1 .. 5 01nd-t'lt'."f'nm.&n'!!i£S~liJt>lh::.lituitet>. 'fh£ <dd.> imhcates the o~d of'' tnmsm.i.E.skct and m:rvLs 
b tu:r:n of: tlt<j tnmiimittt~.r< Th£ idg.na.i shaH h;., flH, first pn1: d as!. ll.lL, 

ti:.S.l fh<'"i~t:Vt0<!1\ 'fhh :->et:bm dd1Ytes togitai do~·trnd~~rishu:< •if Uii~ DTE FLS 3u.h>yH hr I.TL\Sgt;_ Tfn: 
rwlatimwh\p {).f thk sp.:riS(tJhn to the hnti:re s.Ll nchrd b slw>vn. b. Fi;;- 12-S. The .-wbby<.::r md ib rda"!im> 
ship io tho fvfAC ;md PM.A m:tbli.;y-.:no ~m~ driS~~-rib:d. in r:w. ahsbad: way a:nd do n.d: itnplv Mq pa:rtknLu: 
irnsk·m.~m tntion .. 

( 1) TlH:r0 $f'() two ckmrwL rKtW\X:TI Om F'f)j md PMA &ubix;yetL Output dut~-\ c~:rc PfW!S(:d. thn;ugh t.hr~ 
~Ju.tp·~Jt C~1anneJ .ar~.J. inpu.t. dnt.~t tHtd fOnt:rol ((J);) ar-l; p:::tAf·(i:l1 thr\;.ugh~ fJ~.t: input (:~~BTI.i~.(~l. 

Vi E1Lh di:rH.:tinn of rbta tran-cdk thnmgh the PLS n;w:ra14:H indepmdenHy and ,,:imu.ltiik(i'Hly (Out 
is, t:iv.' PLS is fuil dnplex). 

CD "GnemJe.s OUTPlff. . .LTNT1k ftnm the MAC *"' blny.-:r -il:d/1 {\ Abnc.h.e%{:0~· mtcnd<.<i wrnc~~fo:rm t.hat it 
M'nds t,u Hw P!\1.A ;m.hlHye:r f.Jtttput drm.&h 

<n l.lccod<:w a Man(J!.i'E'lH' H!u~dod 'Navefor:m fn~m trw PTdA subhyer iu~mt cin:::nit intn tNTi)T _l.XN1TS, 
CAHFtEF.. . .STATfiS, lind Sf.GN/U .. ,j>"Tl\1T18 

1.:Ul.,2 f.<\n:wt:h:urd fi):N~d.!h:n.Ho:u, Thh ;wdhm prov.\deB .<~detailed model for the I.tn~: PUS 8uhlayer. 
h<Lmy d t hto t.:tm<> v,;ed in t:h:i.~> e;~~cti<m. wwo spodfL.:: hi the inter0'l.z:~~ betwern. tLif: sub lHJ<!:r a N.d t"he !\lAC 

.stJhbymr, '1'hPF<: tF:rm.s an~ dtdlrt>:,!d in tlK" ii<nviN\ ;;p;dfkat.i.<Jn fiJr thP PI.B SHhk.Y<'t (:«x· fl>l\ 

~1"g:~~~ng~ 

nutput 
ou.tp ~J.t "Jdh~ 
in.put 
i<~pf;. t.. .. UJie 

;M,g.;;v:i.ng 
Out-pu.t inf(;rmatimt 
N ~; dab tn be output 
ln-pd -trtfhmw.tion 
Nn input b.formathn 

YLS 
PLS 
.PMA 
P.M. A 

t.2 .. ;},2,L:i m.ttpui "&1essag:e. Thu PLS .,,ublayer. >wn.rb Hll m;;tput mMH;.age tn t.hr; PMA suhlaym: wh~!il 
th>!. .FLS ,>.\tthL\FT wuliWlB a.n OUTFUTJTNlT hvm the MAC ~-nfhlay~;,r. 

'The phydea.! f(-l;1Jl:tativn of tlw output Hl('.§fiR#Y~ ifi. H CDG m: H en 1 Di'mt by t.h.e .PIS t<J th<~ PMA Tht~ Pl.B 
&ends >:t CDG if t.he OUTI'UT ... UNTT is». ZERO or '' ClH ifth~ (JUT.PUT UNIT Lc;, ;') fJ!'.rE~. This me1isng?. i1i 
tirne~o:H:kd, '.Chut is, vn<.::"-' th~s n:t,fK>agc iw.s been Sfnt;, the hH·;(;bm i~ nm: ':i.Hnpld<ul1:&.nt:fl one hit. tim~: latet:. 
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:-s<vi v; &WiJ.:! : w;n 
t-,~\'SlrlBEE ~ui 8(:1-)L 1~~~1;j. Tt::rv~~n 

OS !Et::E 8Ci2:3 CSMNCD 
Rf:FEHUiGE MODH. LAN ~/GDH 

! 
! H1GHER 
t lAYFP<' t 
r········ ........ ·: ... :~.·-·······1 
i ~ 

! SESSiON I 

f i i 
i Ni: TWORK: · 

1---------{ / 
I !lA'A UNK v 

i 

~ 
! i-"H"?.HEH ! 
! lAYE;RS ! 

/!c~~················l 
! ILOG!CAL UN.'Ki 
j ; CONTEGL j 

~ ~-=-~ED~I\ 
i ACCESS 
I CONTROL 
~~: 

I 

PMA 
PHYSfCAL 
MEDHJM 

AT"IACHMi:NT 

I_:~::~~~J --- ---- MtTW..JM 
DEPENDENT 
!NTERF.\Ct:: 

.... ·-· -v ·y-------··••••••••••••••••••••••~•••••••••••••-. 

PORT 
PfJ!A 

hUG h.S 

r<.;nr UPPER 
FMA PNA 

! ~ 
r-------t······················t···············........f---

P0HT 
MD! 

i i PORT I [JPP ER 
~ HD! ! MD! 

'-,r-s;-"'-··············J.. '"""! '"""'W"""<""""-l 

OFHONAl .. 
CONNECTiON TO 

HiGHERL.EVEL. HU8 

.Fig 12-5 
Station. Pb.,ys~c<-'(1 Si~~<'(h:ng, ft .. d.di0:rn.dd.p h~ fb0lOO 08l Rkh.wei~te iW.mid 

and tht lEEJ<.: $02.:} CS!.V!t\i'CH !..AN Mod.d 

Tht mdput mc3;m_w' <:::mmnt.. be !"<mt ag<ti:n until tbe hit wH being H:or<t '""a tt>:O:vit .. <11 3'.:mdins: J:he p:aqiom; 
ou.tpr;t mi'M1Uf'~\ ·ig -~vmpk<~~ .. 

!2.:.t2.L2 ;rrn.~pu.t_idte .h:h~5t&age. 'H~<; J'LS tmhh.yer smd.r; ~m ,wt;mt....idle me;~,;;ztg<; to the PMA muh" 
by%.>t ~it ~~n timr.;~, when trt<' T\'lAC ~<lbl<'<yG:r :!3 not in th-i prv.:~+~ 0H.r.anshrr(ng V<J.pd dAn fH':r<x;;::~ thE AL\C 
tv PLS i.nh:-..rfa;:c The .r.wtnd.}.dh: mGH~lf.i'' h ;1.(, bngm: "t~nt (.<md the first (H.!TFL'.l'JTN IT ;};; ~~.:mt u.ci:r;,g thl 
r.;ttf.p(t/ rt.f~Hgt') when trw A.rst(HJTPUT ... UNIT (.[ H pud;:d ioJ n;-<.:AjveJ frcm i:hc .MAC 1mh"h.(7C< .. The <rr,Jv 
;mfj.d!i! mwmng<; L ,-1gah .. . "<o!'>t if; th• PMAwb;t\ DATA .... C!JMP.LETE hi t.'f.d'h•d fr-vrn "i:.:h~· M.AC ;nd>1aF~r .. 

nw ph.:;ro;kai n-nAb;atinn d'UH; mdput .. idk h"H'8(.$~~iJ' hr JDL G•!fit by th!?) T'LS to trw T'MA, 

UtJS.!:f inp:ut M®s!%;m.gH. ThE. l'MA su.hLyDr c>f..;r.f..:,; ,n; inpu.i me!~C>~lf_\(o b th<> FLS 3ub1nyer wtwa the 
FM.Ah.as1'f5C.'iv0d '"Hi frmn Hw nwdiu:m c.nd i& rnql(o.:md to rnmo&or tLoJ hit b the FLS. 

215 
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'I'he phy'f1.i.u'l1 1\~a.LnA:inn of the: inpu.t. ;~ni'Wti./<~ <:~}n3irts <A' data unitN, C:I.lG_, CD1, CVL, n:r CVH., derived 
from Uw ~ntomi ng dnt<1 i~trea.m. Jf '"mhigdty et:id:ti d.tK to c.Y:ecm1ive w+x~ ~H' ji.ttm·,. ib~ PMA may send r.w. 
mbtnu·y tomhimd;ion uf ti:tr:cm:. 

1.2JU!d.A in.put.. .. id!m YVh:;!\!:!!13:@0, The Fl\l.A ;;uhby(~r sends an input~idh nH~s"age t~) th!t PLS hJb·· 

in}T:r '<'-rhen the PMA snhb ... Ye:r d~~es rwt .hive dtatt~ k~ &~tid b the PLS ?~ubh.v<"L Tkitt 1.;~)ndit'f<.)fl t;xhts wh.en 
t:u:rdm:· is bst or IDL if' :nx::eivod, 

.Ms.:.:ntgu 
{lGTFUTUNIT 
OU'TFUT .. /:l"T'ATLfS 

JN.Pl.h' UN.H' 
c;A.HJUI:R. ... STATfJS 
SIGNAL ... S1.ATUS 

.M.eacir;,u 
Dat<t ;;cnt to tlw PMA 
H.P<ip<:m<:<~>·tn OUTPU'l' .lTNIT 
Data n:cedved frmn HF~ PMA. 
Lnd'ic.athn uf·iflput •tdivl.ty 

fnd:!cnt:ion of <n~n/nc N:Tm." foNhtbn 

i.\lA.C 

FL"S 
FLS 

l2,iL.2S~,l fH.I'f'Ptf:t.lJN11\ 'Dw MAC t-uhhyer- suHh the PL8 Bnhlny<:T rm 0(/fllUT UNIT every 
tim<' the MAC ~mhhyer- hnr.< a bt b m:md. O·nu_;, the MAC 8ubl.ayet ht» 0-ent.. %n OLr:l'PU'I'.JTNIT to Ut<'· .PI.$ 
''HtDLilf!\1',. it mty xwt sutd Another OUTPUT. ... lJNlT mthl it hts reodvcd an Ot!.fPl.J'l .. ..STATUS uw<>FUge 
frmn dH~ FLS :;:uhbym' The fH.Y1'.PT.!.ftiNJ1' k a ONE iflh.e "\fAC guh.Lly<wwants i:h.i\ I:'"L8 auhhiJ<.~t tn "''nd 
a CLH b tb:o .P !\LA m.!.hb.ye:r, a ZERO if a C.DQ is ded:n:d, o:r <~ DATA .. COtv1PL.l::'I'E if an. l..DL :b <ksh<d. 

!2,!;LL.2.3 OCTPt.Jt~ . .STl\T'tJS,. The PL8 snbL>ytT tiimd« tlw hfAC 1-lHhluy\ot rm (H/I'Pl!'IST/UT!S in 
n~Mpnnt!!H V! ~'very {)(J'l'FUT..UNIT nWtiiVHt by fh.~ PLS tmbhl.ye1'. UUTFUT ... STN1'U8 1>cnt ir.< em 
CfUTPUT ... NLXT wlwn th<; .FLS r,;;u.hby<·n' is ready tG au:;qA; the ned: OUTFUf< .. tT.NI.T fnn-:n the :&IAC 1-n:d> 
layer-, ('I'he puqmEe of OUTPLl'I~_<STNl'US is tn synchrn:fl.i'l'.e the l\L\C ;&ublayer daL; nntp\&t with th~:> daL:t 
Intt:' rd the p.hycjGtl medium.) 

:LL3.L2,3 f.N?\Y!' .llh!'.f. ThM :PL ... S 0mbb.:;>or- mmd~ t.h(' MA.C t~uhi!\'l0l' an lNPU'I' .. FNJT fW(·>ry ttnM~ 
dw FLS t>V.'cin\'1 an input <n<''W4\U fruWl the PMA ®ubb.J'm'. Tfw !NFUT ... lJNlT il'i o ONE if tb~ FL8 s;;.b 
loy~y u~eeiver< a C.Dl fhwn the PMA. ni!tl».:.vrn- n.r a ZERO ihhc Pt.B su.blayer n-;t:dv~~::; 2 CDn fHm th~ FMA 
;,mbh:q~rr~ 'HN~ INPUT. .. .TJNIT may tw !:>:F:okn' ZEI{O m: ONE if Uw .FLS 3ubhycr :rH:~dv~'ii a C\/L or- CVH ft-.:wn 
tho l'MAm.JUayer. 

IZ3JL2,4 CAttlTE:ft!l. STATUS. 'i'lk VLS ImrkzyPr &md~ the MAC snblHy~r ... CARHJEif. ... S'IWI'US 
wh.rm<Not tho:ro iA <:'1 dmnw~ in \X.i:r-du ~rtuhts, m (k;toctcd by Hw PMA, Tho Pi$ ;mhlayct" s~!tAE 
CA.f:UU.CH ... ON whnn it h)(;e;vc~, <1XI h<t-nrt rn.~:mage f:rnrtl the F&TA and il:u: pr-evimw CARRJSR .. "Sl."'A.TUS that 
tb0 FIB subhy<~1' ~o;rmi tn th!;, MAC ;whby<wvias;; CARIUER .. JJFF'. Tb:; FIB ;;ul:dayer '1ends CA1UUD:R .. .OFF 
whi~n 1 t :rotdvet~ rm inputjd/1!8 tnesu<.gc: h'em. f.b0 PMA sdAzyer,. rmd. thr p:revinus CARTUBR . .ST/d'US thut 
tht F.LS 1-\Udaye:r se:nJ h~ tho &LAC suhh.}'lW w<u; CAHJtH:SR .. ON. 

1~.L!L2.2L5: SIGNAL~STAT!JS, 'Th.c PLS i>Ub!(\yu send~ the MAC euhhyu SWNAL .... STATU3 when." 
ewx it dct&d& the br:.gi.:nn.i.rtg nr end cfCd1i:6cn. P:ru;wm::e. 'D:w PLS. r'fHhb.swr ,-:nnda SlGNAL.J.?EHOE w-.h.en 
it n'-ct>i'Vt'B inpltt rtmGMl.f.P CXL ~w C:\''11 fr.nm. t.h.~1 PMA rmbLw•~:r r.utd. t.b~ pnovimw. Sf(1N.AL .... S1\\TUS the 
FIB t!ilthhyH· >wnt we;,s NO .... S!GtL:\L.ERROR Tbe FIB 1-mb!upr sz~'1Hhl NO ... SHlNAL ... B~HROH when it 
mo:+?es a:n input.Jdto m.es&a(;re fh::;m the Pl\lA. s;.thhWtT Md thi\ pryvifm .. 'l 3lG·NA.L .. GTA1'US that the PLS 
l'Ult if;. tlw MAC u1blayer vnm 8JGNAL, EHHCAL The FL .. S r.<hal.i. F.!>:md. SJ(JN/ii.L ___ FPHJHt to dw 1\fA.G snh, 
b.ya wbon the (Jdlhion Pnol'lent:6 p0Hcrn is dctu.:;hA~ it may 3-<rtd RJGNA.L .. ERRO.R any Unw it .r<-,(eivd 
an /nput m~!SiW.g'(~ that is n.dt.b)t CDQ nn-r ClH. 

UL3Si\.3 PIAl F\.i::aeti@n®. Th~l PLS z;uhL\FT ft1tl.l'!'Jonl'i vm-Rist nffu:<Jr sim:dtant:'o~w a.n.d n::;yw:;b.'{)nwus 
htntbm:w. 'Tbi'-)!C r~mdior.t!S §\H! (};:&p-ut bput, Error E:bnMo, <·tr:d Ca:r:r:k.r S0nW~.Ail nfdn~ fuu:r 1:\mct.iur.u; ano
d:r.xtd imm.edb.tdy fdhwh.tg Poweri)u. Thew: funehorw a:re d.ep:kted in the .state d.i.Hf.fl"t'fmA d1Gwn in 
Fi.g L?·F through Flg J2-·H, mdr;g thH rwta.Unn debl,cdh<:·Hl in 1.2.1. 
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{n.%~~:4t:; ~t::t ~tH~J: ~i 

.CJtJYPLn: . t+Ff': 

F~g Utd1 
tfTE PTAS Ontptd 1'\mU:iml 

rsc:vn~~x::~ .f?.w:~ }: · HHH 
:·~NH :i .. :tt:~~{p· :~:1~;:::) +f:·t:.::>.; JY9:f ;::.t.itk::.:: 

®1LS,)\::\,J 8¥nh~· Dittg;nun V'uwim!:d<H'L Th;> v:•u6::d>ic;; \k¥?d. :.n the iilL:ide di.:ngta•.tttt i:;nd r:Jq; ,::'~:·i~'Ye.:,·ni~~·Hl· 
fLt9Lidtl{i:<i)H'' /lYe tlK'· fi.l'hYWllllf:·. 

tLU td j\hV?Uil': /hh.k (:<ditinn dFi.fVti:tm 
ing ptHVXib.k; ;:/:.,:;:;>oh;:l~> 

r;:;;,~<l 1)1\} f">ltl'hc.t den.lH Fu.ndktn. to i.mpi.t>ntHtt ph:kn·ti.on p6.rL:>1J 
dhY<dl:xld in 1.2.530:{3, [t i<; !-fi:;:atvd. '\;tnXk·pnd:ec!:'I'htB1\'' 
''J:or•,>\£d/l\;nnr d.ntH/' id wttildcd V\'hnn th;. t:irlWt hus !:<~cni' W·<L 

tit/LiU%.2 (hV:pnt. .Fn:nd.:.inrL. 'TJ;e (h;tn<t. F\itt.IA:i.lin trn.ntp:J:rcnt.ly ;:Kr{lrniM n.f :1:h}. t~~ tr-~·H~~,.~r~:w~· 
(f:J\.:!i:,ut F'~;:nd:iml fh::nn tl'~<· 1ii\{~ to th~~: .Pt&.i\ st:ddHi>"l::t(. "T)lt: tf:A.t~? d.i.ai<::·nl:.m of f\g 

t\t~} t.:l).;£d~. tff dt:tj: th~§nthtr· 

JU,z <:kp.nj:w i:hx1 

f'i{)'L~LJ.,,f F:trnr S~e~:tu;w .FuncbinrL ''f'hm EnTr j}sn1w1 F\1.nd;:i.on thl) !Jf mcndi:ng 
i>witu"iii:tg md fmd ef tl:v; c<,HJIEiun PtP+':Ht•<-: ;::nt:t<.~ri;. The 

Ftlh!5lnL nptord.ticn,. 
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·~h~{)/lWiJ :f~::@f;df:::.:;) 

/J) ?d/)J.:::t:J( !}::~/! 

-· I l~fh~~ tiki 

--------~m ' "''"""~ ' .,.,,,,,,,,"'"*'"'; 
INPUT lOLE 

* lNPUT ......... UNif 

UJ.? 
illY!Iit PLA1 F!!t)Mf fhHti8d·tlru, 

Ftg LM..f:t 
1Tl'lt !"LS F1tt·tw S1inHMt Fttrtctinn 
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C?MA!CD 

Fif'&ctTittW( ... _¢:w.e 
'hr1ii.:jac 

l'~~(h-:1 EC HH~}:z ... ~·~ : ·~~~$~~~ 
A}·~StlfBEB StA~ ~f23~ 18~:::~ ?~d.~(:.e.:~: 

~ ~~.f!~ ~0"~ lf9lp ~ ~ :?'~~~~R~O~ _ ... 

L .......................................................... M-=~--UG"f_· 4 $ (::AHfUFRW ON 

Fig 12·9 
tH'E PL8 f>lr:rh:or fkml'ie l'\:tncd~m 

A ti:mer may be wmd hy the Ca-rd.::r Smt<'e F'"lm,:dmJ to :impk:mnnt th.: p:rnb-ttbn peti.od. d.e&n:[b-J.g~ in 
12/).:!.fL;J .. It i:o struiwl hy '"'start·'Prd/)tl'ri:mm:" and g:osm:ts "ptvh!dTi.rnu dmw" aftet 0 tG :!G iW si11.ud 
~~t:t:rting, 

1iUL2A Signal .E.ncmli:ugo Fi\i·p d.i.Abet nymhds ua.n lw km;.P.mitf'<·d on ihe U.nw CD\\ CD\,. (?'VL, 
(;\tH., and lJ.)L Uf th0M\ (;YL end CVTI am t:w:nmnitLA '>nlY as JXtri tlf Uw udh:;;inn. p<t:-FPnth H'(Wlt:iJ!g 

pattern CI\ 

12 .... So2,.4 .... 1 Tli~tu. 7\<nn.smdBSiii'H ¥tate, The duUt tr~r.ulnhc;;bn t'o'lff (Hi.{) b. l f.-fh/s ·.+ GG:l 'ii.<. A b[t, Hme 
ft.)'C) )s t.hupfm:"'fo H0:tr.dmdly l pr.,, 

i.2JL2 ... 4 .... 2 11atn Sy.mhol. En.c0t1ing, 1'\bnch~~\it<Jt t't"to:xdqr iil UG~?.d k.r the h~An&mh~sh:>n r.d" pat.kk~LL 
MancrwHter "-''"'~m!tng h .r~ hlna:ry dgnali.f\.g m-r·uche.nifn:n th.at enmhinea d.;rVi Mtd dn~k into hit tdl's. Each bit 
cd.l id ,.;plit i:n.b) two hdvcs w·lth the 8ccond hdf t:G.ntcd:n.lng th.i.1 binary :i:nvcn>c dthts fl:r;:;t hc.lf; 11 ttwnsid.cn 
dways (h.:;r:;qr;;; in Uw middhJ of cadt bit \~elL fhn1ng th, drst bdfuf tb:: hit h.~n, the anoJ<::kd dgnoJ iB the Jog· 
ical o:m:tnkm.e.nt \}[ th<~ bit vu!ue i:Hi.ng ditvd.fo<L Dming the teu;nd half of dw bit td:i, trw •mo:ldcd Nlgntd i;<. 

tho uncmqlhmHmkd. vdu~: Gf dHi hft GAng i"neock<L 'I'bw, '"'· CDG is ont(dPd H-8 a hit <~H i.n which the fkst; 
twlfi0 HI M~d the gecundhd.tk I/\ A CDJ :b Pncothd H?:\ H bt cdl in -v-.~hdt th;· Hmt h.:dfh LO ;iWd th{' St.\:~ 
nnd halns LIL Exe~_mpks of l\%ndur:;t.ct w<1vdi:n?nr-; ft:re tihnWit. in Fig: t:t, Ht Trw uorn <<::rrP!><ing .. " d' m~ deal 
Mnnd1fJS:b:.r W?.'lihrr.m heGut ow wcdP() lvtlf-bit~te"!l bound.'-\deu, 'H1t t:B!X.\ <:.ro~1st1)._gt; <){ n;:d W{WEhrms n.~:ay 
i.ndv±E timing jitter thai. ca.n>:{>:-J§. d.Evid::bn fn>.In tb;:;.(; "idealb:(~d. 2.0.ro n"r.l§sbgr.,"'. 

12.iL2ASt CuUb;h)n. Pnwem:;e E:neodin.g, Twt.l si;<tH.h, CVL and C'JH, tbd HT~' tmns.mh:!>•d nniy <W 

rr.:wt of thi; C(!Uiskm pt\'.Mmee rcp.m:Hng ;mtt+rn, C.P, v:!datc the nurnm1 :Mr.mthtJs<t.t.r m1t0ding :nde H:'qn:i:rlng 
'i1 t.nn!.dtiGH in t.he rndd.lc d' ml<::h :<>ymb:;;L A CVH i.ii er;v.:;dw.i ~:u n tru.ns:lthm fhnn LO t:o HJ O:t thz! h:~g~ndt;g 
of the hit eeil, HI t(w th{'• 011tirs bit <!"H,. and tt<1ndt.ioa frmn HI tn LO ;)\: thB z::nJ d' be bit celL A CVL is 
Ui/'OdNI itf'i <~ t.mm;;:1tion fwm FIJ t;,:r H) Ht tlw bq.rinnfnK oftbc hit eeU, LO for tho. entire hi.i; <:d.l, and tn:m&~l-
km. f:rm:n LO b H f ut the md of t.he hjt <::dl .. 

T.b>; CdLd.tm l'n!Sii:nN rq::<nrt.inr.; ti.gn.a.L, C.:P, b a i:iJh~·cioJ ~5'l't)tH<tN ttH~t diffem frcm any lGgithu~.t<;; 
l'Vt~m.d.;,e-;s<ter-e.m:v.±hd signaL C.F i<i f~.ncotkd ~m a rept:atin.g i-wqmmo·J of!. hit time LO, 1!.2 bit time HI, 1 bit 
hml'i L,Q, J hit time HI, 1/2 hit tirw:t LO, and 1 hitthrw f1L ThiE mayti.b::;; lw iwL<:~rprd;x\ <l.!.> re,:;d;iLkm.c;; di:Jw 
hve-wyrnl:m1.1W<F.l<'XKi~ CVI.,,, C.DO, CIH, UJ.l(( CVI-L Sbcu!.d n t-n>nt;tnith.:c/n o:r -rordva'J! ti1ui.n·g he shifted. b,r 
1/2 hit UnH\ tht~n tht: ~wrw:; si',qUHkX·J wiH !:w id:fxprd-o.hle 01 re_p0tihtttMl ()f (XH .. C\'L, r.:v.n, CJ.JL CDk h 
<:.'itbor CHM\ tb.L prcs:m>.se <.X non.--\h.mhest~~r §j'mhnh didi:nguhhee the i\ie~ywnC?.: frzm1 data .. E1mmpkE d' 

?:iS 

RUCKUS Ex 1006-pg. 217

D-Link-1006
Page 217 (of 293)

3djc
Sticky Note
None set by 3djc

3djc
Sticky Note
MigrationNone set by 3djc

3djc
Sticky Note
Unmarked set by 3djc

V
Rectangle



?>-""~~-

! 

tN!C'(Jt}f:tl k4%t£:W{}.:H:tt ,$Jj'E?tNt#1lN{J 
···c:n~n·:·=·: :·cttt 

1'1--W 
FJ:uumphc·tc of MMttnhewhw V.h:vehtint; 

r·h.~::: lW=~::J:.:=:n~t:$~:· !:~}:~:=1~:/:d. l ::::d.:i:tt:::d;tt .:)·v~:::t~dj: {k bd:.:~ .. :!~~r=:!~:·. '':fh.=:h .. h ,. )-~~ ·!~:ki-~.::.~:: M: j::::.:~:: .B: .r t:{ht :Yf th:::·:: Li::::l:~~:· ~~.:::·~·.d :L.C~ j)·~'=:=~ :;~(h. ::':t· ~<n> 

'l>it:·,,.,_,,,i<r:'{ f!·«<i'"''''C:F-/'"'>··'':c/ H'''V"'': n,::d HJl: 'd" "'"'''\·:~:'"':h<>t F:::wth,;~--:\: 
t:.t:::~~:~:=~ =:~::::h:.:· ~~~,~=f:. ~H: .. ~!t~:t: '''"'' '"''"''''· ~<, .. ,,,, ''"'''"'ii :~l· ti~t~t~=~ fi~i-~~::: :\:i=n~::J.\-f ~::ii:&b. d'iK ~:J !.~:l· d.:::~=~=i: :::~:::::=~~=( >::.%~t.: UJJ.L. :::. 

Fig ti\ll 
Ew..&U1l}hW of f>AMmbm Pf'ggm:'We Wa-v~J~>n--iltK 

RUCKUS Ex 1006-pg. 218

D-Link-1006
Page 218 (of 293)

3djc
Sticky Note
None set by 3djc

3djc
Sticky Note
MigrationNone set by 3djc

3djc
Sticky Note
Unmarked set by 3djc

V
Rectangle



eUL2AA Idh.-, LhH'> i<:i.Hxxih:q{< The lim; «tfi.dkkn rrn .. h; abo m;ed >H; an foMGi:ic:J zig:md. An .lDL 
@.L'>'>lY'' st.;;~,b wit.h a HI 3i;pld levDLS">;«' IJJI, ah~'<\.VB ;;t.:arb -.·1:it:h ~HI !Oigmll, <~n :-ddki(h1.d Lnn:;..'fihon wiD 
h: r.nlikd to the data ~t~um if t.h<J b.,~t Ht Po.'nt wa!'l "' ""-""""'· Thb tr"tltH:<i.tion co.mwt h: tmth~.s,,d with dm:k.vi 
J.uw {Cl"J\i or CT) 1.) o;in<~~: tb~ t:r::itldb<m wiLl u::eu.r >lt t.lw dati: d.'' !At <1d. Th..~.r>.:; wW. h<~ :ru t:nmdbon in hx:~ 
m.ddk ,,; HH~ hit- tdL 'nk HT .'!ligmli in'Pi, m; Oi&'nt by :-l tn.m;:r'"ltt<or. 11.h.ali he m&i.dwiJt('J br. a mi.rtimu.m of 
} httir.r\%. 

l:d.4.1 t.hrt.nrih.';w·, ThL tettitn ddi.ceG the J.q_fi~::td e.htlt<ldkde!!h.t~; <I UK lmb n~d in 1B.&S.F;5 .. Tiw r.,_cJ.a
h<ermbip oftbL 3p<~d0e.akm b! tb~ >:din:o t>iJ:mda.ni L dw>':n in .Fig .U-..!2. 

OS! !(f:E 00<\.J G$0!Ai(;J 
1'U;Tt:; Rl N CE MODU... LAN MG:1f.1 

( 

( MK'-ki!".R 
i W2AS l 
t_ ·······················-

~·;l·T&Km 

HiGHER 
LAYEfW 

U..f: 
i LCHJ'(::ftl 

CONfRot 

MAC 
!W".Oh 

;,cu::ss 
COtHPOL 

H.S 
i"MVVCA~ 

S!GNAUN0 

e'MA 
PH'f':W:.Al 
Mll.WJM 

ArTACHMf.:~r 

[J,[)( 

MF.0iUM 
u-:.M".NPfJ\1 r 
!NTEH"fC[ 

.F~gl!&12 

Df'!l(.)NAl. 
cnNwr.cno~ rn 

H !Gi H 2R4.EVD. HVU 

Huh TLeLdo.t1ship to the 081lld>n~!W\\~ IW.i!:d('!i 
i!M.ld t.h1.~ IEEE S02 ... n CfilfdA/CD L,/L.'!" Mod.d 

(1.) A huh tnn<:lEl.& nf a .Hub .FLS >~uhbyH and a. nm:n.b:>:.r d' in&i:.Hnt<li-! nf th.P FMA ~ubL:w-<:tr. 

t2) Oae ins,L.nG<. of tbe 1-'M/i.. 3V hlo...VH, tb; "upp<or. FMA," p:rmrkkt; R uHmBr::tkm. hf a h:i.gh~:r-.-.kvd huh .. 
Thk PMA l3 aut :reqdn:d. fer th.P lH~tl<kt< hub. 

n; .F~;cb of fh<.:· rorrmin:lng i.n,;rhmU·)(> )ft:he f'AtA ~uhh..}'Q~~ Cl.tn~. "pnt PMA3," vruvd;~s, >l nmrv;:cb;n tt) '~ 
Tfl'L '~r '' lrMu~kvd hub, 
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lS(~J1eC :&:N:D/·3 ~ .1GS::3 
:\J\~El/lEEI~ ~1~. g~}k.}~, .UHJ~i f>Htbn 

(4) Tl-w Hub FLS tra.n.gbra d<&N in t.wo din>t"tiom).; upward h"fin> th'· p<ld .. PM.Alli, t;~ the n.rvw l'MA irr::J 
dmvnwa.:rd l'mm the opp<T P!AA tu th(~· pm't Pf.v:L:\.;:;. 

(5; Thi~ upwa.n! Hnd duwn:ward "d.d.'*''"' ,~r th .• , huh op:,:rat'~ i.n&qwrd.(in.l!y :md Hfm.dt.Hn<~>OH1y; 

(1} It rM:nl.n;smib incoming sig-mit!§ with nnpli.tt1<:k· and timing h!:'ltnn!d .• 
t;;:U .E deLecb eollid.onH bdwmm any twa or nmri~· potts itnd reperi;;:{ k:rmwh,dgp ()r llie enUb.hm by tJ·anB· 

mitt:lng H qwclai wUidn-n pn~&mc~~ nlrmrhng pattern. 

12.4,2 lhii.h StnH+l.a'1!, Eaeh. huh lB hmetiond1y d.lvid,~d. btu two pa:rtf!~. the U[l\'ia.d. 6dte an.cl nw d(Mtl" 
wri<:f(! 3-i&e. Trw apwani ?!ide ie reqx.>nsiril~l :fiw combining Htt' tnmsmiKe-l'3us fn!m D'TEH and hnht bwhr in 
tho n.~:~twnrk in'h n f.:in.glc t.nmrunisdon hi tlw next kvd up. 1'1t~i dnwnwatd Sid(; iB teEpondhk hr dhtrihu.t· 
b.g th.;., <~ombnd >Jign~~l (which b wr.tppfd amund. fntm trw uptv>u:d si<k of t.he htwdN huh} t/~ ~~.ads. of th~.:· 
Tlf})E md hu.bg bdow, Exu~pt H>\ EfMN::it\ed Ln 12A::J.L3 and l2:.42B, th.~\ two Ni.d.f£ t\mctin:n i.n\lepndindy~ 

Ther-e is. <m urwad input d.umr,e1 <tnd. a. cw:rHipmuilng downward output dtamKd. 1hr e.<Kh DTL ~;:r bub 
lmm~d.bhdy bd.ow t.h.e. hnh. Aithough th£~1<) is rw eb:t:rkd conn~>dLm hntwo<m tiH1 two line;,:, they d() t:h<MV 
a ·umntd.:m: and cahk (w:c£; 12.6 a.n.d. 1.2-7) nrd m'c n:!ikd:ivdy· km)wn H.~ o. hub pm+ . .Each pn:rt lf at<8Stkd 

thr<:ttifth ~\lt it>i<'ta:nt\.\ {tftb.e FM.A suhlr.;er n:fctt,;d l.:r\ ae a ";m0:. YM.i>.." 
The jnw mJpd dan.rw! h-om. the upw<rd <'ide mA the <me input dmnnd. ).:q tb~ (h'<vnwftrd. ;;;id.e c.f a huh 

<lN 8.n1Harly poin..0 mnl. for 1\ll but. tho fH'hd~!r h.ub, a1T tfiniHckd tt'< '"'f.>Drt nf the H0d--bghet··h:v<d huh, 
They m:e "'V>"-'-"!td. t:h:rou.g:h 'itt i.nsbroce tiftbi' PMA Hnblay.cr :rs!>n·Ni tz; an MH; ''uppu .F"MA." 

}·.rOTJ( A ho:h U:':iMi. ~~:::·Iu:h:e:~ r~ hqb pc::rrt.~: ~:hK:i~J"11}!H~,di.m:L~:t:~ n··pc::.;;-t. ht.:ih, *~\:t?-t:: th~~ngh. iL :n:Sly ~C!:Y(; H.r: ~?::ru~ j~: .. ck ~:\he ~~_pf){.~Y F:\1A .. Thf; 
lnJter wnu.t~:1-:.k3n &4rt:~1d t:o:.~:vt=r h.:.~: ::.:n:u.~W.d. ;1~ ~. pc::rt= deup#.::~ Z\w:r-... h.H.:. ~~t::.g~n~'X~.ring ~~~~ge.:. }MX.~t.:.~::H~ ~ ~ di.K~~ n~A ~x~Mt. ~h~~ ~~v~.:d:H.~ d--::~\n~ · 
ti{~·:ct ~;:f .:t lOft:\sgo h ~~ b r~rt f(~>~·~r~. ahr.::.T. 

12:A,2.1 Upward 8tdt\. Th'-:i pdn;ttr.y Ln\.th<>J.t ufthf; vpwatd Sid(' flfO hub iS VJ pro;mgat.<:-; sJgnab hom 
e~t>::b efi.b hq:mts bit;:; rL~;ih rmtpvt. lfnt•\ri:l tha.n <lDG input b aeti:v<~,. llien i:.l',,t: Ct>l.lhien P':r.\!3<-HH~.: >lignal 
CF is tn:mm'l"l"ltb-d iJwL::nd. h addition, L\e Gi.g:rwb ;m~ rd:i.med L> r;:.sior-~\ the h:~·lnsitiinh tt im1f.hit4i:m(l 
bonm~~dil"n; see 12.43,§::31 fi:w Lh.,;) detaib oi':red.rnJng. 

l2L4,2,.2 .f.h::nv:n;wavd. &'ide. 'l'be prinnry f\wd:ion d' ti.H· down\<-"H>~ s'de of i\ lub L b n!p<mt d.gnak; 
from hs fin£; "Lnput. to endt of it& ontpnts. In. ad.diti.1lh, the ,;;:ignah a:w n~ti.meS tn ref:!tM't\ the tm.m<.idonB b 
l::uJf.hit-t{m•~ bomda:rh!i') sH~ J2k3..2J'i hg th...:; dd~lih nfTdhninu, 

12A,a HuJJ .FLS F\nH~tioru:d Spedf'ieath:s-:®.<. This st~dien p.mvkk~s :1 detailed. rnod.d lor th~<~ Huh FLS 
t:ublayer. 

12.4SL1 .fluh PLS b PMA .l.u.terihtx~. The ink6><>' b0twu:;n t:hf, Hub PLS ~ud tlw PMA b th~: >{Hum 
aiel a~.~~t ff)ooifh:d iH :t:Vl.Z. :l fhr u.m:, h\,tween the T.lr."E .PLS and the F'MA. e;;.eept t.hnt tho. mdptd mem<Hlffr: 
fmm the Hah PL.'? b) the PMA i~ u~.(·d tc tnRn:iimlt CVL and CVH in add-itiMl to C.DH and GD1. 

12.4JL2 .f.iMh P.LS B'tt:t10thmb The Hnh FLG rml:d.<\?tT hmetionl?! emmbt of fhn)<' r.\3)'1\(;:tmmmn< t\me-· 
titm(s. 11.J.w.;e full\thm; nrc Upwmd 1\--ansK)r, Jabber; and 1Jow:nwan1 T.ran.:3fer. AH thre-e fH~\;t.i.ons nn 
s-Lut<rd iwmNiiatdy fclk;wi:ng Powe:rOi"i; an irdt>;:w:mie.nt UJPY of tl>t' ,bbber fmv:tivn b ~:<tadwl for ?.Hth 
t»M F'MA. 'fhet~<; ftrnd±m:w are dq:ri.ded in th.est-2. t.,:, di :w:n:m.;s sho\vn.tn Fig 1.2-lX th:f(mgh Vi~ 1.1,·15, ~wing 
the nobtkm de!tedbnd i.n U:L L 

12A,3 .. itl. Stak} Diugxun v~u·hlhtn.!> .. Th'-1 VHrtabkillJIXHi :in th.:' stall·! di<tg<."H\ilF }>rtd the toor.:ncqxmd·· 
i:n.g fkmeripdnns 8Te tlw D:dowing: 

CD Port Deuign.atnrs: lnEt.imc"~"' nt tJw .PMA. ;s.uhbyer an~ t"Bk;:r:red to by in.dr;:c PMA ~nfonmxtim1 :b 
(ltrt.ainHd by r.<iph>ehg thf, X in. th\) dJ')t:)n'd h1m::dnn with the bdex of t:he F'MA of inttwst. F-mi:hu·· 
llh::kG, FRiAs nmy tm ::vL~Hlud hy i.K'VHt.il ,-.pGrid dosign.;;ri;;r~ ux.d u:;; in.d..ln+: 

X Gm~~Tic po:t FMA de:"ignakr- When X t!-l W?!ed: h~ e. stat:¢ dl.a.grmn ih vHlut: 
indiNibB dm partitubr insti~;;~(:t~ d' a g:0ncri~: function., 

222 
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UPP.ER 

A.LLPOR'fS 

ALLEN AHLEDI'(JETS 

ONE.PGRT 

fSOffEG i${f; . ..;j ; ~E3~J 
A.1\.r~H/fE~.[~~1~~ St::-~ 3fJ2.~~~ .T99~1 g:.Ltkn 

J:ndk;d:e:'! th.at nll vmt P~:lA,; m'H tn b<:>. e1mt<·!Ju.r-0. A.!l f'1iri l\\1/b mn.:tt :tm~d; 
~. te.Ht t<:~fldih~n lr: (tt00t' ft;r rJ~itt. t.u;t. t4 pa~~-

Ind:h:ate; t:Ltt aB pori: PMA,:; thd cin, wJt. dio:ub1Qd by fb~ Jdihr;r f'\nr.:b0n 
m:o tv hi' ('Gr~/dcrd, AE ~md~. pv:rt PMAs m ~>t mLct H bH; nmditimt in nnkor 
·f:0r that L:·;,y,t: Lo pHiS. 

lndk:r.1t.f\'" that ~~n p;,.rrt PMA.s thA aro ru>t dr;;:abkd by tb' ,L>hh<:':r Fun-i;t:wa 
an .. to tw «,:r:skkn>d, Otn'., hnt not nHWf .. than unt, ,su\.+ port PMA mu::rt t.rl<.;'Ct 
:~ bo;t c<:mdi hc0 ·:.n <,nh:r for Hwt u .. s t ·(:(~ pm;s, 

lnd:fu.;k;s: ill:Ii aH vwt PT0:As thnt are nnL dhilb1t~d by th~-~ .Jabber Fun<-hm 
arc tn be wn ... '1idm:\>d, Two (~t m/H"<' sud~ port PMA'" .tYnwt rmxt :~ h:<~t wndi-
titero in <WJ.;:;r hr frwt te~t t<:; p4:'!» 

Iktirwd by the f'ORT fu.nd:i(<n G[~ 'Mihr~ from tlw UPWAfUJ U)LC ;;:1:uh' nf 
.Fig 12--·VL. H inJk:~-tte:<r whc.h pt1.r'c FM.A o~-.~:-1v!. du; H:&i.t ft.{;m tbo UPWARD 
IDLE o;iate. 

Ed:urn(; the lndex d·',~ pnrt Fl\Ih.pG ... ".:;-Lng the bdi<.:::ifd. L;~t C'mdlbm. Tf md-
tipb wrrt F'MAs meet the teelt eondi.hon, th:, fTlHT .btH~b1n wiD rf't:urrc '~w 
m~d <::>nly <:~rw of t\w ~w.:~·tptAA<~ vu.l~.N'8 .. 

hdhi:Lt;;: tlNo i"tHho <::>f w:<i'i'i.ty <:m tho <.:kdg:nau .. d PMA in[ln\.: c.hxnrHL h m<!,'? 
ht' dther "idk'" nr ":&"1j;.·(~' 'Hw hnnu bdiedb that ir;put.)dfe L\ ~·l!:r§•crbd, 
t:lw hitter :hdkr.d:c~ t;h<tt lt is rwt ~ttHertul. 

tL'!'ed b n'rt~i<"<:' 'm iY~JMf. mef!<tagi~ \(;t'.<' L.:LL2 :D frtml the dPsgr,.;dx.d. PATA 
·! qmt dmrmd~ 

UMtd. tv dio;tir~gT!idl h>h'd·h~n trM twu <~Ihw<·d. dh:~.r .. rrlvH hr ~t:tihn;;.;- t.b, 
JAEFER JAM !"taLe uf Fig- 12-~1.4 whdl w< Hdiv.:, p~:rt k;c()mf.i" iJk, T\H; 
im[lkrrv:mtOT of u hub may trunt: th0 voriubk, a":' eiUwr 1r<!t! nr izL~t'. 

Ur:cd tn SJ.:':n<i m1 ontput mr·!i"<'Rg'{' bee 1L:UL1 md 12AL l} 't0 Hw d~igm1t':d 
PM.A out;:mt rih~ln ~td. 

f\tPd b St~d icni ~wtpd.Jdie nv-;:o:"';rge. (&~f. 1.'!,}!,),1) (lf< tb~; +·i>Jignd:uj PMA 
('U tpu t dwrm.d, 

Used by th>. Upwa:ni Signal 1ram;Jm- .f<\md:irm h. lndit~:&W ~' &;•rk•§ <f output 
<'Ef.;!~:H~tf~~s tv the upJKT Ff!L:\ e:>JHH,\."Jf', the (~ffed ofwhk. .. ~ b t(l tmnsmlt tfH' 
CPflign<l, rtHlec;cribtA in 12.:L2A.2, LLL2.4 .. 3, and J2AX2 .. 7. 

Us~·xl hy th£ VftFimw hwtr.mte8 d't:b, e.hhbu h~•kticn tu slgnd flw Upward 
Sit,'1~H1 'futrt.,'1kT \<\m(;hon wnd CP d~ou.H hH f,\'nfird~!{L 

Umed tt1 Jh>ahk the dr;;;>:ignah'<l PMA input chmmd The in t:1t.1t ~;;: TP:·l'rtHbbd 
dum dbabk--inp.tt(XJ iE. M\ i<:mgu fHZ<:trt.e<l,. Only i:hE ffpwt:rd Sigmd Tran&· 
fet' f.\wnJi<::>n i5 af!i)d:ed by th<-; di§abHng d' a pm1: (v(u llm .ALLEN.ABLCft.. 
.POF.'J'S, ONEPOft'f', an.J >{h"-f:CPOflT 0~'<"ignr4<enl}, 
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ltJt{? ~:.ff:t.bh~wr::· :~?%U1:~~:t:::i{::n ~i~·d;:':' 1~:L. ~· ... .J: ... i:: .. :J~: t~:::: j,;;;\.i;#"HI.';t\'\? \::;::f\t:·n tn· d].fs;s:~~:.h&t 

t t ~)::. :dt&:tt.f·:d 
hs: (if:tU.u:ftedi ~vh:#tf tlt):::~ t:Lntet ttnt: 

L2AJLJV0 t.fpwn..t>tl fMgmm:l Tin:u:;i\J\;v W\nMi'~Sna, J'lY·i t!pw·a:rd TrhEHfin Fi.IH<thin ·~~nn:.hhH·!<i 
th·U vA:ri::~u~~· P·O:tt: j ~ h.r:n:t ~:Ht t::) th:t:: u:p.fj~:~r nu.tput .. tt .:!~lHj Mfk~J n·''"""'" 

!NPU 7(AttX:NA8LE.Df't..119Ytif; "' kihf 
"i&fiE;;tr tiii!iwiii\ 

Fig fiV!1f 
£hJb P!;;..i$ lipiMHhi "Tk&\j#f/w 1''\tndinn 

If twn nt Ft<:ihl i:nputg a.n;; Rtth•>:i h:nm H . .H) &t th< Hd.nn.~ 
ni\ttin;t (:p ~HltiJ uU inprrb indicn.tH ll)L 

f~:f.:~:;:·w:il:\?t:(~ {i·(::: Bt tb::~¥t ~!J~:;::f:: tifN{::. 

i:,,p;!:};l'tt.;g th:(: r~~~:(:~~,i~r~D:d 
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IS(}f!};C ~~e(Z--~~ : J ~YX~ 
~\.~S.Yif?EE Pt:d 8C:?.:,~L t8td I\~it1<;~~ 

1ZA,K.2)1.J"ahho.-m: 'F'nnclio:n. TIN ,hMwr Fu:m:tion <:k'h'(~.'l o.hniWtlVdiy k;Jtf. tnmr.uu ber;t!rm rmd tab:;;< 
appn;y62t.0 Jet>m U) d.H.n't t.h~m, T'h.0 gfy.tt: di.aznm d.bg 1] .. 14 di·!piet~! itf! qk:r.<lt.hm. 

• ~!mt . .jti>tr!!"nmel 
• ~m~t .. httmtnme2 

([<~hOOT! rt><lt' .MiW,;. !N '-' U T;'\JPPEH) .. idh>) 
'~NPUT{X[oo"n~i-.e) 

+i;>r¢>')0n ..... .d%r"iolfiW"~NPVf{X)""'Uk) 

' ABBG\ SHG'DF F ' L J 

~ ::: ~.::,(K~ --- -- ---I 

hgLHA 
Hvb FLS Jd::~hf't:' B'\mdfon fnr .Pod X 

Twv LmroT3 an! '13id b:;r the Jd&mr 1'\-tnd:inn. Tiwy rrmy b i.mp.k!mimtt"d ;)/hH Hi!! irKhl tlt1.W1\'l fM N1eh 
i:u~:t;mv.;; cf the J u.l:h~n- T\m1;;0.!.Ja 1n :K< gLA.}rJ timcn• ~h.?ll'·tod. by dJ inEtanewo<. Furi:bsnnG"P, hW<l WC!(l th.0 two 
Hmuf> 4H~ d\\'VYf :':t.ctrted U.Hl<:::Urn,ntly, ;:m imphme1bhon ITlf\"" gh_!,r.(\ cirt:.uitry· lld:w~K"n ti'>f: h'i<:l. 

T'hc f;n.<t thn~w il< o>b.rhd by "ft<O!d .. jabb:::rTinvd '' a:nd a>\(-;1'-;rt!!! 'jd+.>er'T'i :-rw l~dmi~/' nfkr 2S b 50 m,;~ d nre 
Gtarbng-, H' i:mpkn:oented. M a e:J.ngb gbhai bmL:r, a~!cr.bon of '!t.ctrt.j•d.:hc/1.\me:t by <-my inBhm<.:N Ff tho 
J'Jbbcr '.FuJi.t:tkn\ with o\l<Y dh(~r bAu\ce(r,:\ A.iH waiting fur that baw:r dH1H >wl n±rLa:rt the Hm(·T, L.~:v:rrd:.y 
,;h n:rl00n i.ng fu0 wdting J!fdrn:J. for the ld..e$t inA>lri\C0. 

B.imflzr!;( Lw :ohY'rwd t:i.ner ;., ,;;L.l.dz:d b:r 'Noh:wt._,j,.lbh;,/llm&S"' a.r>d BGSf;ri:;; "p.b\:w:r'fL"ue'/ .. .dem:::"' d'r..t:1' Sl t;; 
:WG ms <>liH:t~ ,;brr.Wn.g. H impbme:nted "l"' n ~1i:ngie ifioba.l timer. mss<!rt:i.<:m 1fi' durl.jHhbe:r'Lmk.2 hy any 
ilnh:nr0 (/f th(\ Jal:lbur Pnm~tiun w:f.th ;my ~~i:lwr i:n ... '1L;rKf1\~~ xUU Wf.dh~g Fw tblt. thw.;1.' ih.d\ nd regh:rt iJw 
timH-, th•oNhy CJb.ort.uling th~ Wl·t'<hn.,r< pn'i>:.d t0r tYK' LA.eJ i.nS'Lmee. .FutHH-;nw;n~, 1{ thi::-; Mwmd ~.i::m.0r i<' 
impbmcn.k:d ;w ;> §lngh gh;hd timer, th0n G ... <oJert>n <if ELiMjdhc:r'llmd hy cny in5Lmet: ,)f the ,.b.bbu 
Pm>d:iua with m>y dJwr i:r:3tEnN<~) .,;hi1 waiting lbr jud; Uw i:<cwnd timu: Ufi Uw .JAHliE.E JAM. d...,-l te) !!!hdl. 
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JS0iU:?C 3Hf:i.-3 : 19!X~ 
A.NS.Ur~~ti=~R Std BGl.:.~:~ lfJ~;:~~ Yod~t~==)~~ 

~w trf~ilt\~d JH if trw hn'it tim<Y' c.~yith,; iKn.mt~dlHtdy {e~sw:;rlin.g jahbiO·rThn~~t .. dMw} fvr Ht<j bte&t h~tM.v:::r;, 
Hwr:nhy cm.Niqg that inr<U)J\t:!~ tH Join tb~ nUwr iusl.a:tttt/G) ·;vdti r;y br the GPeund tlmw. 

HarilWill\' within thrv •ni&<:ttd. ~hJ~ (lfn hun shall FV?lde n win~Llw d: 2.5 \::> SD m", +uing wh:~<:h tim.e H 

mwmd puckHt nr C.P ENjU('f!.(*'· nw.y b.:. p:u;m.gd:d upwa.nl. H' mw pod. input (nr, ~wan ~~lt<wn.:wb.vg :impl+· 
W.!mh)h.mL., tl:u bJl.f£> rmnb~md :.:rpwnrd llignnl.) ex<~{!'i.Xb tbi:'l durothw withuut bew1n'fcng id.b, them the hub 
stnTl ;n•Atd) to tto.u-lmd:.ting CP ;nd'l Gl to 100 mG aft:Hr th>$ h~gin:ni.ng ofthrv wimh:;w n.nd tb~n, ifthat ~n;mt 
iiil wtiH .;M:i:!vt\ d:i:<ublf.;' that :input ((.>.r >.tU rwn.idk input;:!) unti1 !t m1ct~ again b~'XHUPf.< ~wti.v<; 'NhiL: th) down~ 
waxd e<irh~ is ide. 

Th.e "prDbr.itl.Mt_al.ter.n.advf:'" bput. \:'iLrLahle is wx'd. h~ ditlti:ngd:h b\<:wun Hw h'-'·D aUawwl alterm\ti1l('Cl 
fiw •n:ihng the J/tBBBR J/LtA wtnh~ <+ Fi{s Jf:>JA wlwn <in g;};:ive p~kt bcnm<:q idle, The i.rripk~ITiionbr nf 1:1 

bnh ill<l~i tff·'at tJw v~riabhl !H citht'r t.n.lf.;' ot Liht~, .lf tnw, the po:rt \Vin 00ter t:lw J/\.EEE:E P.FtOE.A'.HON 
~tate (v'h\ thrv JABHBft SHUTOFF 8t(%tf:L iffhL'V, tlw port wHJ in~~;e~H1 retmn tn t.hc JAm:m;n l.DLh &tate. 

12A,SSI.4 lh~w:nw0Td Signal TrniL'!ih%' Fu:neti.on, T'lw Downward. Signal Fuutt:h.m td(Hjab :signd.i'i 
hom t:he <tppet input{:.::, \Jw Vi:tri.mls p<;ui; <.mtpuh;. TrK ~t:<i.k' dhgn:~tn af Fig 12<U; d.cpids ih q.w:rHtbn ... 

¥1g 12·15-
Hub ·v.cs lhnvnw!krd. l'r<H.1£fer' Fmctetion 

Th~: ihwn.wiwd d.d.<:~ rifa bub :mqr d.d:ccl; the CoHi:i>ion Present(~ Jignal At fhc ur·:ryer input and f}:~W~ra.te lts 
own C\P <iignal tz) Lw t:r:clnSHjt>:':d. M tht.~ port output;~ (in pl~·Mi.:l of t<:~p<~dhg th~ :rce·dved CP :;ignah 

W'henevN: t;h~~ huh finL<~b;;;.; trgn6ntitti.ng CP, it ~ha'li then tn:lMmit rn.L, inckd.ing thH 9Xbmd,~J. Hl 
pz::-r·jociJ 

LiAJtJU5 &Aiming (JIH.t•w Jb;.mov~U<· !Each o;;J\'i;f.;' of<'ltK:h huh d·:u:di rd:imH w.;y diKkod c:ie:nab Hmt 
L t}'l:"}P$g-'4tCt JD that tb~ kmn.~itiont~ oo:~u:r un bali'-btt .. Hrw~ bouw::b:rix~s, thtn;,hy av~>iding ?le<:uut.~bh•)n nf 
'':il:o:C.\udve jitt<w, Stt(h N'tiltiing s.h.nH pre;wi~vn Hw ~Z'quew::>i (rf CT.l-H, U.)1, CVL, cmd CVH sym hdB being 
pt:upagatfd, 

lf an amhlg;uky ?Xi<ttE ln the \.nu:nnbg Ht edk dwo b:• exrewAvt~ rwb;;e w jitter, thzn tb1 appr<lpt:bL; t1:ide 
nf th( rt,,;'b mHY 6ithe-r 6w·[kh t<> 0<'m\mhng GI:' o:r TYplauo th.t:~ ()tn:meotw bit tell ·wAh ~1n o.rbittMy tamhina, 
tilm d hdf lW w.h.d~' bit c.dl>L 

Rd.:i:ming aiM~ Heeou.nts fot diHi:w~>.ne<';<~ (if any} in <:':lock ratA:s b-etween that ut:+d to ~md bit u:db tG th:J bub 
mtd t:blt und tc sond Hwm out from the hub. IL~tl''fitGive ditlt~rerv:-eH in (:k . .>-t:k V.i.k:'l {cauc;ed hy dedt>i n<Jt 
ttl\Hetin{f l2,H2A.l) and e?H:f:~:tBivkly kngydikob (e(·\UM?<l by· exlli*di.ng nw.:.F'rmn<·dh:d 1nay ondh emwc dw 
<:npn<.~~ty nfth&\ rd:J.ming bmcb>m b::; he e::.:ooc<hd, In ~me...h d:reumr;tuno:os, tho ''Pf>Wpri&lte ddt~ {)f tho bub 
may <:!itb<-w :'j>v~tch to h.Ti.nmnitLug CP n:r n.d.r.L ~)t ddde 'hulh:tr wh>lh~ hit. tdb <AB itM'dnd, 
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!GO.'!EC [J\E ~ ~ H\W 
'"~"\..t-.JSH/t~;f;f; gt.:~ 0:02 .. \. 'hh)~ r~~dit~,\..~ 

'\?!hnv~v\"-r bit <X'lh arc ~h'kiBcl, dekb:d, n:r .n~ph«d, ilw huh sbtL mahtak s:y-w::h.rur;i«ntim~ of1:be vutw~· 
kg bt: G-ills b a hdf ~w whhk blt e.:-;ll kx;umhny F;:;.rtb:-xu:wn\ lt dm11 nd: g<merat<·l p:ri;ds e<f ?Y:Gri.o' tbm~ ;•m; 
hit t.i.me wJ:bnut >l t:umsiLnr<. 

l2A.a.2.B HHu&or Huh Wrurhh.:tvunit "f'vr ~o.<~th r~.riknhn:· ndWiH".k tmdiguo;tinn, E!\& huh ot.'l~':r· 
<'Iter.> 1N the he?i.kr huh md fdl other~~~~ ifrLmr-.t.'diah; hnb>- H if! ,o.ugp:.d:ui, but .. tt«t -rvn1ir•:od, t.Ld i~ub 
impk:m;;n%b.m~ b..:; e;q..1>lhle tif" tK:ing nnerJ f!!:r· dt...'wr- puv>.«'. Mdhmh fo:r 6Wi.khing bdwt.X:'I< dlGt:e two 
:mwk;s an: b;:qom! Ut<~ se<;pe oHL:!5 dr..i.mh:rrd. 

Fnr ».h bk'-r.m0dbL:>. }m.t\ the upp-er ;mtpd: shaE ~K; emme·rb><! b 11 port::~npd d'the next Lighc>!n:d hib 
and the up;Mx ·~nput <+a1~. h.' cnrme<.;td. h ~ fhH"t 1Hlt:pnt: vt a highcr-.levd hub. 

P<w fh<.;' h<,;'ader hub, th<.; tlpper <HJtput :'lhaH hP t(mm~d•~l. hi t:b; upp0.:r inrmL Thi~ vrr.apH:r.nur .. d. m~;y 
ilPPrvprh>tdy hyjh\% p:!wb <:::fthe PMA o;;pH~itk~ltinn ~o l.nng aE th~ r<>om1ting ~rnpk·nwntutiNt ia fundimudly 
Lql.JV<l h~nt to or;e with a wir-ed. rnnn{';{1:i(m, ·For L~t:t.u:nple, sigrw.k i:rd::erneJ i:<f the huh m*Xi nt{ be tn:.mii'lr-JeJ 
to Hw <'<rn:--<:'i>pmHI:f.ng (~Kt<jmH"l knJs and ·!lN-m tnmdatGd ba;.;k to int;,rnttt bv..;;b. SimHarly, lt sh<'l.H. twt. ho 
ne<X'S~~ry to rdimt' tft<:' w-r.wpp•:d ~i.gmtl twite, {"enh:' ~n the FPW>ttd sid" :md. thert ;\gr<n. in t:h<:·~ down ward. 
<J< ofHw s;Hm~ hw?n: bJ;; t\ s:iq,rk rebm!.ng l" _p;,rmbEiUe. 

12A • .f:Lit7 CnlHtl'km .F'w~mmct• Sh:ort.up,. Wb;m '*hub o;b:rL w:;nemhng CP (~~,_; e:pedfk;d ln UA.a Y 2: 
dmmyb 1.2.4)32,;}) it dml1 syndmmize th.' H;artup to r.t hdfor wh0h~ hh::0H b0udarj" Gf any imm~"'hd:dy 
precv.i~1tg :'l!gnal If it wo.i 'l..;;ndi.ng U)L immm:i btdy b:.Jo.tG. the C.F. no :;;ym±.nni-~ktion or J.mo&m.bk k 
rt;qulrHL 

A hub mr.('i sh rt 1::nmem~sshn o( C.P at uny ·;:wint in tJu.' M:>queru.R t:lnt: dvc-& not ru;ctk tn per-i<r.:h z;f mo·re 
H:t~..;.n on<~ bit ti:cH; '-'tit"h<H; t H trr.mf.'\ition durin; th'i' &w~kh fnm; ya~si.ng Gn d<-\b t;~ "~'mHnc CP .Der.-endbg en. 
the prz'ceding ~iJ;,;-n.a!, it m;:~y ,_;t!J.rt >·dh LDHJH, D10HL, WlfLO, OHLHJ, z;r HLD10. Hu::rmt:<·! darhtp nny hi; 
»yn.d:tnmiw;-d h) any hi'.;if-bi>c;:L bou 11d.r.wy, ?l huh may r.d.'Je t.tarnmd. th~ dJrtul \'>".tthn z;{ CP &t.r~:rting with. 
1LHLG, LHW1., fHUH.,, 1.01Ll.T, er fH.UH. 

12A,s.n fldmhi.Hty. Hubs .'!!hall be d<,sipt01 tG p:rovkle ~t mum tirr.w l:idwe;.cn L'!ilA<.;' CMT:hFi r<r' ;1t 

!Hr..illt 4.0 OQ(} h<:;UlT of upetathm. Hubs, i.ndmLr;.g th>i.' HM-!.(Xiiltrod V~hJlPC!xes und. othiiJ' r~'H:<,":ke t(§Hl[.'01'H~tih, 
should h) de;:;igm.'d to m:rr.imb::.:~ thf~ rm~h<Adity thd, H p;uiiewbr hilure r<:-t.;ulb h~ totd ndwm+. LrL.re. 
FmihcmWH\ Lw port elertnn.h> vf u~<:h huh e:hottld !w du->igmd ~o <.i'! h mbimi.;w ·J\e prcbah.mt.y that th.& 
h:dht:t'<~ l)f z;ne ptltt FTCHnh <.:-'.:nnm un~c:.AiW1 by i.o'qwipmn1t :.\haihed w the 0thvr rxwts, 

lZJLl Ov0rdew~ Tbic-; ";pc!ion <kfi.nPt: Uw Fhysind Ivkdium At:::"'ch.m<:::nt (Ph.fA) ~mbbyu kr t"HAS.ES. 
Thh rebtie~Hhip tfthi» ~v..)cb<.;;.dnn tv the edir..) ~t>lndutd h uhown in f.\g U-18 .. The PMAtmbb.y?:r um·· 
if>.{';{)i$ tlw P.LS rntihyu t(~ the 1\ledium f.bp.c;idi'-nt Intxdi.\t:(; tMDn. 

1iUS,2 Pf..&-.PMA fnte:r.f'aee. '"fh& \nun:fi.tL bd:W<:>"rl th~c PLS r.md Hw "F.M.A ~~uhbyGr<~ if ~rwdJhd in 
13A.2.1. tor fY.f.Es n:nil h 1.2A-2U f"il:rh;:;.hs. 

l2J)JU. 'fhlnsm ith.'.Y t.Am.u:;.eh~l'hiie~. 'l'r4n~mi.tte.tt ;:JhNt"ld Vf>i'-X<lh pmp;:-;dy when hade·d with ~my 
to.bh n:li.Alh~>g tb~ r-<Mp.rir<:m:lemi:£ of U .. 'L 'fG app:rm:i.n.v.li.W t.lw hm.mdrwy o:md.ibn:ns ni· f!W~h. li\.Y1ing, twz; OifN:'· 
dfie t&<;t l<.;'"'Wi.'> ~u·e ;ped·.lkd. T:rmwrniUem shaH rw;d <ill roquh~rneHt~ of tbh icct:i(m whm <:oonm;~~Led. 1;.:~ 
lx£h Ow «hght'' CUE 0) had dwwn h---; Fig 1.2-1.7 ;;.nd. tJ1;; ".iwacy'"' {.apprvKi;rwb:Jy bn 0) !m.wl. &hown in 
Fig 12·13. H iB eqwd:ed tb~lt: t:ransmi.f:t<:m; U'Jlt fkrl'o:rm tGf."ri'Ctly vritb. dw.'H1 ~wo bad;; wm <ibG pe:r6.:;:rn:: 
Httq'fL~hly u.r.J~:r i0k:rtr!Gdiate h.:>Ah<g e;mditbna. 

l2.5.~LL11liih~irtw:~tin.!. fh:tlJ~Ut Vnlt.&ge .. For ~impHdty (ff (,:'(p1anuthm, the te:.:t md figurh'"< d this 
f~ectltn de:>xTibe the diBhnmtiat output vz+t:;,'{P .in tx~mw ()fvdtH.g~! m~~J.fhltudmL Th<' re•.:F.Jtn>.menh ofthii-; 
.sPdicri. ~~pp(y 1D th~, negutiv.:' yub<>.:r.> r..ill wd! &."! th: p%i.tkt' ml(ili .. 

Ikginn.kg with. the .s~:cm1J kt ofthe pn::.amhh> (or CZ, iJN~ pH;amhh tf:i pre&mt), put'"'--''"' GfJumtiq~ HT:~: 
s'!hct!l m~>d.: the e;mdition.s nf"f'i,g 12<!9. Pd;;;f.O} z;fdt~rttk•.n BT 0hdl mN)t the c.-Gnditimw ofhg :u.;,o Aikr 
the 0\(XO··emasi.L~X. the nutpl.lt ;:.;hdl <1:H:P<d Um vn1tage >lf ci 0gnal rising frm:n thf, 'U'n~<:Tz:;~o;i.q~ k 2.0 V wit.[;, 
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J?lt;Y:I'Ik:td AiediuiTI /MttilH:dtiiHc;nt, lV::AI'M:!i::~tHdhtp tn the (Jilt ik~sk:wMnt:g: 
\,.:;c;lOi'Vt,:v LAN1 

liJ,~J 

S!lf<'GW!ftt.wd Lfjfht I,oad 

f:~:~:@I.hit~: :~::d:l:{H:i':~::: :2 .. (~ \/ t~:n}J!! J Ht:~ h$ ~)e:f:·::;:r'r:· t!h,t:: ~n~::::tX..: :i:~·;;:tto .... 
:::t .. ti+ \r 

~ ~ *~~"i- :::svrsid t::·-::~x~::H'<\~U:w:~· "'i'il'··i:'· i(·t·::!W: 
ih(!>:::m:J\'H.Jhk:r ~ft the; H."'(.B:~-~-~:;f_ ~~~t<:.i:U:~J. j:lf)'i\i:i]hil\':,:/:'.''i 

J<"lf'!WC'n':>.lti>'f.',):l!'l'iH m: ~.h:~~ fi~.t :;th4 b<>M ·1•::d:;.h>i: 

~~:~:>:i-N~-~.::h.e:~}_f 
~~H.Mf·:tdrrf.1p 
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Li-KH 
Di:i'h~ren.iini <hld!iil'Mt \AHill'!dii\. u·"i)':in.iie&l' [}v:;ndEtwt D'K'/11 

Ftg !3-20 
DifL~l'HnH;d Ovt;hd V!tHagvj Dund&an ftl' 

'\/·\·:;: .tf:>··· 
·;:r r:t::· .:~ :::d ·:::::~?J J 
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"1:1~~:t~ 
,,,"',,,,,,,.,, '·''''·"·'·"' 3~d J:fS:f: ~>~ Jntf..~} Ed~tkr; 

nrnr:ti'kgd;,~. ,ut UtH pw'*'fl't spe~:::tn,;;ru <Ji: n:( 1lt>'; t~a.::;,;;,n iHer Ln: 
u&}& sb+lJ not. fr:tcetd thnt pr0dun::d ::u:': M]{:'J',d:f:,.v:ea ftdYSt/litit<r ":ending s~\:!ZI'f'':'!f!·:>rdi:nc t·:J,,:·o.,d.n!i{n:,···,,w V<'<:tv<c:" 

:6:HttHH Vtd::\t Uti:tgnlh~d:~;.~= a66 -.;{t <Jt; Yi§:~y f1~eq;;;:,;;.:n:<':}'< 

ft t.rtMlh.n~~rt·~:.er HntEn:-·~;; th.t~ i-dJ~;·~· ft.:;-~:ft·c.: ·;r: t~:batJ n:):~)J.f~~u~i:<:: n: m.i~~3tHu~r:~: .iH~:~~>~:nt~]jJ '·''-'''"'"''·' wolh;ge uf 
z.n 'J Ihnm 100 ns dJn;u,pJt ,z.rrr mBet tiv, hJiit kiw ~rt·~~~~: d.iffhr. 
-(~:~:HJ.Al Nh~~.JJ. thr:.::tL ti;:~: l..l \/ s:Hn:Hf: JVYo.",~AH'hilh 
1th.r~\ the E")~l~~r.n;t vn~ta.f:.ff.~ fh¥t t.t:~h:~h~h~ 1.1 \t~ the of t:]·~r· d:riven ~:r&o t}::::t~ 
tud k\v)s L;d\c;rj:;;J in F'igs 1'2-22 and tQ .. ;·:J (JhnL thHn H'!ff1<'~ht '0.'lthin. t.h;; limit;; indiu;t,d in Fig JJ,21 m;ti] 
tkw \:ratt:JH<V:'-lf l/HV(~ the hib st.<:<,ht 

'f'b:: tni.nAmlthu l.lutp\ft,. <4 tb.< Anrt (ifidht HH\Y cg:hibit n-vor5hoof:, riJigbg, .dow d/Kd.y; or d rci>rn.hi .. 
n:'<.bHt i:lh-tt<,f d.ug·h;' thr, f(l)[,lW1.h.f fb<Nlh1: 

i J) ChAn.gv ie trartmnith:;r wmtn~ !.t.,p<'Hhinn• b:iA"t\NPn tb: <il.tt.h''e a.rv! 1dk 0\..ak'ti 
<H ).\iff\>;H;Nu; in thF mHgnitudnt- d' Uw d.i.fhw;;.n.bn.l. nutpU: voh.afy; hdwc~1n the high mtd: k.:w (i'.d:.p1.1t 

{d) Wn~''+:t<:rcrn ;wyrmn.d.ry die Ono LrAt&tUttnr {Sf) 
<'4l 'f\;:q·u·:n:ittwr mvJ r:«::f'Hivr~:r 1tra:'l&fetttHw) indq<tsn::;;; (f.} 

w·l-i.1:::rt·~ 

R::.i:~; ~~= H:::~~~f~ .. .(:";<~' IR t. 
· Rm:w·-nN·iH··: .. 

··:· :==~wr:::::;: ht)t~.::dRr;~;;:~; ("£"{} -:;;::h·::.=:-~.: tL~·: d..:r:jv~~·:· ·:.:~ {:dl 

<=· :~x:~ :.).:f<:t:. h::·:,f:*:~~L~=.e:t:i: ~: :P) ·:::::+-:'?: :::~ (f:i:# :) t~·~;::c:~~:=· r~~- ~:; ~~ 

··::=.f®·J,:::t:::~:~f: ::{f: 

L ~= ... :::,:t="t~:~.Vb::c:~d; .h::d~::(:t~uw:e i i:.Jf¥ r-:d Uw, tnh~:;:~~·:!:{~:::j:U~x· ·=n=::~J ~=·f:.::::::~~{:::·:;:~:=~·· z,:r:::~:t:::=d~=~ ·{~:r~H·::~ 

=·:·:· :=:f ~ -nk-~ ~~=h:t~t= ~: ~r ~ ~-~:~ ~~=~-:s:t,:t~1-:\;di:::· -:::r ~: > .=-· t ff ~===t·d -~· .t"} .c·::\:::~:p=:.tt -~=·~:.:::;~:~~e~.:~~ 

-:~/t·:,:; .:,~:~~w:·::~~=::·~:::::~~:ry (~=t kh-~=.= .:.~.:n~:~:~k-:.:::.r:. ::t:=::r~:::~h~: tht=: ./J.tk ·-::~:.:.s~:i:- b:(:·:tw~.:!:;~~.~\ M~d: ,·r:.:"i~-:r-~~4~= -~ :: ~ ;:':,t.:::d ~:~,·~~,=~:~x:n:;:~ f J)= r::::~: =:~=:i ::;:: i~~:hh-:~: 

·Tim ··•i'';\8{}\it'i\:i :J~:f=·*::::: :S::~: .f~t!" ~ :j~:-<~~ :'l :wr:A th:::~~ n:::·:::: :•j.l}:{i;)• 
~- J · J-~~ . /tr tt:.~t~;:r:::j. l·.[:.=tf~dv1~x·· :~::::: .:.::: v 

(:\;;,H.,:ji:i;::>'o:.:~,:;i:l~:>>d wXth ihz;·. V;.:;.=;t }~;:~~:i:~~. 

9t:tv::d.tctR ~~~:o.::-~tf:= ~-~.r=r~3:y 1@ :·: .. G.::-,::1:~~ ::~:::~::: ~d::::~~- ;:::::i:;H>'''·t1<-d t~~ \i:;:~::: ~,£~d. ·k:.;::.~::....::~:::: =~~=f 
~:=~~:~:·i:?:::;tg;~.ti.~:::.:~, i::::;:r~·:·::·d::·:.:::·:.::.:-f.; :iH.~~.® j:::::::: tl:: ,:-.. ~w ~:r-::~·:r:r:.:::bf:.:::::~ .. ~xK:.~~Y 

:!.iLFL$.L2 Owl)tut Tim.in.tr Jithw, 'l'hn tn:mmnitt.wi Ri.plB.i. ZH.'G .. L:f<dSi.ngs iihdt ikVt\CiJU fNH\'\ u,~, idt> 
;diMid zen><r•>,'.lr-tin.us by n.o tr:('WJJ tho.n± 10 nL 

.NkJt]f:: :- .. ti:~.::~y l:t~· ~J.Hh:-::;·Jt t:n :·::;:.u.::~;:;.:·=:.p:-;~· 0:~::· f.nn:.,:::;(t·:.;)i'l.<' f hlliJ•hi::::,t::·::\:1 h:d:H~:~::t~; .U~ tb:~· i~=i!}X~:id\4:· ::,~:\~H.:::~ A. b:>H,i.<"':tit}: ·'&:':·'<::,;:;;:;,,._,;, ···:::···~~.-::~;::;·:::-:··~~-~-=t:z:::~· q~·· 
-:~t .h;~:::~:· ·::;::: ~:~:::~:.~::c:;:.~:·:::::·n:~:::~~=:: i ~t~ :1ff h:::· ,.,,:'""'".''"'·' . .?(dt b:i:~: ·::.:::::~:·::.n::::., iM:k~::.(·:::z:~-::: :~~{ d~B: t:t~~;;t. H:q~;:fp.::-::~.er:t 2H:.:;~:td/~:;:ijf" ¢& )t~?= 4S(· .n 

u:::pl:,n;,:':ilU:'r- :1:l:(:~~~JJ ti~~i:.~::~:~.::?:~·· . .::~:e:~:y ::<nr·:%;:<).::: ·i :n:::;d. .. u.&tkl=~~·::s( {it· =ir.,~t::.t-::.<:::~h;:~~.:::;:J , .. ,.,!("!.A·"'''''' :.:H:: ;·:=~::~:~::t:~;::;t~.;-i~.:: .. g~: Rf 
~.::;:~.«=h~t:~.k~:~} twix:i.ki~ yn~i~~ ~-x:~{.n.M·~-~}:.t··r.r:·ud-F: ~~:dtt.:;.r..::::t:: rr::.:.r.:t. ~~:~ h1>,·tihl·'\\,c:;1 ~t.~ t:U~-=~·t *q_:;.::·1p·· 

i':tiJ.~LL& (>m.tw.tnn.~.&hvh~ '1\.>l&¥thHJ\t. 'I'm.r;;:;n:ith~u ;J\<lll. rn<h~t. Hw ru:ninmiotd.J. LUUU., l. :md 
12f<U? 1'\Ycn. m Hw p:<1&:::r.H>(~ ~>f emDHH\n-,.hVdc tinuwlida1 vdblfY\ f\,.,..,., (m:; t:h(;;,rn in Iti.g L>:;;c\ of± ZU V 
{\A\k ;;t f't~hFUiD<i:Hb !bm 40 ·Lnz thn:mgb GHE. 
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1l;:·r:{.~::::]J}C: '! }}~, :.:f ·:: ~YtJ 

:\.Hk:U>~ :,:,.: : ::.:.:;r::~: .:+6:~~: .. ;: ,. f::·w:p:::· :::::;d:8t~:::::.r:.:: 

Fig liHti 
Tt<Aft1\Wii!'ter \\\tvi:d'ntttt. l<H: Td.b 

Fi.g 12~%.% 
G<twti:>Qf~ldk\1 Tb§t I..:n1d Nt 

{$>$} 

fftart~nt~tdi+ 'TttM 

Fkgti!MH 
'I'htmttt:dft•w h~1 PVihtn.ze, llahutc~ 
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:):::': ::.!· f)L:· f?:~}:.;l' · ~~}).J 

h.Ni 1\:i~ ij:<:j,:·::H: ':·t:::.:::~ t::.::i:!{ ,;:: L?F:n: t:dA.M';(i 

t·':'' 
•)n,n«:: ···1 tLi 

b'ig lib%G 
T'rrtrttJni1t#r t>:wn WtiJM,f\f.,;gh~ T\ih3rtMNA.\ 

f ~! }Q{} \ ::- ~~~:~~~:n:·::; :tH {~fl •· 

in\l/<,lAii \h ,,;; bt' 0.3/ 

%t:~d ::::::~~.:~:.:::::-\~:r:y h~J~l~ ~ (.hf~ ~q~:p}~~:-~~t~h~:;::i ~·=,~: t h.{:~· fh<:'v•tk••,\\' :::~dL,~.g~::~ :~k,~t/it;-{:·:d :.n } ::.f. ::·; 3 ~,::~ ~:i·pti<:·;-:w( b::.d: Htc:~ .::::q r~~t·:? 
:·~-:·:,::·: u,~::~i::~ i·~, ~:·:.:·:· ·~~.i1 ::::.::.: L~. ~ .~ ~,·:·· Y. 
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tJf¥LNi:.f{ 
T·E:tn· 

(TRAHSMl TrCJ\ 
OR 

HEGEh!F.H} 

tiJLJLiU lHHih'Utthd lnp,!t "T:dtM!Jd, The NN<dv<:t' ~'ilul E opetAL JH:<pH"ly whtn n 
tJ:tn n::~ng):t~t~.~d(~ :n:~q.u.~t{:j~~~)nt::i ~tf .J.2,:·~.~d li·:~ ~~ef.~:~~vo·d., ·v;hJ~:n. l~~~f tktHn JOn 
LL.n ~h:iH ~:.~Kf:t~~~d. f}t:;:;.t ~Jf ~~ l.h~~} tJT~:~. n~: 

t}H·~ ~l~::t~:~§·\\KL ET*~v:· ra.t{~: 

·v<AL::n;rw ~;~?HJ ;~:u;: :f:~ r·~i/HUliJ:J $~l: (~:r.- ~::~.}:K:t.;tf~ L r~ \/ 

%''······ ntwr<wMJl · · · .... · ............ · ............ ··· 

W!<;:r l%<$0 
fb%'MlV1t' Rkg:t1iAl ltn\'i'"tnpe 

!iMUUU!i hqnd Th:rt.i1ilg 3HJ:n;\ Jh:>'<hntH :d·u;J.) <'q:v'l:\l.i\.•: pn;p.edy lh'd:b :n:·t~>···Ci\~M:d.i··ur 

( .:>Lt tN fh+ LLwl 
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td{)llE~<:: h~:~x~~-.J : :~ J.~Y:~ 
.. :\ttdttl:v:~rs; s~.~s we·~.(~\~ tzh~~~: .E~~ih~-.:r.-: 

t:lJ,ff,:L;JJJ Ml<i Input If.ehavb~x, 'T'b::- ILfJL, (\dtd't''"n d:h\P 1:.: d\'i>~rL:-d 'Nithir: 1.0 bh tin.M::w oftlv~ sid 
:•!':{X-tt:l'·T\Ht.tl tf:~t.r~~f:bLk~·n -H.t ~J~-:::::= :r.·~:::=··n:~=i:V{d?" 

Ui:;;z:(=~. :];:~~:r>:::r;~~:K::hd:i:J::r: ::_:;{ d:1~-::: 
(~~~:Q.:;:~~:;:~;J:;h·:; i:."ij~~.( .. AJ~~q::.K~S:f:. ~t::;:::.::-p).B: ~.::]:.;;:::··~::J:d 

··=·1!-:d.!]~;::::::~;f::(:~· ·:: i:t::~:::· :=:·{}::i:~t::i:r ub.~-~~t;: t .. .-r~; hi:~. 
{.b::~ h~<:::-v·~~-J t:;~>~;~ ~~:d. %~ U:::::::· -~%:=""~-li.:: .. ::J IDL 

~rh·e f(:~~~>iv·t:~· r~ha}t L:dn-~ pn~~=~::a :xti.nn .. ~ t~) ~n:~n~.J.t~:~ fh:st th~!~ !II<'tn...,g~h~:11:i~:{) h\~.t.~~:d.t:>~n of th.t: =d.$t.t't nf JJl.L:: i3 :not. 
tt::t~t:tTU'W:t(:~l ~~H~ n. .f.i:d.Er:(:"i~··Lfr·u.n.nid.h} trnT~Jit:inn~ ~hVPt:i: ir~. Lb.-?.: ~n:·~-::.~Hn.=c~:-~ t=:f0-ig-:nml d.r\H:~p,. (t/e~Yltnnt~ ti~1t~~:"'· 

H•biig? ,]h\:iy, <A' l"< •:~~mifi.nAbiit dHi\!fd'duv ~D v:q:;iii.:'it:\\!H and iJ'ihtcU•do df~Jt:fB Jn th.H fY>H';JHn'LtK 
Utiij.(:, il.nd FW<,[V'%'\ i.ndwliq; theM d{H>Ub%iJ in 12/i,;J .. J.J, 

i\; U\b nnd, d t-<'>odver in a. lvA: ~b\H tnA~t itt input nt if it vn:;:x, :Uk Lw hd:wq:in iW n.n.d 30 JA:l >li:h•r 
dd:Ambn.g tDL Thn thnbg d' thb •;mdetth>'/ }ndod fhr thD 1w:rt F#L\& ntny UH' n Jlngk bum· that itt 
•;ii:!<l't(;d, whvn nL pnrt;; .LTYH be<:Vu:w i&l+ (l} i:Ua,;ti:t;d by Lhc) ,JG.hl:w:r f\nJt:tiot;, rtHJdVZJ'B Ul IYTCs iHWY 
ihthid+ s ;>t\n:nlsr ptf/:<:"<tb.oe:. pcri·Jd of up if:, ,)i) ps. 

J{f>fE:. ~Plk· f•"'•:A.<:••,:;.k,,,,,,,, v~:~::kd 
~:~.rt.:~l t.:;::: 

·.~.t.:'r::-(....:AA~d.h~ ·:~:;:.:. ::~: ~::::~:~:-::~:: :~:~:·~~:~=~:::~:.m{;t:~~k:::::~ ·:~<r.::. .~\:'.~'i:Jt 
r~:-r.::b:mt{<~r:= ~.~:~tk::d }:~ ->~:~:t i:=:~=:~~:.:*t ;:.~::: rnn.\::~: b~::::=}.~:&..: 

t:iL$):),.:1:,4 !Tithwt•r.A;i@:i! fn9nf l'Mtr,h>iwq¢:(\, 
~,,:·: .. f"''·iv,:::'J\ ,:,:,,,,.,.,.,,, •• ,.,,,,., -~Sb:._::~l"l! h::::~.~· t·t}f:h th.Ht t.h:F n>h.e~ct.fn~:~: 

)::;:;;:;~·::·"""· 

·~:t\\tt th.v rn;n.~{f~ .EJJI? fhrr~l~_;(h. ?J\JR h!:t AD u:dsk~-w tn$H1llllill t:h~·: r<:x~_nirf~~tu~n::~t~ ~)f :12:: 1 .. 2 .. 

Li\XJvet:J shl]I\ uils\nnc the Ffi}pii!' m.It:ptd:: ;i/ill:e fi:r u~;y di:f" t3ALR2J'i C>:wn:mim;MnrlP f:hqtN&intL 
h::rer.dsl bput wig:n.ui, 8,, Lhat. r.~f:\dto; 
pH>H:<Hh! id' dWH!HUri'i1\0d<• sil1 ~mu>Ld., Vf•if:il{i(\d~, 
1\;nn 4(i klTt i:h .. nr(;,gh GHH 

tbli: mw~L LL).;t?J ;md ]1)\.it::;t;!:, WNW b tlw 
(HP nhr.,:•;:"n in. Flt Lf.2F\ of +20 V fHilk ai. th,qm;nd<~~ 

Fig nt.zw 
Ht~eeiv<'l:r iLi:ttttb:ittd·M(tdt• :ttejtmthJn: 

f:{~':rtr; H;c::n:J."S.:'~:::t~ wh~~W:} ~Hj;>~t·~ i ~~·~h~ci~!\ .~. j ... .-t \illt~ 1·.·r:::;iJ.~t ''"'" ... ,,,,_,,,, n~:~tWf.·'t~"~).rt:h £lt==.:r <H~~~ (;, Jf~~) ~3~\/ 
:·"t:·q~H.n::~t~~:~~:~t.1br k.:=.<::·····-=~:~~.d~ n~~.r:e -~-~~=H.~~-::.:::::~.k'! ,r.-::~~: ~~~~1.~.~. ~A~tf~n:1t w~~:J: d:;~~ ·-::~.~@~i~~~· ~kf==~~-~) ~:::j~~~::::r(~d 
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n(HlE{~ 0:0-f(>.;:c: OY$ 
?\";\J;jlfiEEE ~:~-:-(] :~Y.u .. J, I)~~~S Edh.i~.F~ 

1.5UU:i.,'L? fik~eioht<'t' 1Tmu1t 'fbbn:uJN~, .EH::dvenl §lw.H tderate b.fs ~wph:d:.:iun <A' >'s.hnri: ckr:db1 
;~<::::f\i.fH thd:r input:;; fhr Hn ~u d.eDn kn pnri~xl nf t.l me v_,.idw;:;..t dn.mn@<' <md d1a.1J tPsmu.s n(n:md op<;11'(\6ort 

dhz Eu.d' huitfl W'f\ n~rnov(>L 

Rt<:~(·!~H,T.B ii>haH witlmLmd, without damage, a 1GQ0 V r:<.>m.mon--rw::d~~ i.mrmbe of •<thrT pdad.ty, appb~N:i. 
rY'l indic\h¥! 'ln Fig LJ.-27, Tho ,;bnpe d'the i.mpub'"' shaH he 03/50 ;m ()IOU ns Ylrt:md f1'\)Dt. ti.nw, /iO W> vi:r, 
hd. tim(•. ~A kuf n.Jue), r.n dd'!ned :in l£C Publkabm GQ (see H<of<:THl<\~ iLllL 

NOTE-: Tl.::-]E:T~~-n-::::F· ::-::f~ ~Hi{l .r~.:.:--;.w~:1:.r f.r--:;.rm·:= dw 3:p.rd.t:.d:bn ~4 thil-:: t.f..dF=ph(.:r.(.'¥' -~:·t~h.:q~e$ ~:h:.%::1+h.~~ ~=-== l.2..!{1.l .~;!;. ~-;p!:~-~~{~:'*1~ ;:::~.:t r.~w ~;~:fc:::t,:y 
r·:i:i:·~~:,~h":: ":'i~-i~.i:"~.tB :::::f H~~·~t ~H~.::t~.G:n :!~.::~~ -::r: andi!~~.<"~t·y· 

12Al Lh:to ink')tf&C~!· c;~mn~~etot'< s.ptn wmwtt<l:ft-; mePtbg the reqnitemf,.n L'l !d' Sedi.zm. J ami Fipt 1 
<·•· .,,., .. 4 :;_ t" rz::t{;jit>t" Q''·"'""'" ,,. , j;,J, .,. , ,-.,c'i\ ,,l., ll l , ., , ~ ·; . t·";. •. "" "''''·'i'•· > '· <>, «: . .-. ...... l. ·• .. , ··,,;, .. ·, ,,ul ,,-c(f,.l " (h b>u, uJ;::, ,.,<:> 1 1 •. ,A~- _,,,-,,u:t."~oc ,_.>(>lc ,,~hln df. Ut.>U~ .lt-; ,.h, to,_,.,fb.d~>Lh5 d'h<t:r"~"'''"" ;,w,:w;N .. n ,, ·'·" 
F,.MA <:md Jll'J rw~Jium. Th-: \1.8(1 vf ~Ah>H typ0s vf umncG!AfW_, if (it\1}; within. <1 PMA cr w'i:t.h.h the mwHutn, 
i!lthmwh .not ~~xpEdtly pmhi.bi.ted, ;,$ <AJtsidi~ the s<:q:"l~; of H•iR o;toNlord .. 

LUL.2 c~•nn~ckw Co:ntadAmdgumw:nts, The l:imtr.~.ch r1' btl nnU\.CdorE,. F.B depi.d.id in Figs J?<h:l Htld 
1.2<'1 l, shaH Vlrtt'o;pzmd b sig;ndhog d.u:tds id inditwteJ bd.(;W: 

.C.G.Lht.d 
J 
2 
3 
1 

S.i.;u.nl 
Uv;nrrd D;tL•+ (p<w.;itiv~' frg rn ~igtni} 
t.Jp;-;~v.-iird. fJaLa.-··· (neR~(tJve f(~r fJl ~:]gx~E.b 
Ih1wmvnn:! flda·,, fpiHttl\'<"- fnr HT sigw:;.l} 
nnt u:;;ed hy f.BASIG5 
nd: use.d by JBAST;s 
Uo>vnw;:wd J:'ii<n· .. (n<"{r;ltive fm· HI r<ipm1i 
t\l.~GNfd 

n;sc.rvPd 

Fur D'T'Ls iU\d hw upper l\IDI nf hub:'!, wnbd;« I anJ 2 ;tf'() US<.A n:n (J:<)fHrl"ld.t:i.r;g- and cnrd;ad:E 3 !Hd E 
fu'() used f<n f.{)j;(dving. F'<)I the pod; MDh of bulw, 11.1;-we.w:::;r,, &,'0nhN;t~ 1 eud. 2 ~n:~~ H~\~ ifn· n1<0.>i"ving iEtd 1x;n .. 
hidOl :'3 a.n.d. 6 <'Wi~ use.d :b·.r trnnSJ11Hting. 

J<'!g 1.2.:;10 
DTE anillbb C\rrtnfN::tor 

.Fig:l2""'H 
Cable Conrti"'f..'tm:' 

:t2£xa LabHH:ug, Tb di.!Jtin.gu.irth. LH/>,..,\\E~'i wnm.'cto:rs from thm;e rwcd fur oth.H puq"!HX\S, jj; i& ·::etmn-· 
m~.;ndcd fbttt wpprop::ri&bi l:1b:Js b' dth:~'d k w·d.l. rnJ.tl.e"" Jmd <Jtih)t <>\i:\O'!!tt\\ts. 'I'hif. i<; pmfkul.<~.dy impnt~ 
tattt in envi.t<Vimcn.i.s. in whd1 tho g.pedibd B-·o:m.tad:. GH.tned\}ti?i at(; Luwd for nwr-e fh<m (~nf; purp<>RP 
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ISO!!bC H¥k·..;~ ~ lY.H 
A'NSI:(lE.EE S\d BC~.\ lt~.s~~ ]~~hjcx~ 

l:J.//,1 Overvlew.A.rri.g:r~ifk::-u< m;mb.x vfffl/LSEG moiNl\>:rks an: ~~xpmrt:ed to utWz~~ ln-plw.'0 h;:ddirw:; Wll" 
ing. Tn lhh arvi:renmutt, I.YI'_E::": u:miHod 1;o wa11 ontleb m'fing t-w-llitzA pair tdcp.hnae um:L Th~; wdl nut:ld:t;, 
in tu:r.n, <J'n.ned to widng t'loJ:dE, wbm~: hubf" codd be hx:cc~~d. u~i.n.g skmda:r.d klcp.h!'}tHc wi:ri:n~;- Thb w·!r
ir~g typica:Uy con3lUr.: ~~fnA----0+ mm d~amd.-Qr (2tt--..22 pmgd un.>hieLkd tw·~·su~d pain;_ 

lfL7,2 "ft'ansmission Pm.nimd;&~:r% .K:te.b wir-e paiT m;H\ h> in.tcr-trnnst lYfEf rmd hub!1 ~hd1 ~rwet: the 
n:~qu.i.nro:wnt.:s of 1.:/J/3 and Hko hiW<~ Uw fdbwinq ck-\ntk-ristk£. 

HL7.al AttentmJim:&, TdzJ cahk .<lt'k:><matiN'1 [Kotw.~ea n b'mwmit:ter and the N:rresponding ro:o.:-!iv<:r 
dv:Jl N-l rw mM<> than 6,b dH M. alJ lh1qm:Id<!J' bdwe<-m tHif2 arl'i HH, 9.S dH at fn1qm>nde0 b;;twe.;;~\ 1Ft 
an.d 2J.Ht, tud LLB rl.B at fT.eqvi..'w:jm b:hv(!<m 2BR and 4.HfL 

12.'1-2.2 fJiffert'mdat Cooru('.terh4:k hng0Jance. The m~qrnltw:k cf t.':tG dHft>-r~)ntid dmradx!ri.P.!tit 
i.mp::d~mee at fl"t'q1Wn.ty RP., Zr.m., d' fi<~Ch wire pak m>Pd mall b(; h!cW(i<:m sn n ~md 115 !L ln wklition, dw 
ma(_;-ai.t:urle and phH&< ~meh' of UH; dw.ra<:tNi~tic imp-e·diutno at each nf the fdluwing frequt'W)ts c;{h<?!l bt 
w-ifuh the VJT:rb;;p:mdt\~- nm;_pr.; ind-i<.:-iAmL 

.f'nqu.en.re;:_ 
HR/4. 
RHJS 
.rm 

2RR 
fBR 

Mi.uim.w:n 

Zmt. 
Zrm 
ZgH 

Zrm---- 4 n 
Zm~ ~- '~ n 

kl£~l!Jll 

Zn:n + 7 fl 
?q;g + Gfl 

Zg;~ 

Zw~ 
Zm( 

----Hl'' 
--$'' 

()'' 

·····-1 ,-:. 

UL7JL3 Th-10-clium 11I:tting J!tteL Int-Gx-::<yrd~('} i.ntctf&n'o<o.-'t' and ri>Jh:d_lf:lnG clw1 to -Lmperl1mu~ mi.s
mnLh<;s between the. :vwtlun:S f:lf ~~ ;.:chk G>q_(l1.l01\t can httmduer: jkt;(;T in thL timing nf th~ zen>--crotmlq('l~ 
An>bk' f"egrmmt Lwmimt.bd. in HG fl Eh.all :dd nu mon-! tkm J:. 17 H£-;, rd0nmtmf to th.t tro.uttmit >:hwk, vf 
(-;0(~: jitter wh<:.-m driven ·wi.th H ~<~cbnjJnLt:r ~>ignal nf rrmgnitude 'f.J} V Hrnmgh a Mm:re>' fmpdann :2z D 
Th: driving e:dgn(l] GhaH bt u J\-h~)c'l:\u:<t~.;;n~':-!::0<..:d p<'0Ud\Hundvm ;;;J:K?ta'ntt vf de>,ta with '~ r<~pdh.k.u pedod 
of at h!<if>t en hit~ 

N':!1"ES' {1) hm <>.>i-b:U<m&< <:01!~~0 by ;>)lirlllf lWc\ ~~~hk ~0i.i.illn~ Hwt fsft\<'C d~ffh~'f!l dw!:":t'dJ.>ri>'& ilnr<'fl~i:\0~ n.Hl~ ih~~ '\~<+ mt•ct, 
r.bc:e.~ ~t~fU~n:::n.~e:.~tW::=:. {~f i2 .?. ~~ .2} w~n r:.c~ :~~~l:r~~ .. ~ t:t~ :~~gnH1::.:~::-ct1y ~~ W.:c.ni~.:.g jHtH.r ~fth~~ ~lA~f.~ ;~ -:w~t.t~~n t 0 "t~ ~{ {.~it.ht-...r ~-:-.r-...d. t:=f ~:h{; ~~:p:r:i~:r:~, 

~-::.:;·~~-:.~:~:::~;:.:i~s ofr ~~ 'P-1K~ r:QJ.~ (GffJ.~r: n:G::.rt-:.xf ~~ .1):; ""bt1dg.:.~~1 t;:)i.:1:!» t::=: '"':::t:~.:;h::/::~ ~..-g~ ~~.!.=:it.::=:-.. r.::J~~·r ~ ... -=~~~:: n.t-:U::&~t~=J''H :J~~~'f :;::rvJ :s:~=·} $bind.d b~· 

{~) J;t4::c ::;:r;::-: be m,c:;t-..... ~~l"!:-"{~d ~t a.:.{~ l"M:x:~lv~.:.;~ f~it~i ·t:t ~ ~t:>;f:J:)::!~~i UB.h:':f; ;:U":;. ~i:U~.-0~K'". Thd: {;{~('"':B~pB i~ trigp~r-=:.:d f;U t()~"·tk·-t ..... ~~~~r-... {0; 
th::..~ :c.k=vlwW.r;-~1 of .::::c.:b:-:;:q_u::..~~::.t ~::~r-:-;--~~f~x~:=::€ng~=:. t~.:r.:x ~r::Hhi.pJ.-:.~5 -=-;.f ~frr; if= ~1--:e~.:. =:.::b<~lo.f"',f~0.. Th~~ .dl~'-'"~,t).tk~~ ~t e~::-:b ·~~n~-o~~~h~.r n:n .. o:;t. ;.w.>~ 
~--:::-ct~==~r ~ .. ~{ ~:..:..~. 

lZ-? .2.4- Dhrpevd.on, Each wlno pai.r dnH pndHce ~~r output J:i.gmd Hnt .mroN& th~ :tw·e--et<~J:tdn.,_~ edge 
ntt -d<:o&t:Yibed. h ±.ZJSA.2. 1 w0,zn driven with a 1 h:l.I-.1:.-; \:rr.tp.'wd<-d. &igrd <~.f nw.gnih<de '!,f} V Chmt it~, 4JI V 
p~!ak·h·p.:;ak) with -(-:due n>tr; 20 mV/mo:. 

:L\1,3 f.~.au;::+h:tM Pnu."#.rud;e~§, 'h~ Hvoid (iRChlEiw~ eoupling o.f &igndf.1 hetween pt.i:r:s or H <;able, the 
OJ3Stdk and imbabn.-te nmA. be Emikd. 

Cn\"!St:aTk athmud:hn k >'lf~et'i.fid. with thr; br ud \/both the di~tv.rl-wd und d\(1 dbhLrbing pr.ti:rs ~md hw 
nea-r ~nd d'Uw dhhLthQd pair terminclk:d in 9H tt 

12SJL1 P:t;lr4,u·Prur c:romd:dk 'l'he n(.St"<Wd, diffilr~'ntid. Cr0W:<blk atknnation bu:wc(~n (lHCh wire 
f\-'dr cud ut.dt (~t.(v~J' pr_;ir in tlw &<:mw r:ahlc shdl he <1t hast 4-5 dH freqmmcie& up tn fLG. a:ncl M k>ad 4fi .~ 1;;; 
bg,,; (UBR} dL±(~n:~a<h fn,-Kweu;r fhctV<mr, B.k :~nd +.HIL 
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.lSOJTr~C l'i8</").$ ·. H.'H)j 
/tN~·HJf.El~£ St;~ ~f;:t}~, HtJ~) f~ih.&l;~;. 

t2.'.L:OL2 1'4~J.ltlpli>[H~tu:rbt.w c~'0Mtalk. The !Hilc·('W~" difK:N;:nlial, r:~n&'lL:dk atkmmtion !xob'!6<'m 
md.iipk dLtu.rbi.ng wi.ti; p.<d:n; ;tnJ ~~ dk;ur.b0d pdr h th0 s~lme t:4bk ~·b<d he nt h<~sl. ;;s.L Jis nf: fn:x;uH'czw 
GR ami. at h!fl.i!':t BB..f> .... tG 1ogu (t!EH} dE be eaeh.fr.~q@n.ey f h:~twH'n. }fR s.rd 4BR 

'Vi"hton h•m •w nwr~' ci.id:udxmo< an! vr~;o:<mt in a nnmmm f~ahk ~hP<!.th, ihe rrudt:ipLHbrb..nlN1r., m!rq .. .;md. 
t1"<:lSi!!tdk atttxmutbn {MDNS:XT) intv 0£Wh q.:tir, mCL''!\tt0d hdi\ tn~;y b0 dct.Qnnir.Pd TL<ng t!K~ hlhwin.g 
~:quat:lor,.q; 

Hj ·: L 
::.;;.:_; 

TAJJNTXf. ::.·.· Win«, .. rH ~ .. ; .. V,;l 
j . . f.' :. :J ' ) -~ -~ 

:1 ltf:mh~;.; <r<<~r ef.if.'h did;ur.hing fl>l.k 
j ;;, t,:he diiib.u:hol p<tir 
xiJ ir.< th<' ma.gnitmk nfth<·: nmrr. .. a:d, ditfi~:n:nt:id, t-rwmbik ai;hmmib)f\ :t:wm pai:r. l b ;nirj 
f% it" the rhai>tl ?mJ[k of tiH~ HtoHt"GmL diif0renha'i, CW<Ji·ltaik ~{h:tllwdit:Th Dwn ·pir :ito pH k j 

Fudy the pnhabhtydd:rihub:m d~ i;! h:wwn, lhdl t.b: di;;;trihutiun of MDtTEXT nul;[) dcUm:ni:nxd 
ur.;ir%· l\-bnL; Carin method1i wH:h Umt Xi.j ;hd:rHmt:i(m mid a yhaN". ;; ngk un/i;n:nly d.ktdmL:d b)tWf:Hl. 0 
?mJ 2rraJ. 

1.:l:t.l3 fkhu:we. Tlw hngltndind k~ mddllt hd.<HKG of HHJ eahb, dd1nPd. ~i.t.\ 20 h;:L1~ \K,,,,J 2E,\ 
wlwre :C,.,t i:;;; an "::dBrn~Ey apphd vo1.bgv, as sbmvn in Vlg 1.Sas, sL:d 0::>cQeJ 44 db d .. aU freqwmr::ie1i u.p 
to+HR 

NVl'F: 'fh(> hd3»~? <:;( (.)w, t&J•~' ••:qlli'f.'i\i.<;r>~ l.IXllC'f\ 1'> tk' }nh•>.'\' 'if tk tTIJ''''"'";"?" :«;<1 ~h; r•;><t<:h<;g 0' tk' ~t)() D rl'ftiAf.'t\lJ m.uA. 
f.:.~::'P~.:d d-::.:lt !'{~~~~~-~.:tBci :.tc:fih.:..~ ~bk~. 

Fig ~.:2.JJ2 
G,ahh~ .Hrda:C~ ee 'Test 
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fStW.UH.~ Bf:C:L-·8 : 1Df!:~l 
ANSrfrHf2 ~'b:J H/~3, Lw;; 2Jiti'''l 

12.1.4 NniM~ I;1nvin:mnamL Link~ tnd w!h LBt\S:Er~ d~u~.U pn!\id<~ a 1wis~~ ertYh't.itmwnt rw wnr.,:e tLm 
fui.Jt d0l:'(XtbGd h;hw. The toUJ nnis.~ (:rlVi.tGtHrKJ'!t vmcnllly :result<! th:mi twc primary tM>ot.r)huH0.rtt<: ~clf
i:Yf.ti:it<t.Jlk +(om (l'th(Or :lEASES win; palT§ and ~OKthf'rl.a.Ly imbe~:0. impuhe n<'X', tyfft'Jr.dly frmu b~k~ph.mw 
:rlagi.ng a_r\.d dJding <t;r>.a.b. md omNl macbw,:;ry, f.\w the ::Aitp'-.!~00 oft.LiE mhmdar-d, it t~<t:n be r1.'->"'1HR~'d thnt 
th.~ tw<t c!nnpGumb (.-[)nt:ritmti' ind~w•.ond<!nWy 4fld f:-:0 Ht<o tM.<;l (;r-m.r m.b> t-r.i.H b~ Lppn~p..rhk'1y ;;;pEt hetvn'tt: 
1lH-J t-wo, 

l.B:7.13 .tmpulm~ Noi&~!, Th0 nuir,;e vv'lt»UJ t!.r. w>t.~ pairs t;en:nhuh:d (tt hiilien/L; :b. f:!G .Cl., ~-iii me~;gurd 
thr<JngL UK' fdlowxng ~~voedi•:.d flbcrB, :-;hdl n.d (·J?:e~d Ht<~ m:rn:f;pmdbg lhnw.:hold vdb,£VKY- men: tbm 9 
bnu; p--er 18dff) s inl:0rv£tL Folk,;w:in.g th<; >lh.i.rt nf ;my yarik.:ub.r -~m:po .. &:;t th;lt > (...>hmt~-d, any c-ldditiond 
i.mrmbc;; srwJJ h~ lgTl.<«~~d Ulv.it L;,, Tld: (\l\.Jnttd} k<r n fi¢.rbJ d :roo jl§. '.Er.%.-'h mk~.r b a 2~,P<Jb lhttur\v(lrth 
k•---"<fHlS~ fJwr wdb. th(l ·lrd.iewteJ c.;.Jt~df :3 dB :;~<.inU i'n-;-guit:nty, 

CukQ:ilfifilfl®c:x 
2 MJ·h 
4 Mlh 

1G l\1Hz 

::nu:t~ltl.l'Ll 
:rwmv 
Xi'} mV 
5DOmV 

11Ho impdf;<:' .r.ohw ,wuat·enM r-:~h:; dlHD0NJ i.m'Htii9b' by (<cl0 J.ewdt f\:lr ~;;-l(li 7 dE f:lvlh§{'.:J in th&l hrnihdJ 
1nlb.gP .. That h, ifthe rwbe oo:~u rr<'J1tc <!.lb i;;; ) v.><mb v-~ :UV/1 H Ht r;_ pa:rtin;bx th.n,RrHoL1 vr>lbge, tLH~ >l 

nk tf9 '--~0untz p-er 1& Don f .. ,.;n (~t-t:\U' "'t. a thn;§h.f! U 7 4h dwve t},;,;t vdta;e ... I-f<:~ u.:mnt. -rat<-~ nf N t(mnt.,: 
l'X'~-' JB00 0! lo; nn:aO!ur..cd Gh 2. <w~d:f-k cr.;}jp ;ud -Hbr- Ht the ~pn:Ji%'·d <><.Mow; r:hre~hikl., the mecli.r~ rw~~m nm>-
gi n iii 'f lngw iH/N) dB 

J2.7A,.Z Cr~H<M't\tl.k. 'flw ih'N (.fc:ru&AdL. mjsp en a pai:r dq~nd.,: un Ut;:; bvd of tbo didu:rhirtg sig-
nd(st ~HtQ tb.;; <;;r<•:-Htdk '{tk;.r.mlti(m ftdm th..> {iai-1'(0!) GlD)'iHJ dw fllgtl..'l[(;,:) \\'iJ-t the maximnm b:-a_r-~Fmit 
h:Yd gpt'di>A h :i? .. s.:u .• the §[mwdd::J (7\!Gr.:ta!k ab:mueJiFH~ 1l'Pt'cifid in L\7/1 ~H<d 1:&:'i)L2, mA md~ 
t\pk~) 2-yndr:mnLwd., nmbm Maneh~~;hr dhhrrh;r;,:, UK p1.::c1.k. "df,c.Km:->idk. (U"ud: k, s::n•t<>JbJk fr-<.;m ~·tlwr 
UL\SES dgrw.ld nd~>e ;._,,,.d~. H~ ru~c~ciUG.od lhrwlg:ll thG f'dbwhq l>fX<if~:d £!ten!. d~dl Le h'"!S L~*\ Ht 

;;:;queJ h th<' lm;da iwli.n~kd b.;:,lm-v, Li.'.\<:.b fiLet h a 2-pde BnUt!twmtb. hw pr.;sf.! fl.lte:r. wltb. ih:· i.ndicated 
\:ut--•;:if\3 db pu[d) fhxr .. ww;y. 

k.uLQ.f.fJD:r.~cy 
2 Mlh 
t MJ·h: 

kfu.d 
HYimV 
1Gi! mV 

18J.Ll Over•d~~w, &xnc l.'EL\SE~·; netw<}tkt< may 0;::qulre exL•n§kn rwpmd t.h_P fmit~ h:r.lp-o,;,,d by 12 7 m, 
dm' t<} H."~ bshllhti(ln cnvitHlmu<t, m~w n:qn~tx~ O!p<i!."i.<tJ. mi'>:k~ §Ud~ &il qA::bJ fihm". high g:radt~ eabk, or 
iW(;h :r:n:•..-·hiVH~<:'· rr~mmnh·don .. Thi>: d.d;r.o.ikd d(~§ipl r.;{ q>Hfi<~l link:--l thwt wph~ >Jhttldatd linb; fc:r tW0 ~n 
su.<:b 6.-ruJ.m.:;t<mn~r..: lii \:wpm d. tb~ wx~~w d'this ~JtanclErd, hut tbe H--h'J--k+nd dm.rad'Hi .. <\tks sr-e >JfNO'cifh'I:L It 
i!<h:dllx~ th~ r..-;cJJNmtbd:ity d'tlm i!"!..lppHt.rh i.;<n;:.>Jl'iJ W~' prcpn: Dpe:r.akm d6pH6cJ h r~lu wJ th. nth~r 1HAS'E5 
wpipmt.n t. 

J2.3,21'n:amm.bshm Obnrnetm:imc5, 8-:.-xx:td Enb ~h:tll m(~d- th.t ove~·~liJ dt--t-.rnmtion, jitkt, md di.+ 
m;mhn sped:hcarhno; ,)f l?.LTLl, 12 '(2.:-i, r.~n~l:U .'Li-4, '!':Hipet-t~n~ly .. Tvtd n;::; .. ,:'-l"." inindmxd ;!mo h~ ermltrLdk 
nr Fthet ;;.;mtro~f! <ih.dl not. PxteP& that aHnwe<l f(y ciLmdm.---d. mcdir~, <H ,~pecdl.t::d in 12 'iA .. 'rb tbe ..-;xhont dmt: 
it rd'F~t-~ croruhihty with 1I',A08fi tr-a.:njmitte~ srd 1~>iY0X't, §(>f.:dLi lbki$ &hdl aLo rm!0t the impedt<w:.:<J 
wtd. h:.Ju~te n:q nirenwrlt~ (lf 12.7 .. :L2: ~md 12J2. Th; .-:k:hly ~md ptPP .. mbh ksr..: d1.owed be q>.es::iz.'1 li.r.k§ i~t 

fllh'elf-'.'d in 12,9A .. 

Uk'U3 F'{~ntd.th-!d (Juntlgu:nd:hn:u.<, Nn nwrP tbm om1 oJp.'<:id Lak i;:-; pet:Ftitbd in Uw p~-lth hd:-c>.r~m 'my 
DTE at)J t.be ht<trhr· hub. That i;<., ~{lttid llr'k~ msy b1;; mcJtolld h ylnild bnt nl!t in >J{TL'«-

N(/IE: ~~r:-::.~c..:~d h~.t~~: :::~~y bx:: {~~:::::h;::t~l-{~ :.:-:.·L:h ~::ti~ru-- 1H!\..'S.E~:· ~~::dpm::.P·t't:t."=:~ ~~:d't: ~~ h~~t~~. ~~t:d'!: ':::::~x:b~n~ti::n;~ ~;:r~: au~j.~~~c.:t t<;: r'h-l~ 1':..f..::.rL~r--· 
:;~::[ ::1:~: E.:p~d ~-=;~~~~lk~~~~ ::{ fJi» ~1an.ri:~.::d -=.:JJ.~.~- ::: ~ v .bH~ 1t; B l: t.hd:r f;:&!t.:YJ..~~-:J in ikrt{~~;{~. r~.::;:- f;~.q=t:'l':.f.ik~; ~:-'&,: pH~Jt \fD 1 ~==- ::n--:~~ ~~~t .~-:.':->:.~'!.~.~=·i-."ci ~!~ti: :::-x·· ..... f::.1 
b ~\l<'h f'AUUb>Od;(ll'_<; 
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~ 

l 
~ 

!SOtiEC ;~g~:.2r~· : .1s:;y; 
M.N·?·t"J EEE ~~Jtd Y.E~. j, :~Sf :S f";-:Eb.~~ :~ 

!2JL1 Ovmvh~w. The m.l.<:<G1sr::fb1 inhr-(FHrlH:hm of mdtivem;hr ""''Sti'm <.'(.mpmwnu m<\m:lnwr.: that 
dday md bit k~r.;~ b~~ ,-\l.loctd;d bdy <\nG ~oli::4'it:ifly amzmg th~ Yi>rh<J~ ~y~tem (okm~mh;. Tht. balance vf 
U;-> l<Ov"ti<>n {kfm~~ the uppc:-limit~ 0f d~hy and h\i ka<> dluu~kd tn eo3:Ch t0mp-0nenL Thf'f»·~ yduus Hi low 
91\)y(;f vpe.r.athn with thro< Wt)K:~t-e<J§i! <>)lfstm'h t(~tign:m.tbn (if fi·no Lw<~h or .h.\lh:-1, f::j,lf-(id. 1.hks, :mnxi:mu m
Lmgth ed;L~ tk!gmenk; t.Lr~mgrumt Uw ndwo:rk, md eudid:bg DTEs Ht e~h<Hmoti nftlw ndwr<rk 

t2JL2 .DTE Timiq(, UT.C ] ai.h<ll. Tran~:mit f.leh.y is ih.' b:me frvm the flmt "fuH t:rzmd lhn (duo w the J"i"tfit 
CY!.YT'HTf' .. .U:NTl' d' ['"Nmnbhi fNm the .MAC w the iirfi hd hw·,:vl>:rii~n> (afk'r. A\\Mup Git h~s> \f any.l ~~t t.hro< 
.MD.L Thit> dday ,'LuJ1 ~wt o:e~~ul 3.B'.L The !rtiut hit kH!s &h.Hll not exeu~d I. hiL 

I/f.'Etl dwH urtTd:1:ly ro:~~~ive frdn.M that a:rc ;:;.r.Pcedd by l<f (oT n:wn: b:Hts qf: JW!'-.<l.mb.k pl ur.; 8 bi.b -of <std>. 
Th~~N~ it> a de by \:wtm·:t.on. l:.lu.> :r>:~cq:>tbn. ufcignd d; u~(f PMA inp; !; of a. f.H'E fHd G[Xtt'Qti<?n d Hw ddi:~n'd 

procH:>:ci in t.tw MA(L Theni'D:n\ thH~! i;,: H w~w.:h;;w i:n whkh r-1. DT"E may tail tn ck!0r tn B iYHn~mi:b·i0n 0\'i.On 
dl:e.r \t ha~ a:tti>'<:'d #the input 'Hw THE Ddi.r<ow::0 Dday i-8 t'h<O' thn~ fhwn the rec~+pt cfflw fir.A transi.~ 
tivn d. i...hR. p.r12amb"l0 at t..ht. MD.T. ·Jn.td tl·w b .. :i!t mftmt'nt dw .. t th~: I.Yl'E might <art tnuu.;;rni:Wn~r d th MDI... 
Thb delay kdmh':-1 Hw1()1bwing r:um:p<:menk~ 

(l) The ddgy f.r<Jm the i"Lr~t input \-rar:sd:bn at tb, M.Ul t0 f.:JUUD.EH. __(JN at .. the PI..S/•SAC i.nterfn1-'e 
U) Tbe dday !:hmugh the MAC Jln•i:f!;'M~s it«fr' C:h .. RRTEl'( . .ON b t:lw bd; mmw~nt fhd u nt'W tn:rwmis·· 

tiun wnuld mifl§ h~ing d.ekr:tt'd 
(3) The d.day frvm th>.;; ih~-st OC1'PUT ... UNlT d Hw hlliZ>PLS interfw:c to th~: ih.wt output t.ran::;it:hn o.t 

tb>MJH 

'l'h~~ DT.E Ikf#n·i!HX·J Dday tiLa"H tw r'o mor~~ th.f.i.n )JET .. 
The .Iff[i~ Cnll i.i:inn Sb dd own D-e L-ty i~ b.:• hrm• funn the :!hoot Cv'l. nr CVH n.rr:H l4i at i..he MD I uf a .t:rm& 

mithn.;;; UTE ;..;ntfl th< lYrE tl'mlMr~ih mL nt tb:-<t: id;.:':rfE\:0. THr: knc t.+mH tH Nl LlOl'fr fh~lt\ ?tnJI ... 
j~tmSize"'fJ\HT. Tht ·j Ldt: d:dJ nut I>lrt <Jntil dt0r the <sf:b h.a8 b~t''' tran~mitt.~xi. 

I.'lJJ..:J Mt:dium. Ti-ming. TL.:' fr,JeJimn 1\-e..ndt D<.:ol<:w is t.h'~ dn~<.:: ihnn whcr< n ;:ignd ~'nL+;.; hw nwdi"un~ 
mdl th.d l>ft:-"0-al hil.Vd th0 n)e~hwm, Thb de.by 8~ulli n0t e;;.wed ,:;nT. 

t:>UJA Sped.ui Link Tiooing, 'fh() SpecbJ Li.nk '.f:r:ms"ft Ikhty iL the ti.rrh:. [h,;n wkx~ a ,;izna1 <mL:.:rr.; a 
spcd.d link unU dmt dgn.aJ hHves Hw ~p<:rcid hn.k Th.lD ddny &hd ( rw~, e~ccd tSHT .. Th;:: pnmmhko b~w· 
ing- a q::.0i .. id liEk dw..ll b~~ m~ tn00; thm 2 bil: cdL hng~or than dw pn."mnbb sBd to tb::·J.t ~p<odtd hnk ;~nd iW 

more Uw.a 1 hit ed1 <lwrt{.',.r tho.n the fU'tdmhk' Sd'lt h that W<.;'cb.I link 1:<\w th~o purw:mH-< d:· fiw;;e g,, it§ 
onJy, UK Hrst hit tn:Lmnnit:ixd rlhHf tw ~'imsb .. >.:rd Po\rl (.-[:. th10 'o!ik~Hx~ d'HN1 pK>,c-NHt~g IDL unheiti J: nwet,;; 
th& ~q;..~iwmedr: fur th~o ;mnx·:-f·dirJ.g biL ~FJ~ibd m :t2.5.3.L 1. a.nJ 12.5.3 .. 1.2. 

12 .. 0.5 l:hlb "I'hnh:J.g, H\.lb Ste..rtup Hda .. y i;:; tbe hme hvm wbnn the fi.r;,:t rri t o.:-Jl ddw ;weo;.rn hie arr.i.·N~ e..t 
a bu.h ant.l! the fir.§t hit: c.-eE '..;:;be [lr.t'amble) !eav~;s Hmt h\.lh. Th.i~ bn~ ~hafl b-0 w1 ~:!THat(or than lY.HT. Tiw 
pn~mnhk fKmt hy a hub rlfnlH be nn nwte t:h~m l bk e&li h<q;yr t.hr.m. th--e p.r<~~Hnhle sent. tn dw.t hub or mnn; 
than .J bit cHlh dHni;;:•.r tfi.<m th~' pnia:mbl(o ;:~mt to t.h.d.t tmt\ Fo:r tk~ pn:r]_)(~§~'S ef ±~'t>'H limit;,: nnly, t.h.<:• i\r;:t 
bit trmmmitt~~d :i!hdl iR roMid01'ed purt of the 3ibnc(• (r[ Uw rr<::euling .UiL tmkr.:;;; it med,<;.. Hw ·r~qui:rb-
moAsfwthe ~mc~e~led:ingblh qxdfk;d in :U.S..J .. Lt and 125}U.?. 

i:.kh Jdh) Cdh.&imt SL:utup T.h!l.ay appl.hw l(< mw ca,.-:;e in whkh Cfl- ar.:dw:C!s p-rH~~'ded. by -fc,vcr. (or to} Ut 
tim0~ vf jlM.o.mbk tkm G:w Hub 8t.Ertq~ Oe1ay. Th(', Hm~~ f:r>:~m Hn:i;'r .. J (<l tk; hn;;t hit <:0H (~J~theT pnmmb1~' 
11:r CPl nnti.1 th.e fir.§t: bit z::e"H k~-vc8 irK hub ;:.;baE bo nc t:r.oder t.h.nrt .l2DT. 

fhtb T:ram!it .Dday h! the Lim(>, f.rwn th~ o.rri.vo.l )f any bit «Cfl ~~t H hub 'k~ t1K b"mwmiEshn ;;ffh<O' WHI>-

ilp<>mhng hJ: t.·-ell fmm dw huh .. T'L~ deby Ehd! nd i%CH'>d H.HT, e::«:ludbg i..he rum.uhu,,~~ pfL:d:..s d e.btk 
·[;~l.PX!>t\1!1!.. 

T1!(~ tnmdt (pnlp~tgMJur..) d.day bi.o'twe<.::n th<.:: ~JPW<rtd nnd &<:rHrH·'ic~d r.;ides ()\' HH1 .lhtd.er Hub &hdi hP 
negEgihlt. 

Hub 00Jy Stretch/Sh:r.i.ak h the ~rK:tN~~u-~ 1W d<Xt'(o4Ge :h o. bub's i.r---dr\Sit d.day due tv thH ~,["\'(d:;:; nf d1fbr·· 
ing c:k>t:k. :r.ab:~s .. T.iw dGrk. t'dA' tokrnw:x• d O.C.lW· qx·K:-dkk'i h L2:L2/.l &.1\d t..~·H mo.xinmm bmw Gt>':(o nf 
1.!\:U oeb"J.s ;:;prx::ifl•'d in 4.4 .. 2..2 _yjdd -~ m1xim.um d.:rr::t:z-:.h er r.;h;r.id>: d U>fi + S + 1.518 , S;t .. Q.N'i: , J ,; 3DT, 
hr1i..h d; any gl\'en hub md throqJo. En. tmht0 rwt:wv-1;-., 
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fA-n.dV~C WJ}'/ ) .:. :_;/:..;): 
tY :~i.LU.:t'.% Fk 0\:} \ i 9G:J Ed::u,-. ·r:~ 

Huu {,dJihWh fieh<"i. DeLa,y k< Lw ~wP t< n ,m,,; i.t~ :1 huh tn deLed .. : :nJult:lpi:';,, 
\Y:'11'h'~'1'i,is#(:lli: of t}P: '?hi:~' thtH': Gif!:it (:nwttHii~sioH ,;;(the ftn;;t r::'VTI nt· ()/}., 

nl a )~~.th 1:-.Li.~:e~. i:+ 1i:~F~~~{d.ing: b~.t. 

f:i::rf4: ()'\{f{ ~M> (~\/{ .. qf NS (~:}~: pt~t.t"(fr.l{ 

KA( t:b.~~: Hrf:,\:. (.'JVli ~::~r· c:'\/L f\·~::~th ~;b~~- }HJb. ~}'}:~it~ d\drty 
thd1:1 ifH n.f~: gt-t<¥-i~~·t' r..hHn 12LBtf i.~1 {:·:i{b(~f" ~ 

f{uh (\~~~.Lw~.{~n S-h.ut.d{~\~~·u ThAay {~::. tb,;::~; tLr.nk: H~'nr~.~- rrn., ~~-~~r+~-~fr;.g ~t i1:. bub thH1 ~t F~lk~dnn 0~~ {}!it M'{~Ui~r-Htii£g 
().]? U~)tJ t"ht~t L:ub sL-u.,·t:R t::r~~n~-n:r1it:tu:tJt .ll)L:· -!Thit ~h~lwy ~)hsJ] be hnt~ted tn §fJY.r ~Tht-: lb·n~t ~p: re!~J:Xf~d. tl$ 2Y~IT.f~ 
hi:'\'h:::'hli'; fiw the iJfWntd shh ~< <l huh thd:. ;;; J!cHJ'iYtlng C>T\ Th"' i~Xk~\ ,Jl:!.'J'i~i~lttH:' :,; t:1iH:h,: h) ;1vuid h:!pi:r.
inq imrthmwntl:;iJ;m nf <l ;;>ertftHL: '"'e!AL•· dd:e;;;tkm JtH'IdHtnbm in d:~d\. F•)x·t ,cftl:;n hd:;, 

dLl.U 8&i0ty, knpk>mHnkn:~ ctr<? urgwl h;; <>HHdt thw rdwnmt hraL nsthnd, and id-i'lti'!Hhmta) '~~J>ty ni;';P· 
hdmiii tn ;:~nMJY<o ,;:;Ympl:(;;w;e with dw, ~'IFF>i)l:inVl sLmda:rds, 1>2A CBS.· UY! 1 L'~N\ A.iHd<:t: ·12!} p:rovi+s 
;H(dihnntti guL:l:\nM>- r\H'leentinrr m\H1V n,~; ,,,, f\.ni rugqlntury r>::quhx<nlr::·nts. 

Sot .. nd ithi1A.Htt\;f. prtvtitc,. ~.~· dcfieod ;'~pph;;:;:&J{,. vxl<''t n.nd :rewxl.ati;.;rs, <tuU! \i;t> :+d~<•ww;i EC.MA·97 
V;:wAnnt;z: ::JJ!id<:~8c7\ht\r r:mJ>ty r>:?q:tdtt&I:Ji?td:d··f:\' hlt:H ;arfa tHdwn:rk;;, 

<Ai A c'ihpJ~WNJ· uf hm. :!40n \l )m;.tl.iLM'H (\( ;;:LtAtnnd.rw t>..>heJy, q.;.pbod :Cj.t intMH<tli; or nN; b~,li{ ham 1 "' 
Tl:w Elvq:v vi' the lrqm!::w~1 t+ud !x;, L1/:1t) }fAiL) fi3 virouJ ftmV timn, hU p< vitt'li'l( t.inH' nf hdf 
Vh.hJiL W". dtd:m:d i:t.lBC PubL•:;dJ,;n fO \BH' HYi'fctcnx ill{\ 

i.!l!: b:~ rw irJA uLIUnn hf<''\tk.d (l\lHL, N '! .,J;'':f rv'd in 0kx::t:~en S. iL2 d7 EXi Pnhl ic:<itiun 960 ('M-H R<':ftt'!l:rw:' 
t}g} (f:1~~,t ~f.L.t~ :r~:·~~·i:-)>;'~:IH?P J:f:t.Hr th;(~ htM: .. b-hA:Ui b·:f~ ~st te~,t~~t 2. Jri.iJ': 't:~~~!~·::~:~~v-xr:~·d Mt. 609 \/ {d:~r·l~. 

Ld:Hf.Yi. w%:!1 
9I](d'p!tM):fi't <>bet lhw:. 

;_ l i G:Jtti;·ry volMkSI:l h~ tm <ndtw.~k h'w k ah-ou.t --[{~ V Jk) ;-l;>plhJ. ih dw JiJH, thn:mgh A hr~l· 
ilfh'i>d 4{){) .G. 'PH.n;:e ~nlpe<:'L:;w::;::, \'~:i)tn;:w is U.>Wd tu p<:r.vH tf~ti td.qA,ni.H'' ir;xtnmwnt inid J.et<:~~~t. 
dw d:r+:ndt t\H.1.diti<Jn, Soc;.i'<~(~ i.mhJd$JV<! tAn o:mMJ b:rpl3pi.hm <m diw~rJtmPd 

<3! l:hthwy vdU.g,:, >>.an <ff-h<Yik i:Mkpivnvc hrw if Ahv> about. ·-<H V (.d;j N.pj!liml to YlN tin<:' dit'<}Ulflb 3.; 
':<;.Lwnd {.f)(~ 0 ¥.\O'~Lt>:'*' b;.;>~<:bra:~'\ bd Htil<tt nf th<'; ',tdtW;;'Xo <"{)}.'f),~\l'$ g<nW& tb:; iHt.if{<'~ irH.jlB~br,.(J;> 

h~YA;s&..£ the ~.ehpbm~' i"m.:rnu.\H\t't i.n.1;::wd.HtJ<f ir NLTLl.vcl:y rnnd:;. >!W(·:r. 

\•l.< hingin;:; voltJge is. g <<mcp<m.i:k tiig:unL '':r1H! 1\n+ ;mrb:m ran hH up t<:> 175 T' pd:tk Nt 20 Ll SG Fb:, .L.tt1-

Ved ;iJ: lGJ: rx Gt\il:t·)~k re#!:itiHH'if (i/ ;} 4QG (/) HGG n i'OVYtC iw:lw.:hv<:: t?:tjJ<<d;:;tH>: 'Tkq W?Uind p:cho:r:. 
w <"i.G '9 \i.~m:i:t~d by·;:; 3t<J i.d HO<i 0 i'\l>IHV imf¥xL(In>ck .. Largk ;+pik<Hi cw Oi'CH( ;\t tb:·: 0Latt Rml 
~utd <~f {:~~-uJh r'ir~,g· .. 

t~J zn..tr'~:/ivi~ ~n~t~h:. ;¥.~r:fr~~ buzJr·d); v~du.~{~td. <hlttLt@S\ d.ppJ.t.{::a.-· 
th~<) n{ ~H·~y O.f th~:: r~b;;JV0~' ~;;u;h:;~gB~~: ('~lut.n ::;M~t t'~::~~tdt H1. fUt.Y ~~tf~M:.y h.RZHrd. .. 

N\ ::rt~:~ : \V ~ r ~ ~::: w ~~:ftf.: ~'!f~· n~. ;:t:y .% xr:: p.::":;..~ :{~ t::::: ~-<:\~h .. ~~). :r.- ·-:.: ::~~- h:>:t ~t.=~ / ~ ~:~~~~-~:::·;:~A~:~ f y -~ tt=-::>.~ ~: ~:h.f.: ·1.1~ A~> t:~f> r.r ~~ ;'\..~ ~:r.:: A~:.<:~:::~:~ ~-> ~: ~~ =:~~:~ i.t ~~}t~: :· n ~~ ~-:::~ :,~.M: ~:t·: ~~ ~; ~::-: ~ .. 

::::~~;''i ):::!:,: ~~.~~~~,,.:~~;~;~!.~,;zt ~~:~:::.~l~~:'~~;~~,::~.~'':;:·::~,,;;,! .. ;:;;;;~.,!l:::. ~;~,:'1~l ~:t::~'~:ri;', ::i~~(,~,~·,'~~~:~~, ·~ .:;:r~:i:,i~t'< ·,;t1L::;::~ ~:~~~~,[~~~~:: ~~~~~.~~ 
~j:)pE~td k-t ;·~~~ ~>" <:t~~·rt. ~}~x::-~.-::d~:o. ~~, u~~;,(~. ~r:r~~~~~~~n~~~~:r.~~ ~;L::l-~· ;t;-~:: ~~~~~ap1:-~t ~~-~::.~~::€" t:·~~.r::-:.:f:~rm;:~ r:.l w1.~l :.~ tm) ~.::tr~y ~tp~:j~:i~~(· ;_g~~-:::::: ~}ff-h->".:~~k t~::.J :·, ~:::h:.·~:::~t~ 
(th{::;.~;:th ~:~:·x:-.:·t\~>,u ~~ b~t: Jn.r.;~? d'W:.'.~F~ (·:.~;:;> t<~ k~.: n~d~~!::;·~~;,~:::::;-; ::::f ~;hr~ tt:;:~hWt~~t=-;.n-=.::r (~)~l .. 
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NOAfC WVJ~.? ~ ws.n 
,"':NSli!TEf; Gd &W ~- l&<~a ~~oiH.btl 

LU. fhf'-rvi<e'%\ Th~s ~x:hon pmvide:s informAtion on lnr!.kEng mdtlli('lfHlN~t Hl Mbf£ lnn~bmd. .m.>tw(~rk:~J 
wjthin &. ~ingh~ eofllsioo dcmaht. 'f.':r;e p.rOfl<~~ openati:on cf 11 CSMA/CD nt.'twork n:~qu~ms: nehVGrk s~M~ b.> b;:, 
hmitQd tn n~ni;rd n~mHH:rip p:r>:q:Hlffiffitkn.deh.y h m0Ht fh0 r.equirrwnm1h; (,f4YA5~.J :aml4A.2.1, o.n.d the 
numhe~ d'repeaters btiwe<:m anytwn Data Tam~in.:d F.\tuipmnAtt dJTEs; b b01imi.led ·in 0nkr titt EmU:- lh.e 
shrinkHW~ nffh;; htPrpackt.>t gap •t." it traveb th.rough the ndwm·k 'I'hi$ tmchon npplVr.> nn~y to rwtwmh; 
Umt. e1mL~in HJBAS1Vr §q~~mifl. 

NDTf;~~ lt.•f""'<!.,;!i<m '-'" W!JASf~.'f b l1odwk0 h t;04¢~1 ih"' pr"-xx~•~ cf d~"idvpLT ±b <i0dlon. h 0. b!Mt1&.:! ;h«t SJU ~.nJ H\, ?,1. be 
mr;rw-dlnw tb>~ ~&:i.hm i~:t. rk• i\•~·'-'ro >~o:<1 thr;t a;;)' ;ww iOX:\A.'!E '"'l("ill"~' !xi B.dd•d r:,, thf,; "'""+on, 

cuilicin:n ~b:m.ain. A dngl& C~Sh'fAJ{,;,i") netW{•tk. If twG ot more Medb A0>::WB Control (MA(;) ~\.d.JhyErs nn; 
within !:.hi' «~mw t:-dh~inn <hmHJ.h: m1d htfh tran(lm~t d. t.he >:P.rrw: tim0; G wHh>u win ncrTn·. MAL: su.hbyen 
;:-!t;:<nrdscl by a ft~p:;ateT KW wfth.tn th~, sam& ooUd.(¥\ dmn$.h:L MAC Gttbbyem ~pnndA!d. by a. bl"'id&'B ar(:; 
wkhin cli.H0n:nt ooUl~iun dmna~n~. 

H»:lk. 0effim!:'-IDt. The rx.>'inH:0-p1/nt hAl Jwph:t m<~lium (~)rl.lW~tkm bflt;woen twn and .;dy twc MPdium" 
O{opPn(knt lnterfatPfo"\ (M.Tfim). 

taJ~ l\-~;nl1Mnhwi.on Syuteru .M'~M:h:4, Tb' phyukrll she nf ~t HlllA ... ':?;t>T .t:n:'hV<Jtk ~r m~x<:od·meJ!a l"wtwnrk 
nmiA.ining 1 f; n~'\..SE· 'f 'link S&ffHWJ"i.W, L'1 ;;<JD.Gtrlin sd hy dw L:mi k; d in d:ki d w.J ~wt.wo~k z~vtnpon Uri:£. Tbe<H; 
litnit& inchxle tb: :('i)lhwing; 

tl) C<lhkj kH'\gth anJ ito; 40:'\<Jtbterl p-ora~tt0H tims cldny. 
i.2J lkib.y of :rqxo~1ter mtiht {sb:rt-u.p ~wd r>i:t~ady-sbtd. 
en Dday of MAC!B (Sta:r.t.1tp nml •1tii:'-.£.dy-l>1t.r:ri:t~?,. 
{4) fnterpt.Ckd fPP ghri.nkHJ)(l. 
{5) Ikh .. \1$ wii:hi.n Uw DTB rr.'k'm:b.b:cl with the CS'.i1A/C.D H<:ee&< :md,b:d. 

'fahl0:L'H 
·rhdayu ~b~ Netwoek .Med!:¢ Segment."~> 

........,,.,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,.,~---·""""""""""""'" 

\h•db. 
f0gru.,.r;t 
w~ 

lHI\.ASB6 
~~lEA"!t:;l?. 

Ami 

Mfl'K\'!<>~m. 
Nutt~h ... .:()( 
MAG~ p• .. >< 
8!li::m<O<ot 

'i D'l'F'!l MAF 

Marirnnm 
fS~:tr~~~mt: 

L<?-.r---!rtL 
(m) 

Mi"G.hnu.ru 
tk;\i<;>" 

?rop~.:td::).~ 
\~:lar(;:ky~ 

0.77 c 
FJ:t;& t.: 

OG6 ,. 
H..5-~t. 

. M:n:c.:~m Uri~ 
M'Hi.iw.;:;. 
rlday r-m· 
&p: .. ')k.f;{ 
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: h~;;•~l.1 ""'•><in~ lfffi. MJglfu'od !B.tv;t.b olqxm.,.iil <.0" '" t.k <::..\tllW'k"!'bdc.~; ''~'~'> l4 .. Li .'L 
•AJJ1 ~~ M\t 1\ !'ffi{lt"'~'X'L 

RUCKUS Ex 1006-pg. 239

D-Link-1006
Page 239 (of 293)

3djc
Sticky Note
None set by 3djc

3djc
Sticky Note
MigrationNone set by 3djc

3djc
Sticky Note
Unmarked set by 3djc

V
Rectangle



fd.h:r.wi:nr;t Hl>hm:wk &::q:w:.lii'@Y w~ttt4ntit~tt 
wvtkw (:XNtt&.init\$ H1h!SS.E/t' lb:tk fu'.;p;:n&ii: 

fkqwnter \h~fA are :ro~qdn¥i fhr mJl *%.\H!imt kxbn:tYmn•A-'tizy:u., 

Lhti dtliift fi:u the 
uf f1t~? H h(:~:r: €pti(~ 

{20 )L%tJii ll!#t itrn part nfttJ)+itt~W MiA% bHttit bJVhit'd thH m&riml\11\ tl\Jttlb"iW nf MA!.hJ 04 t t$$lntnt. 
{(}) Thm t:nnumiHtiun p4tb fil:lYITii"it•9d hni:tthUi &tty V&n l")T:Ss H1ay tundtt or HF ki f!ih) iitffilh\i:im, :fmr.r 

tt~p¢itNe IK~tt \including' opUonili Atlhr}, i;wu MAtJs, rra<;J. twv AU!n, 
(4) Wlwn & llN::WHtk p.t~:th ~:;{JtWiHH (~t i\mt ic'ltf~t\Rtct iHkt &nd .live· fMl'f.fi.'ti.¢htW, t~p to- fhxBo ')t d:H* t((ftncnt~ 

nmy tw t:.l&:tid and the rwnudntJwr mu0t hw hnk t~qp:u.rmtw. (Figt lK l tmd tn,.z t. W!H.M ff.v0 3t,:¢mn1t4 
iHV pt¥rwnt. math POHtL linJ;; 11\.'iMtW#fH. dvmld fkt& 1tiH:\ilm 500 m. 
Whznt n, tMtfM.Jtk pa-fh rm:titim:tw tJ;( thaw wtpmahn' tdti r>Jiml iwc &t~g'tt!HMtt. thw nntzknum elhrw&lile 
k:tlgth, oftd'N~' F'CHJtt 1Mgmser\t.w &1 WOO m: &H #J#.'>Ci£&.1 itt$ .. $ (F'iJ:t 
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iMN' "' >,0j.,<AW.:1 
~=~# ~:. ~:0:@~.::t:K:t 

(j~r.:si;:$: t#.c:~. 

·&;¢~ % ~:¢®#:~fHt 
t~:~::.~ w.: ¥~{~M:.:~H{t? 

Ptg%'01 

c~~:K f.~t 

~: ® ~!t®::t1!~.t~~ 

~:$$ .f,t.;. t::'::@~:::;'j:f:!~ 

WJi 

&wiruttm '!trwn:Madwmkwt f'!"l.tt;b wftfu Thr'l'l% Cmaz:bd Cmbb~ fi&tg'ntnn:t:tJ 

k'ig;lif.$ 

i h:.:p;<:diN ttd 

' 

bHiUWi····f 
UiNl t'4i!ffl&'i 

MJ.ti~ 

E:dHtt;th~ «f MJ&xh:num 'lntti#utt#Wl<,'Wt Pttth lJmht!f (;,cy~ia.l (\ebiw 1\hrg;mtmts, 
tOBAE:B-T Unh i\%qpti.t%tt&, #tid Wtbwt Optin Lbik l80@t»Mtlit# 

'""'-:; 
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WMJ/f:W~!> .t#d}.·.J : ·j #~t~ 
.A.NH{/tKJ>t;;. ~f:ii<i. n:!:n:!1 ... :;t. ·;:·-~J:¥:~! -~!:~~!!~h:~:~:~ 

WiliAt.f•f! 
l.Y\A t~<ilJAM<>t 

t\1@@. 

ft+t»HhH 8@i: 
•• ,.. ,._.. ,,,.. ,.. W• •>'" ••• •»"• •>• ~· 

• 

Wtrr JJa,s 

Fitte-r Qwdo tJnt; 
Segmunt t km 

~ (()hAfiii ·' 
~>~:~#: ~4tv~:::$.:~A 

~\}!;} 1.1\' 

Mwwmp!~ of.Th'bndmu.M T'tmnmndhwli~M: Pwth v;dthTh:nx~ St'lF0mtwr 0~44, 
t''www Un.k B:qp:nn:nLw (11¥li' mYe too m i.OBAF:fE/F ft.hd Tw:o !lr~t l krtt W'llxJrJ 
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liY.Y\})(~ 88()2 ,¢ ; 1. S"h 
4.:N0ifl.EE~; Std w.n.?, :EA~ f.dib£<> 

14. 'l'wi!:ittcd<[fl&h' McdiuntAtt.achme.n.~ U.uit (MAU) afid Huetw.t.ud Medium, 
Type 1 OR!\SE~ T 

14.:u OVt'&'Vit:w. Scctiun 1.4 ddimm thG fandiom-1.L c·k~:triew, and uudwniml d:wr.r.ct~:rid:(e& nfH>(~ Typ: 
WHASVT 1-lAJ.f and IJM $p-0Cik: m0.ihim fo:t u(% w·ith th:rt G1.i\.U.. Th0 -rchh(<n~;bip !!f th.i.,;r speci:tirntiun t:<• 
trw Hlhrt! 180/lfX.~ 2802,.3 CS.\\0\JCJ} .L(~~al A:n:~a. Nd.'i&J\Jrk Sper::ifkahzm. ~-S $h.Owrc in F'ig LLL 'Yh<J ;n>rp1.1#::J 
t{f.1e MAU tf ~;vvrovide a Himph, immpenzt\-'0, rmdflexi.bknneam'! ofatb:Kbir~devic.ts tnthe medium. 

'D"i.tx 0L\J.! WHi mdimn ll!pe-t.ifkatim~ fz i:ltnl(d p:dmarJy at omn: r.tppLea.t.[(tJ'\.('t where t.wid-ed-pii.r Ulhle (g 

rtfhm itt~talkd. lm.<tuU>1bm mill r>:1V.>nngu;n-thmt cimphdty !» alhwd by t:h; typ!~ d . .:::ab"k, tmd wr,:rt<e~et-cr.8 
us~d .. 

'fhe :WHA8"f.;-T !!!pedfi~f!t.ion buHds nr;on Sethon:> ~ thtvmgh 7 .and S"'et.ion 8 << thif' ;:;tfmdnrd. 

(J) :Enahks c-0uphng the FhysiciJ. 8igrw.ling (.PI..:.S) suhL:wt-r hy way \!f %0 A.ttsdnmmJ l'n.k 1ntedi:i.0e 
(AUt) to Uw haM!bmd ~wiskxl--pai:r hn.\uh!hm-::1 in i>ebm >L 

C.L SuFp!;M;fl! me!!!in!jp:~ trafl:k d. a dd.tJ :td:-0 af W "Mhk. · 
;U) Pn.wlrk~1> fur 0}X':r$t[ng (Nf:r (j rn to <)t ka8t 10\J ~~> CUB rt) vf twhk0. pair witbmt L1t: u..'-\0 0f n 

repeak>.>-
;4} .Fe:mht:J tiw D<:!ta 'Jb:rm:ind :tlqu(p:w:mt (DT:Ei >)r rq:n><.~.Wt w u:mhrxu <)perubm vf t.h~ h-1.A"U and 

ava:ibbtllty nfth.e rrwd!.ium. 
;5) fhtpp>srb rwtwodt tw:<Hgu:ratltms u.dng dm CSHA/UJ nv::Gt;8 meti-;.od d&fir&d in 180r1EC &.Sdlv 

:.\ : :l.S<:H w!.th ha&0hvd siW\4h.n.g, 
{0) 8uppurh~ a puint-t:.u--rK'id htbr<:'urt.H(~ebm tN:t.LHNm MAUs find, wlwn us*>.d wi.th. Npeate.r;:; }wving 

tndbp!¢ fX>rt;;;, suppo:t:';.S c-t §{/U' wi:r.in_g topukgy_ 
{1) ,hJh"''h i nt(rrp;m~bm tff t.lv:: M.AJJ wHhin. th.t-, ph,Y£ic.d hounds of a f.YTC nr H'.f0&Wr. 

M,L·~ .2 fk~p-ea.tm· U:rni:t. '.HH rq>[oa'te.r untt i\> u<*0cl b <r:>tt~d f.'10 phyb'kal. ~y~tem tnp{~hsy >.md _pr{",vidtr,'!! 
fm" >:-ou:pli.t.g twn nr rrwr>f :-wg:nwnb, ·R.qwaL;yg clh~ Rn inLTral p.r.o.rt of aH LH.tASl.':,... T n0t:w()dm w-ith :milrt1 
thh~~ tw<.> l.f.ffh UKe f'G,<s .l3-1 <md t~LJ\ Tk: r<.'pcater unit ·b dd'mnl in Secthn 9. M.Gltipk .rept&Wt' ,m±k 
~1nr pe:rmki";-;r:l. within H ~in.gh toH:isi<:AtPl-smein b pnr>'t<:b ttw Hk.i:<;itnum qrnn.e~t.iun pdh kngth ~[N1>tLfkd. h 
&:mhon l'.L 'Hw H'fl!1at<:-w u.nit ie. not a fJ'TE hrtd t.h~r-0it..re h.tH ciightly dhf~r-0nt ro:quinsm~nta f!:w lb 
ntWth.-~;0 \i./'I.Uf', <H ddbwd. in H-A.l. ftqwd:cr sd!!! wlth :WHA.SKT MA\/i:i are :r.eqdwd t•! p-.rt)Vide t.Jw ;r;.A.(?· 
pa:rtih;;n/i:·ocvn.n&..-i.:im: a"l.gurithm un hwse pmi;a, H~ &?"N"inwl in ~HH.>.:L 

:t4J..:U11'wi~t'cl.;PruK M~A:i.n, Tiw mti.diu.m h[r. :W.UASE-T is hvid;ed palr win:, Th~ p-t'rfvr.w.wnec ~p<.:;Oo
ifk~lt!on!!! m" the f,!irnple;~t; b~k ;:;epn~nt a.r-e eonhiirwd. in 14.4., 'Dri~ wi6ng Mrmn.Hy cmml;;;t!!! qf 0.4 mrr; h~ 
fHl rnm diHmPk;:r !2J> AWG b 22 AWf~j ,m&hidd~d w~r~ nl a ml.dtfp.Jk ¢iihk 'HH perfon:rrr.mee §fWdti<;:r.*-
ti0H:i'! a-re t-,<mm~ndly mol by JOU m 0f 0.5 mm tdeprwn.e twi.(.'tnl pair, 1Amgu kmgi.h.;.;; &1'-t; rwntt~tt.wl providin..g 
t.hfo: dmpk'X Un.h: i%-\\tW:ut m~wb thG nquhomHmW of 1.4.4- .A hngth nf HJO !f.i, 0-w tk>.Hign. ~~bj~ct:.ivt, wm bt 
u,v.d v/hm1. mfe:rring to lh.e l.ent,>t.h 0f Q lwit\ted-pair bnk M.>g:ment 

1.4..L2 o~~fhdtinn.<L 'I'l1L :>fdkln ddin~i> Hw termi:unbgy ).1'-p:~dk w Type lOH/LSE:--T M.AJJs and th<~i-. 
Hpp1katinn to rq:<GaltY ~..mrk, 

em:nmo:rn.-mo-d.~; ·•mlbtgo. Th<:~ inr.<t.f:t.nb-meous nl!,,>-.:1hn:d.c J.Yd'Qgf! oftw0 sig<\Qk appll0d to a brt.Luw~'d dreuit, 
lnt:h firnab n£F:rnd to H ez:;mmon to:di:mmee, Alsn o:dk;d hm.g:Hu.d.irw.l \'nitH{V'~ 
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:S<J!Jb'C 33fl2-8 < HH%\ 
ANSUJ:r~Im &W. BG\:\.3, lH<,y~ .hi.U.on 

0$1" 
REFEnliNC'L 

moun. 

I A.fPUCI'i~!OI'i 
~:-,~-~ 

!NliZtf:NlA?f.QN 

H'M~$i'Of'!"f 

······~~-~-
Nf"TWOHK 

DATA UNK 

1------·······-

P'H\<S!CAL 

HW/llt{) !li#!Y.l··l; 
f'41iMA/CD LA.'<i k<\YE"It.'i\\ 

F'iglJ..l 

FtEPfATt.R 

i_l ' ' 
' 
i ID'ft 

:J 
l ""IJl 
~ }•u 

"' ~~ht~1fv"' 
.J 

lfrilA.§F;/f lttJig,t.ionship to th{~ XSO Open Syskn:thslntu:tmmn®Jclio:u (Offi) 
Refer{'llllct~ Mod.,cl an& the iEEE 0023 GS:MA#L'U :LA:N M1~dd 

cro@& ~;;orooa-e-L A grxmp uf {::<J.utmkti,ht pohtb ofum wdl· or rack-mounted in a wiri:ng d01wt, ut~red to 
mochanitally td::rminatu and k::.klttnntt~W"t twiuted-pcir building wiring. 

di:ffbrt".uti.al-mxHie V<O'itage, The insta.'ltarwoug a!gebrcic d.itfewnce bdwoon two ~ignm.Li appl:kcl to a hal· 
nno~:~d circuit,. both !:rign.Iil!\1. refe rrm:l tn a r .. m:rm:u:m r~f~;r-e;rw~t. A!En ealkd HN~taHk vnlt.$4"/f, 

.Wfed.hn:~.t·J}ep~\Mdoent lnterlaee (lWJJf}. The ffi\~e:hm.1kal and t~h:~d:rLcul intarfueH between the tw1sMd.- pui:r 
link iW@)lHmt and tbe MAU, 

Physical M®tHum Attuohment (PMfo.} mMlll(f'®lr. Th1.1 purtion uf the MAO tf.mt cm.t&iThll th.e funrtiatHtl 
cin:uihy: 

Phys·ie,ml Sig:naH:ug (l-'lAS) !llu'W.nyt'J:<, '.l'he ;mr.tio.n Gf the Phy11i.e<al Lu.ye:r, eont>dnt>d w•ithi:n the frTB!, th&t 
pmvldt..'S th.~ logital Rnd H.ln(..ti~ma.l o:~upling [:>e1wtwn th~) MAIJ and thE DatE Link Layer, 

uim.p!i.!l:m Unk !l!egmenL A two·wi:re p;:1<Ut "between twG 1\t.AJJf:l i.w:h:ulh~.g the kxm.inating cotHtettws, &!n· 

shtdng o:f m1e or mvm twir~ted p:ai:rg joined w;riaUy w~th a.pp:ropriate comJ.ecHon devk:0t.1, :!h:r eMnruple, pat£h 
fid(h\ and waH plate& {<We .Fig 1.4-2). 

twhtted~pmr cable bindt~r group. A gt'\Oup oftwisted pairs within a cable thnt wre l:mun.d t.ogethet,. Lwtg~: 
wleptmne ~ablea havn mu1tipk hindtw groups with high i:n:terhindet t,"l:Xmp near-end urxm&~kdk lote. 
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~·· 

T\f.istedmPw!t Link S:WlJffMH>I 
!2 Simpl&i Ut\k 8BQN'#rth6 

I 
/ 

l' 
/ 

I' 

Win lif,z 
'fwif4414··P&h:" tJttk 

twhHl<td't'hllii:t link ae¢meui ~dtt.phtm Hnk M%/if.t1Mint}., 'h,,u simple;;; link titgth~in\:i; !hr b."JittM'tdLg twt~ 
MAL/11 {see Fig 14"11), 

UJ.,'j! ApplkHttitHi Penpwlll'ti.V~L 1'hb '1w::tlm1 llbt.bJ.~l the h:rnad <>bjotf:!ViM\ hit& iiili'iiJinptimJJ.li titv:bdylng; 
ttw #fWdiichtl(.ltW ddinl"id th.n:m.ghqtttSoetiqn 14. 
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l&mee &w.JJ.3 ~ v~~::l 
ANFlflVfF Sid f:!Ci.\ Nil~ i;\\.itif.l~ 

(1) Pr«vidB tLH ph,nlnd mmmo; 0rr r<>rm:rw:niq~f:imt hi•tween l.AN Iht..a Lin.k Layer Enbb(~'"
{2) Gtuu.re oomputibi.Uty Df in0qH,r.ldently devdnped phy>~ird aml el<;;ctriml ix;bdau~:'l. 
U}) P:nwkb a wmm rmicadon dwn:nd with a rnean bit eno:r :ratL, at Htf~ ph,tsk:allriyH 0\ervln~ lnt1'xfc<t'>~ 

ofle:lw th!m om~ pa:rt in H/'. 
H) P:wvide fw (;)r.;;.~e m h:'\t...'tllutioo and WY0ik:0 

{t}) EnsurB that fRimmm ntDTE a.o::x1:lli iE Jmt cnnrprnmit;mL 
(0} f."wvk:k' for l0w~t m::twMki'<, At related to bnth np.:ri.pmnrt. m~d cr<.biing. 
('!} Mdm 1we Gf i.c.1Pphime twLi't~'d pak huildlng wi:rbg r.md tekph.flf'.y wki.ng p.racticf:lE. 

]..4,l.S2 C~nifH!fHhtkty Cm:wid®r&ti~ns. AH i.mplmwmGJiom1 of t.bt; t.wi;;.;tod.pd~ link sbfdl b:; txmt .. 
rt.at:ihle at the MDL Th<1 MAU l.md. th0 m<:xliwm are JdinHlW ;wovide w:mp.r~titihty amongdnd.tei<i designed 
hy df.ff~•nmt m~mu.fhthH'(::t'$, LR0lg;.1~J-> a.re f.h.>:(o G lmpbmi'nt cin::nit:ry within the MAU ~n n.n. app1.kation, 
<hpemhmi: nmnrt~':r p:rm'kliA the 'MDI ~md AU[ (wb<m imphmHmW~d) t<>p:tified:Jmr,; H.t<'> meL 

t4.lif:;J 1V!.Qd.£ ~f. Op.cr-wtkw:t- 'l11.e :WUASK-T ?.L:\tr i.~ ~~DOhle of ope.rath,;r in rwrrrwJ m.nd?.::' o~Jy (;;o;e<:' 
7J.4). 'l'lh~ MAU ~tll net np:mrho it> moaif(W IT~ilikL 

When m:s:trnr.d mud.~; L1 :1n. <~w'ud;~on, Uw MAU knetium; a~ a dinod oonr..ed;im~. bd:we(m. fh>;,' wwdium md 
the nTe tit repeater. IhWl frfim the IJ'I'fj f.i( rev:-<det };:; GutpLtt to Gt1(:: t{tbe dm.phx hn.k '"-"flf"ents (§the 
HrJr. ~wgrm:d, nnd (ht~ rt>:<~dved on tlH\ oUwr ><mp.bx hn.k &1~IfltHH>t. h i.nput to tlHo :orE or rcpenkx. 

14.,.1.4 &l&tio:umhip to P.LS and AULA elof5(' :r!i>hhu:rwbip (orisb bet.w~~m Sw::tion 14 and Section 7, Sc~> 
tkm 1..>1, z:vedbe$ the ph.ysi.cal rrwdium p>\n:uneterf5 i\HG the FMA \ogkd "functionf5 n;llkhng in the phpkal 
MAtL Ti:w T¥1AtJ provkk.'% servi.oo& t0. thE PLS ddlm~d in. i.kdh;n 7 by r.m-;;m:-~ ~f the AUL 1DfL't.SE'1' A-tAUs 
support a 0\ubwt of the AUI M'rvi.ee& ttpe .. ::inwi in Sed::ion 'L lUT.lA...SK·T MATh ib nnt support. Hw (~pliond 
iml~tc Lut<:tbn, tth' qkhnd CO ci:rzuit, 9r thx q;Unw:ll CSl rr@mll \m the C! dw:mk 

'.HH1 deg\g:n. d <HJ e~t£rtK'\l '&1AU WlH(Y.h1t'nt 1-etphes the ~H~ (§k;lh 2~~~dem U md i:k;>;bon 7 for Uw VLS 
a.rtd. AUl Epe~ifi.ca ri onE. 

11lc rigu:reR ;md amne:f(mr. t:exi:w:d n6:;:Nmuo~ th:r>m(?1wut: S<:och•m H. n&o:r to h~rminok~zy .r.ne0G!M:x~a *'i.th 
the AUf flhat if., DO, HL rmd Cfl. Sim .. T an embolhm<;nt of tb~ WBASL-'I' 'MAU due8 not mqai:n:~ the impl&
m~~ntabon vf an AU(. th>;,' DO, LH; Hnd CI ciu:mkz may w;t physka.lly <·m.iat . .l:Tow0vcr, HH;y m? !~wka11y 
pn;,t;ent md AL\U nperatirm b ddlrwd in t.:m:n& of lliHn. 

14,21WJ\U :VmitChuul Spe,d:ftc$tio:ms 'nw MAU pnrvideo; tlw memw by whkh &ign.alB <.m Hw thrE>H AUJ 
tignd. drcu~b w Hml :6vm th2 D!E or nq:m~:&ttw timl U:t~'i:r a.&wN~Hh'll~ idt~fh.J"-':f mt0tt<w.:,s <tte o:.ruplwl W t:lMO\ 

twbtrod-pdr Hnk ~mg:menLTht MAU pf1)'li'klM th<:' following fwnft~f)r.al <:ttpnhditit!f5 t<• lmn&k m<1;;o;,;age flow 
hetwven Hti~ DT.E o:r :rep!~ntcr d nd tft1~ hvkited Jtuk bnk sq_;menL 

(1) T:nmsmii: hmehon, F'nwldat'1 ttl<~ uhility to t.~an~f(~t blaneh.a.::'lb:oNCll~:,(:di~d d~ta fn•m Hw nn ci:rt:n.lt to 
th~ TD drcniL W.hlk; nnt twnding A:b.ndwd:er .. enend<d dHL~ on. tlti; 'ITi elr<:uit., the IvlAU M.'mb <:m 
idl(i f5igmd, TP _IDL, on. \.:b(J T'D dK::tlit 

(0,} Reooive functhn. Prwrlcl.cs the nhibty k~ tnmsfer MrmdwsWI'-enndwt datn from. tlk RD ci:rtHit Vl 
dK~ fH drcu.it. Wh:Lh, not io<i'nding M~u;.rh<,~te.r-rmo;;sded duGl un. !:.he IH 6n;1ti.t, tfw MAD &;:;nd<> fin ldb 
signal, H.JL, <m t.ltio :m r:ireui L 

(:3} TAophn<:k function. PmviJf:lB the Rmhty 0 tn.mfl\>:r Mnnth~mt.0J'-[lHCXKhd dntn fnlm. Uw no to the HJ 
dru>it wh0n the MAU is Sk:>r,d.lng !\hm:hetkN::n~m:bd d..Aa to Ht(:: 'l'H circ,;;(L 

t&} Collisim!. Pnm(mce ft:ntchon. Pmvtd.«;,t; U:w abi.llt.y hr dt;t.f:lM: <ii.mulhnH,9U>i ooeu£Y>:>roce nf Manci\(;~;ter· 
en(~)d(x\ rbta <;n. the HlJ aud Of) c\t-c.>::it'% <md t0. t<:)U«t ~>kh a.n. «X::~rT&.rlt.:e r"~-x~ a coHhiQ§L 

(5) ~:-·i;pw(fJ!M.dit;, .. ernr 'f<LB,;q;;e (S(,)L) 'I'bst hn::uJJo>L f'D:widp,; th~ abUit;y b bdiiz~uw tn t:be DTE that 
thP f~dli.flhn .f¥0%f1ce fnnctiun i« tspcmtiomJ and that th~' fiignd ... qwdit:yJnnw mi;ll&age CJ~n b0 Hmt. 
by tlw MAlL 

W} Jabber fmwHor •. Prwidm.< trw ahhty k~ prwx.'nt ab:non:rmHy k1ru; ru~Pptlon uf Maw::;ht~l'\h~ .. iott.codt:d 

data on the DO dn:ult bwr~ imkhnitdy d~sruptin~ \.:rrmEmi811km <IE thfi' nebH<>rk Vfhde ;;;uch .tt wn
JH:i<m is pn~&bn.t, tm.n4<•:r nf0hme.he>'ltf':r·Mt,..'tlded. d0b hy i.h.e T~·ful>1tn(t <~nd Lonplmek f11n;;G0ng h 
dia:\hkci. 
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!SO:'[LC Si<Q:? .. ;> ~ L.Hn 
~~N~~i!Ud:~}~ t-:;:~d $02.;\ lj:)~~ td~dv~~ 

('f) Uak 1 nt,qp~ii;y '.h:H; fun ebmL P:rovid t'-'"> tlw <-thiEty b vnil.z<i: tb.) n dwork :fwm th; <~~m*\~'l ll<;"nt.(;Z'I vt 
bEun d' J:be ~ltrnpb&. Lnk 2lUu<.JwJ !L ttu .&D :~kt.dt.. Whi.b EU.t.-h. <) ra;b~0 (,: pretN,nt, tmne~fH· of 
1\kmcho*kl"'-cnGi)("kd !httu hy kt0 T.mr.u-nr.it, l'btdve.. and I..ti(>}}back fa:netimto: i'> di&aUPd. 

l4SU .l'W./\TJ ·.Fu.ndhmg, '.Yhe A:L\U tth.aH pwv:!d{, th.:, T:rmmmil, Ec-v:·iv<~, L;.:,;opht.i!:k, {)ol1h·i(Jn PW>!1Jm::c, 
.Jabber_ nrd I.ii nk IU:qp:ity lh,:t: :ftmif:inn;;:. The SQE Te~t. Ln&imt ~haH pt' pedimnc.J. by MALs th:ot >l.rt' 

nmnc<J(;d tv DTL* and sb.n!! n(Jt hf; [!i':Yfnrnwd by M.AUs th.H~ a:rH «~r..rwct<:~d to :mpe.~~te.m. A v;pablit:;l' rrmy 
be pt'w~ikd in the MAU to <M.:hvate. m.' in.hLhlt the SQE 'Ib;t Lnd:iorL It i;s not :req_uird th.M o }:1/\.U deter· 
rd;:H·l thr.w it L- umnflt.h'.d t<~ t:.h.k:r :~ D'.fE nr a ntpea1:er and nnw:mahcdh exti-;..--nte (~r rnhiht tht SQE TeA 
fb.w::t:im'!. 

14.2.1..1 'fr-ammuit Fu.ndfu~):u Ilk~quke~n~Yl.b. The MAlT sb~!! n~u<-v<o t.he Oligm:d3 en tb<·! DO d:r..:uit 
nml ;send them b Hw TD tirurit. nf t:b.e AlDT A rx~<-d.tV0 Ei{po1 .m the A h!f.i.d rdH:iF(o tc then k<~d of' the no 
t.iru.dt >'!hd H·l>'!td .. in 1 ~dti.v<" "ignd. on. tho 'H)+ (frffin;s:mit Dd-.a +) h:d uf t .. hf' tLDl with n.'Mp&~t t/) the 
TJJ ... h~a.d. 

At trl!(' 3b.r.t Bf n pw:kd tn:uwmil'l~~ivn, tl(l m.m:e i...han ), hiu may h<". rH~f)l\'0l fn.m tbo no dt{;\1L m-d rwt 
tl'c1D3rrtittcd tn t.be TD tircuit. .. h t.ddthn~ it ill _pcr.m.itldhho for Ht(' rl:rst. bit ;sant: to ,;;<(,r;.tain pbto"\1::: vi.dutions 
~~r hvabd mnph~ua~~ .. All s'1bupqmmt hih d Uw p«.'.'kd ;;;hall PC -rtpndliv.:•d with t:he d:!fEmmtkl volb.gH 
"fK·!-:diE:rl. in 1.4.~< l..2 . .l &nd. with no Jr:1~nditter th.<~n ig spc-eiried in 1A.tU .. 2.J Tlkl .. -..H:onJ. hit tnm;;:nrltted on 
t.hH TD d,.-,;uit: 2-h:d! hP t:rnn;sm itv<l wlt:b tJ-w ffitN·lf't timing r.;.rA. ffign:J 1P'?ds. Tlw s:t£<td)H:<t~}tc prqJZ.~phnn 
de!ay hetw-;.:•cc t:be f)(} tknrit inpu.t and H:Ho TD dn:uit shnH nut <,zct;Hd 2 hr. 

For ,:my t:wo ptH:k~>:L:s t.hrit <xn: ,:cp.tE"ihd hy S'.G ~w ur k-;n, tlw ~):r.;.rktp dday {bit lwn p"luz 2-h,ady--&t:-\tr 
vrqw.g;:,;tion ddny) uf UK :C.rut puckd shun not ~~:-zf'.!.;;t'.d that r::ffh~, o:bmnd pw::kd by nvwe t.han Z HT 

V{hen~o>ver dH.2 i'> t.F .• ;i: being t.::nmii'mit:b:d nr.. thi, Tf) t'in~xiL art idk ;;:ignd, TP,JDL, sh.dl h<:' t.rklnHYlid:d. 
H< du~ T.D d:reult:. TF. .. ITJL is,:;,_ >'h:i.rt d·UiL :~;s ddh~Hd ir; l43 .. l,I 1, fttUoweJ by 't -r0pea-ir;g f\ei}HHi.""' d' a 
:w :tnD :~: & mr; pcri(Hl of s)kcl'W{, (the bm0 wht:on• iJw diftet'0nthl vdt.o..g<~ r0:m:iit:s ~1t 0 mV ± H.l mVI and a lirtk 
0:o&t pdu-1 uw'! 1.43. 1.2..l;. :Fdbwin~1 a ptd-v.A. <1rd sbr1. vf id\.0, Gt' :r.'.pNlhng' &eqm:t.kt' shd"J ,>t:mt with a 
rcrioJ. (;f ~iknv~ .. 

'.l'rMHmis..:dnn d Tr .... ID.L may l+! twm Lnabd nt: any tiff'<:' v>"itb r>"'J.}Od .. w tb.:; link b;;:t: puke. I.t: ~;hdl rm 
ti'-xmirmt.PJ sue h. that rw m.~:ro than the h:rA: tran ... <>.mltkd hk nf <l :f.'Mkd h co.rn.tph'J, !l.nd with rw more 
dday tk.m i~; <>p:e:dLcd :f.J:r ld: bs~ <md dz·ady·Mnh; rn"(lru.gat..i<m, 

14!\U.,i\ fleedve :f.'u~M~ticm Uequ.l:rm~%-n.t@, T.hP MAG &h.iJU :rcn<vc the ;;:ignah nn tiw HD dn:nL d' 
th: &1.1)1 Md. ii'enJ th.Nr:. t.!~ Hw TE drnA: .. t\ p.>td..iv: <;;mJ n~. tL.:• Hlh (fkt.~oiv<> Dat.0 +) kad :rehtivL h th:c 
flfj .... k~.tld of the MJH e>h<~H rPM:d ir; H rniiJtJ-.,·c dgn.al f.ln t.hr~ A l~~ud with. n~qn1.:t t<~ th$ H icfiQ f)£ Hw OJ 
6r<~clit. 

At: t:he stal'i: of fi rmd;:d; "'"""""ptim~ h<~m th<! ED Cli<'i:itt, n(J m!lN". tk1(lr\ ;.; hits ffifi_'i be H:~·oC,(·)iVd 011 tb; ED C"ir· 
mit md w!t t:rfU~3EjU-ed mh• the Dl dn~dt. b ,tdJit:iv>, it](, pen:nissihle h;; the Dmt hit G~~nt (Jtl th.0 nr dt· 
n.d tf.l <.:onhi.n. phOl'G vivhtthn~ 0.r invalid datr.;.; h.~wev(,,." <:<.H flm:n),:;:;:hc Ht>; 1~f the padu:l ~haH bk~ r;Hnt with 
no mon-; than th.0 >Hnmmt. rd:jitk~• qwd:ft~~d i;:o, 143 l}LL The ,:t:ndy-Auk prf.lr.~vwthn ddny hd>'>et:on :Jw 
H.D dr<:<nit nnd the T.H d:r.mit d~~li i not EKf'(".i,}Q 2 rrr. 

[<\w nny twcf p.e..ckel<>. t:bnt <U~l serarM<0. by HH p,s cr "lv~hl, tbc H~trt··\tp ddny \4lhP Erst p:K..kd r...hall not 
cx.t.b<:>d. thr\t nf Lw Z'<oeom\ puekd; by muno tkm S FT. 

14.2LLY lA.n;~p!}a¢k Fvnoti.1J.n .Ft.0~p.iihf'mmlt&. Whml tb". MAU is t:rnn:->mifting on the TD dr""niL and 
h not Hitei:ving R.U . ...in.put IUPt:iiWges ( 1.4.2.2A} on :l:bi:! nn cb:<.;:v,it, tJK MA"lT :phoil ~l""a:li*.mit on {he DI zi.r'Cdt 
t:b~ dgtH! .. b n:--tBt\l~d <•n tlK DO d:rtui.t ·in)m:kr t•l pn.!vide kt.lplmtk d' t..hk~ lra.n.smitv:d t>ignt:t.L ./4 th<·l ,'ltJ:rt of 
p<1e.kd tnm<m<iw;bn nn.t.he. Tn cb:Y.uit, n<Lrrmn~ tb:m 5 bu (,f·trdbnm:.ttknm~~y· b0 relli'iw:d fmm th,; DO d:r·· 
t'uit a.nd. ll<!t t.m.mmdtcd. to tht: Di. d:reuit.. ht addition .. it iqNtmi~~ihk f._;t WH j)r~t hit iHmt on Uw .lfl r.i r{;uit: 
b ;..'VntHirt p}m.&1:> viokh<•n...<>. ur ·)nvu~d (hi.:a: ltvwVt<.:T, «.H $H0t.:eikive. bitt; d th! p1ek.e.t. >ih.~ll mv.:t the jitt<~r 
sp:t.ifh>d. it; l.(3 .. "L3.1 (t.h.d is, 13.5 ns phH 1.3 ns ~ .. Thto d:eady-«Ld+ p:ropagd:t(•.r~. d~hy bd;weers. the DO d.r
«lit r.i.nJ Hw D l dn~1 H. sb.aU t\Ot 0Ke<x.:d 1. hT. 

1.4.iU.A. CnU.L!km Pr~~:@.fon<c~~ l<'\n•~Ho:n H.equ.'ir0.m0K.Ii~- 'I.'lt<~ A1AU dm.U <h:ket ;)$ u ndid•m thv 
simdbm~~mw octu:rr0ntP nfnct:ldty on tt&' DO druli.t and tl-w .RD ci-r~uit: whilf> in.tlw Lbk.'Ihi1: EL;,.el ~:sLlL.~, 
Whil<.I u cdEdon i\:( dtk'f't<~d, 1 (\SG r<vw.J {~;.oe 73.LJ) ~huE b.:• &Vnt on the Cl d~\.lH:, Tho sign.d .&h.aH PC 
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ifXYtlfil !UM~1 ' t!Wi! 
;\HHUiKtll\1 ShJ i!VJS, 1HM RJki<>a 

pt1W+td~td to the Ct dtt!.dt no :awro than P liYY Aff<ilf ift>t 1t<':eJnNt.Ht>f of h. odtitdm:t. Tl~:e tdgn;d ;;hxlt tw dt#:t1\!N 

ml•:tkd within H ET wft;&cr the no ch>c;dt or tb<; RU titwwiit. •Jlvxn~wm frnm activw L~ :idkr 
\VhtW\ Gf.in ht M&iilrw:d ow. dh>¢ cr d:t-t(dt tive tn t'i otlbwiun, the dgJ;s;. on tl:w Nn d:mnl'it r!HJJ iv~ ;wnt hlthe 

11! dttnit wii.htu H lJT~. 
Whhrt the RtJ. etrct!lt dvx.nges frmn t~£ti1l1 t<:i id.b itnd d&tit )& p.regent crt tht\ fh) dtttdt, di<O' dm!:a. <:•H the 

f>t) d:tvuh nivtU bt, aent tn th!i\ Dr citt!ttH. wM..h~h # U't'. 
TbH 1ligrnl preeenhr4 Dtt th.® Cf dr.cu:it in i:he lt,h&Ml~:e of mllimLa;., SQR test, or JRbbcr ~&b({~!! hf• the lDL 

:dt,4HtL 

t4JU .• .M &i;g»ml~qrtwlit;r ... !I!WT'tN' Mic"Wmi,ft!~ (SQ.f.;) 'i'e-®t £i"'u.ned(Ml Eteqt:dH&mtmt#. TlMl' SC~R !fhst rune-· 
don shaH h~) twrlbrmw;l b}· MAlT§ that A.tt~ a:mtMtkttd tJ1 LYl'1!1;t &rtd RhaU nt~t b<~.i :w«illrn:u1<1 by R:G\lhi tl:v-rt rn·p 
e<tntwdJJJ-d tt> r.epeat-<en, When tr..e SQE tw'il h; twrfnt11M:xl,. the MAlT sh.alJ aend tSO nn tiM\' CI dttuit fut a 
tlm<~ '84;1:it_ttwt' hqgln.ni.ng a rime '0QE .. t&<%t '/i'l'dt' Mmu the ku!t fKISidvB trandthm ;;f H p1wk.Ht <1U t.ht~ DO 
dtttdt The valuw· of 'SQE~tef't' &hal.J brt to Wf + 6 H'l' ad the 'i'&luf' of 'SQE~btt .. wntt' ahaH be betweBn 
0. prt llnd ttl fl£, Thie tu.nctinn: 3bm:.id ttMi ;;M mndt d"the normd \NilllJ);£o;t deto<!d0n W;tN$ ifi@httbtJg ;-sitte.itry 
OK p1.4&thkt wtth.out Jnh'<Nl:ucing ftLti:t<tD.tttttH\ mignnhJ tttt the TJ) dmtii: ar the Df dntuit. 

TbM CSU idtJ'iti11 ;;haJ\ twii be i:\6nt by thiil BQit '!bat fhnvt:Intt wfuJI0 b mny oJthf( Link '!lwf Fait thttCH. 

i4Jt..l$ .;l!~~thh0w F'wmcth::;n B%qtrl:t:\.ttm0tli.Mi, 1'hM MAli <!'haJJ \}\?:nJ.ain •~ ®dtf:fMt4\trqpf cmtMhiiJty ~4 pt$--
vettt An iUt'gn&!y iDng t:rNJ.t,•nrri<lillkin by i> !YT'E fhitt~ !:4if'l'rtt:.r.~errdy &wnpttng trn.itt:mhttbn (W\ Ut& rwtwnrk 
i.trt.J. lA dhit~hJe loopbu.ck h~ the CH dn~u:it iJ.h;r 14-.Sl Thi'l :MAlJ shaH provide a \<dt!Jw<w 'Xmit_.tneJt'' during 
whkh dm;~ tiHl l'ntnamit: (\;u:;d.-ii:ln may <t:!ttd.!VFAHdy lxanl:!mtt. Z'fJ . .JY?.dpuJ nJ.e:wmgnt in tkw 't'D drtuit.Th.s 
vtd.un <lf"Krmit .n~ttw' '\ilttU ln~ bdwt'Bn 29 lUi and 16U !11JL !I it ti'ilfi.iirmis!dt:m e':ii:t01.'d<> ~hi it dH.n'ttbo, the SuhbHr 
f\HYid~tit 11hal1 !nhihi!: fhe .l,.ogphttck: ('\.;ndL:iti lMMl thn Lrmw:n:di#!hm. t"\f TLJ. .. P<,d:pui h'\li!MNW&-11 by tihn Trtat.wm't 
fu.n.rlh.tti, end !iha.ll f>NHI tlw1 csn wg:rw.1 Q.d th¢ dn!uit, Thi~ tlh.uU l:vnii:mJn nNH qnf;put_l(iWi hn!il !HWh 
G)11tirHHl0%]y l}hHW4lt \Hi the nn drctdt tbt i~ Hm<\ 'i.Jl\jtib'. Thkl VW\lfl nf'u.!~ah' i>lirt!Jlw OJ> Hlf. j; 0.26 ill 

rt ii,J, j)illtllil&!ifbh\ to adisB.te thf) Ja.b!wt Hm<ttl1tt Wh1%l ttw 1'U ci:rruit tnmi'lnili:hiw it ti•r\dbg 1'1}._fHUpif 
nH11:1N4P~H J0r lnngwr the 's:mhdn.ax'. 

The MALT tbdl ant &divate its 3r.thbtii:' fbnd:Lm wfwln the rqxmter'~ hL\U Jn.bbw LudnJp :PT.utw•:hon 
ruttd:icn vpett\t<t.<t at itt kw:igett pt:lrutitt.tt.i dmN AN rtptkLh;.<d in 9 .. 0.5. 

l42U:,7 Llnk !J:d:egrlity 'lm~Wt Ftnttiti:tHl :I4M{'i.dt"l0M#iltJih"l\ ln n:rder te prd'li>ttthe h.ilfW•Wk Vfo;n tim ttmr 

::~~~::~:!: ,:~.::r~~~~~i~~~: .. ~~~!~~~:=uf::~!'~; !1~::. :!~l~.:f::r:t:,1;::!!';:~l~Z:t~t~r:!:';;:!!~~;;~,*~~::~~~,,~~~~d@::: 
t•ntv.r i:lt~,, Link 'I\'0t FJil &b.W' ~md <::intMt dh'! input.#llt m&Mii.Sgf tc bt• llwtd on th6 TH <iln.m!t. and the 
1'1f.idhJ tn\'JHl .. ttlii7i tn bt aem on the 1'.0 drttdt (ltig 14B\ 'th0 vu.lm?) of'J'ink .. !:bMl'' rthdt lw hdww+rl !Fl' aw &nd 
l.G() .mx .. Whm:t Nl)jnput r..w s Tinrrth<:'W 'lt m&:t' ut eO:t\l$(W\itivrf Unk tJwt puloot: ta tt:ooiv~d iiM !:h•t RO cirtuit, 
d:w M'.AU mh®!l ¥0tit tha Lirtk: 'Ttf§t Fai.l siA.t~t Tbt V#hit of''kjmM' ii!ihaH bwh.~bNN:\n Z and W l:r.w!ueive, 

Only link tNli: pu!Jwa that oo~t.tr wil11ht Lww 'tl.n.k;.t<tMt..JW;t$' of &'fH:Jt rf'J·w:r ~han ihf- C0nti.detbl1\H'<lt0ctitive, 
'rhH vidUtJ tif 'HnkJnmt .. mu' tih.a.H l:w lwtwl'Mm 25 mH O!Sld 1M me, rn addihml, det~)dk<i pulm%i that otcut 
within A hnw 'llnk ... L!£t ... :m.tn• of a. p-t.!\f\'lOti% JHiliti~ \W pi~tket ~.H ~ igno~d whHtt b Cht Link 'tb0t Pnm• 
i!to~Hk rn the Unk Th~t l"aU gtah.':, ~ueh tnlEd6 thalJ Hltflt tb.~ emwted :n.nmher oftnntMitU.i:ive hnk tOt-It pulM'@ 
Vi Mftl}, 'the vw1t1e nf'bn.kj.ilOlt..;rrin' ;(haH bit ht\twewn 2 nw fl:mJ 1 mK .. R.&''-mm.bbng thc.U bH dtJibtt•ed nnti.l 
the tigtwl0 nn tb\ RU tmd DO drtuiL"' b\l6JrtM !db. The MAIJ l>hrtH not ds!uct H hn.k \)tffit pulnv <~.t R.lJ.fnpu.t. 
A4<HtitMal1:r;, t~ MA.U mny exit the Link 'Jrtwt F'itd l!:uwnd ;;tn.ht. tmd enter the Link '1\wt ?!is% @t:nte w'bwn th1>. 
NJ} dweuit he.::ottHlt idlt' mld tLn Xabbt:t ti&~M:tion hus thaMbhhl. [cranwm:iffl5i<1t> oh th.i'l '1'1> ;;<ftewh 

WhHe tb& MLtJJ it not in. thE Uitfu 'l'bwt Viti# %Gttti, t.fw~ Link fnbi'gply 1\:Bt fttrdidtn tbtU dit.thkt Hw bit 
ftw.rmfht @{dv\ Tr&thttrdt, fh:t:Ui:vw, ttrHt L~N;phunk thnctinnt, ii:Hd th£ CaJJi.dot" Prtc'l'NH1te a.nd: St}E 'L~MJ:t tunc· 
b\Hi,f .. , 

At Pir-weriJtL itt placf:! of !:'¥&>)ring t.h,.,, Lhtk '1\mt Phi'W rthtte &i'i 'Kbnwu k; Fig l4A.1,. H MAO nut'>' rmdt'">fHtllv 
t!Dint the Ltn k 'iJurt F.'ti! bast st.d;, .. ·· · ~ 

hlllihiblt ln;Jie&G.'W iv p'u¥id.6d im tit!.'' MAC toindit%te Lite h.nk m._qtum, it h; t'il>:4::<tMm~trtdf14 that th~1 c~SlM 
be gJ0tti ~mi Umt tlm indit:li::o:r bu luhd.t.d Hf!ptti'fWtrtbtly .It :is fu:rth~1r nn::naunertde4 Lhmt the jn@icatur lm n11 

wi:vm. thi~ MAU ta in the .Link T\%tt 1-'ttB;t d.:a(t! 1md nit nt..hN:'>~Nilt, 

l4.2.£ PMA lnierii10e M!ffi~t®gat:. Tbi i\W#f.t\!1¢£ bei:w1\Mt th~~ ?.LS in th~1 D'l'E ~Awl Hw F!'.£A in thm MAU 
~huH o:wip~J with t:iw PI'I!L%. i:nt,ctfr~t.v m~HWi.>S<ii'i d{1%M~tlhe4 i.n. '!.W,L Thea.: mcodtW.\6 tldt~ tw'li nwd in tepHtiA.w 

RUCKUS Ex 1006-pg. 248

D-Link-1006
Page 248 (of 293)

3djc
Sticky Note
None set by 3djc

3djc
Sticky Note
MigrationNone set by 3djc

3djc
Sticky Note
Unmarked set by 3djc

V
Rectangle



l80!HtX~ SiW/-;3 : UHf~ 
,\NSU1Eflfl8H .f\{!1,), UY:J3 8citt><-.~ 

-.~n-it w FNL:\ wnmn;mi(mbm. 'fhete <Xml. Uw meHage~ !JetW0en the PMA.g over !:.};."" MDI &1\1 ~u:crmmdz~-d. 
lw-Jnw, 

!4.,2..,2, i. PL$ to "P'.WtA .M0@!%~fll.'l§, Th~ :foikwing :maM~aJies a.r·e w.mt by ti:w .PLS ir. th..~ fH'E nr rq:lf,}Hti.c:r 
w Hm PMA in tht' IVL;\U; 

tlli.!'.'::::S.~. 
ou.t;mt 
frutput. .. it.ik 

.Ci:.uti.t 
no 
DO 

.S:ittr.al 
CDl,fiDO 
D)L 

M.0.&.uhu:t 
Output info:rm.:rW.qn 
Nn clata w b<(l cutput 

14.2Jit2 "FMA t>!) rq_,s Th1.e®:!:l~~!ftt'm. Tb~ fi:lllnwing :mPAA*ff<'§ wre <'ent hy Hvo .MAD tu lhe PLS i.n th<;~ DTE 
<w ri'opeate:r: 

M.¥3&1illj(f1 

inp~d 
inpu.t.. .. idh~ 
flUti&....t~l}Q iktfj}p 
>.dgno/..(J10"1 f..t:r ... .&rn}r 

.GID:.uit 
m 
nr 
Cf 
Cl 

.8-i@.Hi!.l 
ClJl,CDO 
mL 
IDL 
csn 

.M.M.aning 
Inpvl i.nfm'1ttatirm 
NG informat:km. to ~nput 
.MAU h> av~:itabiB-fo:r nn1:;mt 
.t<::rrur cl.d;eet.ed by .MAU 

H.etiJning of CD 1. and CDO sigru-:dz ~><ithin. the MAU ·is [t(Jtthgr prvhlbik'-d nor t('l([rri:rDd, Ccnzider-nbh! ji thrr 
ma..v be pre~ent. (s:;,e 143,1.3-1), 

AE~~Hi.4.Ufi. 
-'{'!)~output 

'l'!i .. idlf. 

G.i..t<;;.Vt!, 
'f.T.) 

1'D 

~ll!.HAJ. 
cnu::no 
TP.JDL 

Mprwjng 
Odpu.t i.rtfur.m.mt-icn 
Nn information to 0utput 

'l'hH mwmH.ng for TT . ..ID.L ift rbfhwd in 14-~LL L 'nw ""ncnd~nff t"iJr ClH aml Cf)0 io; the ,;:em~ a;:; that ue,wi 
on Cw AUL Rahming of Cf.H. Hnd CfW f"ignals vdthin the MAU iil n.eitlwr prohihi.t.>.d not :requiw(.L 

A-!f.&iiag,Q 
RV.fnpnt 
R!Jj;dk 

~ 
Jtn 
nn 

Siuual 
c.rn,cno 
TP.JDL 

.Mio1.~.r.thw: 
input :LrdhrmaUor, 
No irlfonnatim to input 

'I'he enz:uiting fnr T:P.JUL i'i defined in 14 2-U. The mto:diue for. CDl ~ml CDO -L1- lll(~ §Em(~ a10 that H!i!ed 
onL)BAU.L 

H,.it2.5 .h~kwfnce 1\ie~g$ 'f\me Uefeweneee. DelO\_y a.n.d bi.t ln,.;;;J §pmiAeat.ium~ ad~ mezwvrod from 
fh*~ n.een.rnm.n~ of n\e~l\lages at the MD.l .and l\IAU AllL The f.d.\ndng UPfi(.Ttbisfi the paint whe-re f~<Kh m~"~· 
snge fltarL'I-: 

M.!is~.r,gg 
mdput 
uutp u i;__jdle 
input 
inpt.d ... .Ufit 
s-i"grw/...qmJ ity .F?nw 
NUZM .. J!;Vf!if.Obff:. 

TIJ .. ..ou.l:put 
1'0. ... idlf: 
H!J.JHliput 
.fUJJdk 

H.dt:.:Uolll{~ 
k.hliLing hit Ndl b..1u.nda:ry (.HCU) uf :fu:-st valid CLH (lt C:OO 
1.ast rmr:>ithr~;;Mg()i_ng tt.:UWition p:rinr Ul !'<tart oftftL 
lemiiag BCB offi:rilt vdid ern nr CDO 
la.o>t posicin>-gcing trarm-iti(ln. ptittl"' V~ start uf fDL 
ftrf"t: tw.n.s:itbn ~~r vr.dH. amplitude 
hmt p()r;i.tiv<'·ff4ing ttnrwition privr to s.tact of fOL 
kwling BCB uffi.mt valid C.D:i ;w CDO 
l.a§l pnciciv0-going tmnedion. pii(lr w da:rt nf T.P.JDL 
k•adiug .BGH nf ftr!i!t >raHd fTH o-r CTHJ 
k1sl pocitivf~·-going t;.an sit:i(l rt pri(rr to st<l.rl d' T.P _1.DL 

251 
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!.FZ>t!EC W'{l\' .. (t • ; %\ 
AMH/tu;:&; :;d 0.0~3, HW:l l:\Hh; 

1A£U1 MAU Stwte .Dl!at,•'t'tH:ttriL Th,; date djagmmr< d' Flgs 14·~.\, 1.:§.,,1, 14)\, Rnd JAG dq~kt. the fuU net.. d 
a.lbw~'ii MAU skrk·J bndL{>nt> rdativ~~ to the .:ir<..:uitf d HwAUf Rnft 1\fDI 

T11e nDbd.or. V3tcd h tbe: shlb di.&.g:nm« LAbwt! th0 ccmw•trtinms ·~n 1.2-L Tlm >"Drtabk~; fHtd LJtwn; u~ed 
i~t t.lu; t>lHtE diAghVYU! 'W!c tl.etinui tn tbe fdhwt:i:rq, ~J2d:imw, 

14,%,fl.l Sh:h~ .HmgJI:'&m Vaduhle1>. V<:ttiuHe'" H<.:' uh4 in thr·; 5\LJ.L> &b.gnm~,. tr. ;~Hlieatc the l'h&nt <>{ 

MAT.! i r<pt~L"! and mrtpd~"!, b mdrd k:lAU opn--ut:in:r:, and to pa~§ t!tah1 in.t.hruw.Hnn h;:.;t.Wf'£fl fundro~H, 
In the Vl\.tial:;k dd1n:ithnt>~, the rramE cf tb:~ vari;:~bk ·!& hll(h'>ert by o brief zL::"'d;:t<rh(w. d' th~' v;:v:icthle rmd 

:i lid: af va.! tHo§ th~~ varbhh1 rn.Ey tRb1. Fvr Hwo;c v7fci<+k:;, tha.t nn:1 date d~agr:im mdpnv., <hl.f Y<\lv_:.; w·iE b0 
kif'n{:i'f\.•.xi W'< the ddhdL Tlw vRriabl(.'j hn L.0e ddmtl t vduc wrw~~ w; fld;iv<• s"s:.<~k- tcnta:!Jhl :l b:~:nt\ <W&igdng 
il diff<O\rBnt value, 

Jt,:n:· <Qmmph', hw vvriabk ':&mit' "ha>; th<: vnk., 'dismbk' when;vor th<1 Jahh<or furu::diJn i>:r !..h...~ .Lin.k Iatllif( 
tity T~:;st fvtHct.im< h h <:l ~htte: that. MK.;.f•:ri:c; ·xmJ""<!i&<;hL/. 'H;;:• vuiahlt ha~ th~ ddi:mL Hi.be 'u1ahk' ;d 
(~ t.hk~r Ume~ .. 

Th• V<tfil\ble>f:' H>Jt!d in tlw Rt.ok dbgra:rr:u; aH! dNf~m!d Rt iblluwE~ 

Dl. Ccrd;rnl<i th<:> Eigmt1 c1<fiT,t by Hre A1ALT ,m tlk DJ cin:;~ti L 
Vd~H)f:!~ idk; htALi i~r mmdinp mpuUdfe, LDL (dcLwlt\ 

IX}; MAU ;;:~'t.t<,h; ilN1 dgr~A1 n:oa>iv1A <m t}w DO dt>::td. 
!phk :.·:. diB,a,bl.i.o <NM:'/~ft(o§ th.h and nms&l" rnpd, .. idk te he «mL 

RD: MAU cl~'mh tht siynd rYt:dYtA. M Hw RD d:r.n1it. 
rn"" ~hmhic D\"iTrde& tht Hnd t:cWH0l' it?.p;J)dte b lxJ scrot. 

Ct. C.mtrds th<1 8ignal Hmt hy tlw M AU on the: CI tif'edt. 
Vi:dm!os: i<U<~; MAU l"<1rd<' ;w,tg .. pwtihi/~~, lTlL (ddadt) 

JQE; M.AU St~ndrs sigm!Jyr.mldy .. r.rr!w, CSO. 

fl(L .St.r.rtus <;f tl\t~ sign.a.l n11:dved by th, MAF ('rt tb; DO dre>;iit 
Vdu~~;.;~ idle; MAL ie.t n:o<.,jving r.wtput .. .idl(', JDL 

lld'ili0~ MALT ~~ ru~dving Gutput,. cnn o:r CD1. 

'.CO. CMtnllS th~' ~it{Ml ~cnt by tJH~ MAU (in t.h.P TU ti:reu.it. 
Vblue3: i&k; fl:fAU w;:>nrt~ TD . .id!e, 'KT' .. JDL (th£n.dU. 

GO; R1AU f'end3 th~' cignd nxcivncl nn dw DCI ti:rulit 
:rmit. ""dir;ahh rwFr:rideg thif; <Hd c:\H3C~ Tlf...idle. to he %illt. 

B'J). Jbi.tn11 vf the l:':ignd .ret:0ived by th0 MAU tm tlw HD t:ir{~u it. 
Wdu~>o;;; idle; MAU is n~>«+">ing demT v< <t liJ<k tq~;t pul."!e. 

ildilre; MAC hl dd:(od:ing dgmtb whi;oh. meet. dw ~·t~qm:n>tnv>b M >ULl.iLL 

lbk .tes(.xev, At<thm d'fhe Enk te3t ;:;ignal rH~!!.Ivtd hy the .M.Al.J cm thf~ Im ~in:urL 
Vr~lu~>s: fcdm>; MAUl§ not {bt•~~Lnp <t Hnk bgt pul~e .. 

t:rut~; IVL\U h; ill!t.~dinv >l link hillt pukw. 

link_.cotm:L (\n.ml of th£ l'E.l.mht:x d'mmwcutive hnk (eet pr\bv~ rt•~eivbd whik' itJ the I,(n'k Fnil ~Wtte, 
Val m't>: nm~ :n .. :.gaUve i:ntcgcn;, 

k~ ... Jl:W.X. Tb( numhtc!' <ifV!ll30>.:ntive 'link wst pubb ttoql.:dt.~d l:w:Jbm mdtfr<>m tiw Link .Fdi stau~. 
\0llneo:,-: yndtivc integer t-ch¥etn 2 m:J lO i:ndus~v(,, 

ruv. Cvntrob Uw I~Hth. fmm tlH~ .ED drn~it to th~ Iii drnlit:, 
~!mlbk:; r&~~:lve h> ~:rL::!.bli>.d fdd'an!U. 
ditubk~ the output t;! tb(' DI drcttit b input..idh v.rluo.r, tH""RD. 

!pbk. C.1nLnih). thi.." fH~tb hom tlw DO ci~utt tu tlw m dKuit 
VsJ ~w;;: sndile;. boph&<:k ~" ~mublcd (ddi:mlt). 

dimbL~; J:ri, rmt:puH:c d><-! DJ d:reok b mp;;.(jdie •·dwr, DI"'DO. 

~:m~hh!; transmit tr.< ~1m.<UHd. tdeh.ult). 
rb<>ablP; t.ffHh1mit i;; dbd:A~d ~Hid the d.gm:J S..Hlt en Hw TD eirnd i~ TF.JIJL 
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fVH';, c,1.k<"1*-· 
n;,:;"''ili.<,\i"'"'·""' 
?.(if:~ i J·:::-:.f:!::::'~ ~ b; .i ~; 

A~)::~::=~dh:· :f: 

::}(}:~:::)t::i::~::·~:=·ii * 

fj.(V:::: ~d~~~ ·~ 

>:.,,, .. , k''"+ ,j. ''\ j:; ''* 
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SQS.""·Mti ..... wdt !f.JW&f tk<i1$K 
1!rt\)fi,t®n~tbii~· 

ttlg t4«4 
tdJ(mttl.stu:nJity .. ¢N·vr ,\\f.etumgb 'lhlllk ftwnctinH St&t¢ Dlill.gw&.m 

tDu.nttug n§N%! tt tbd~· wh•mtw 'tktrt iw AlWNlr%!d. .. 1h:re '%3 ~tf:hw 
~it .ffl.f·&.et:bed end. r~~:ft.:.~Jirt#. ~~ffi:~@tf!wd ttu.td d:H::: tirna:r. ~J:; t\Mtwt 

"'•·w~•·'"~""''1 .... }··'"•<<•; .•. /''"'"'·'''·'" it Bf:illtifi:tJdL. 

1Vhit~t i:U'H1'Wi110 H :(i'f.&ttl' whe:riJ \d:a:rt iw thw timer it iNWdi tnd tnwtnrtr:d: uvwn; if th.e· 
tMter6·d #tid+ b tho wtmt: us tb: t:tifM,,--J :dt:tu; iht <~if:.#h%1)!.,\ wlw:o fn. t.he Lrnk 'llwt iHIH:n df ths Link 
b\li4.f"ri&y· 'l\4-t t'trwti,;n rttat0; 4im:grarn., tbn '!tAk,,,.!nwg_,dmnr" Mid the 'hn.k._tett mi;; Htl#!k' HJW nNHd i%%;h. 
b.tn@ t}w knn 'H.ti '" mctiv<+ + \UAk fu.i!t.J\VmfNtid • Hn.k.J'Mif: }t:dtt..timf'-1" ... dnrwY in ~>itbtdwt 

H.rtk .. ,lth#!(,.tixner, 'htnif:r fhr hn.gtwt thue lti(Hit KttivHy um. he rtli~:ting bdbd 1Jw M/Jl di!1ArniJnNM dmt H 
!hd; ihd t\"\ndd.imt n¥iiits (VL2.1.7} 
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JAW 
.. itii/l\'ti!"iJI!ii!ll.l#®· 

* ~pi}f;m<jHHliJi0 
~ Q!M$(1[ 

GO*:&.tthw·lii· 
;:;wlt_mt.t._hnHh ..• :4Mm 

[t!td unjwt\ .. ,.HtM~d 
';~;· wmJt;;;cl'utbk 

·: * ;fuk""41ntk 
! 1! G\'w'@Qti 

t;)Ci<i•t:t;#V®·© 
Mfi)'ttr~.tlft.l'$1~f'it\:t_.d<M:\© 

B'lg 14>5 
J&hb®t ti'Mi!ltWikttt £ltftt,e !httgJtam 

Httk;,.t±at,JtHtemM:&~mx; 'Tinsw fht i\li}!Xinrwu·n Mni+ j'npt 1: mtd:viit:y ttttt t"" n.ti.m;.;;ing 
t1:x.littPt1 {l·& .. itt,·:.r}. 

#Qtt ..... bNiW .... walt ...... dmmw', Tit~M\t 
'1\IN f\.u:H'.t:ion i iA.,2;,lJ:i\ 

Ustjnh tiiti#t'> TJct~.;)t ihr thn bngtb d' ttmq; fJH.\ no titn:dt muOit: ),::,(~ u:mtlm .. Wtid.y idl.e 1\) ttH(}W tHMH:thdNtbn 

L•i b? 1'\l ~lrtMhl;A (JA.,kLd), 
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:··~:·=:.:~: ·~~·.hi:·f:i:~ ... /<~·~::W:~#:l-8;:-f.:·'.X 

l\}''"ii'"' 

~: :~m~:~~:ii~·$1d~: 

W i}W\"1%d>M 
i: .;;.:::':;i:~: ::;:s,#.t,~~~ 

;:m~, .... W:$~ ..... .::-~~:·:::=::·:$':t}~~:t 

hJ'·*'Wi'* 

Htf~:~·;::#$::$!%~:&: .. J*:zt.t ........ @*=:$:_"Jh~~*-f.:·.;,.~:::f::;,t.,:::$f:f: 
@;~::::~: . ..,~J~·M ... , .. mi::t: .... r:~:M ... ~:~-;~~ "~· ~:::_p::;~:$i· ~ 
~:kt ·~::&~·~.~ -~-'i~M·M:..:;$;~ J 

: .... ffi"':!L~;:;~::;~;:~~' x»M~~-~-=n· . 

l~'!ijl(,fl 

Li.nk lntHg:Ylty Tbi!t P'tuud!wn BUtte £H.ggrm!1l+ 

for &U ('JiYHt\(At nTxte b£ki is ritcuit Y'rntud;ive Gr\m.mJ cf th.>; i\tJL fn 
chahAlA ;;n>ntd h ••l®td H.\\ i;lir;;.;nh Pft /idl <~mipimHds i.n tent i::;x;:;uiiw Hhi1JJ 
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CSMNCD 
t'X . .!li&~C &tn;t..;~: :d~ill 

AN f;:Hi1EI~;E ~1 W &.~~-3, 1 Bf\~ 1~ftL~;.~ 

NJUJ. hohtim:t t'tequit'>:mcnt. The MAF ~hdl ywvd.e ir:d<Ahm bdweni th:J DTC PhFienl Layer 
dn.:vih i.n1;h.wi.rw Li.~tne gmu.nd. ~md Ell MDI kMd:'i indu(.hng th>'l~e flr<t 1wG'l by 1DfsA21:VL Thio;; <::b~tri~d 
~qH.r>dcm r;haU ~v-u __ k,..tand d lea4 one ofthe fd1owing dv:~tri•~d sh\mgth kR.<h-!. 

(L .1500 V l"<ni> fit 50 lh; tn flD H:<: {nr G(} s, Hppbd as r>per.Jfed in S('jcth.Jn f_--1),2 Qf feC Pubhcatiqn 
0ilH f_Sj. 

(2) 225(} Vdt: br- GO 0. applied Ml ~pi?Cifkd in Sorth>r~ b.3 .. '! of Jf.X] Pnhlieat:lQn H5!) H:\1. 
;J) A &qunwe (r[ U'Xi :l4DG V lmptihts (d' :d!t-.:trlahnR polarity, applied ,4 inien';;;'is cf >Nt 1ee:w thm~ J &, 

Trw cl1;;;oe of the imp-..dr>e~ ~dl ix: :L:df.iO !1" (L2 rW •-+rtnal front time, fiG fl.S vhtuvJ time ')f lmH 
vakd, >l~ .-idinv:l J.n JEC Yub1icabm 60 [UL 

ThEnl ~haL ho no inMiintio:n break0(!v,---n, ~-w 0-lfim>d. ·in :&.>11:ion . .fi.3..2 of :n;:c Puhlicatkm H5H [Gj, during 
tJw bf.t. 'HK n~dshtm':--0 uth:r th<:J wd- ~lu.L h(~ :d: k,;:u;;t 2 Mfl, WC<-IKUNU at SGG Vdc 

14-.1Ll3 T'fflu»mlttetr 8pcdJhmtim:l!s, Thzo MA\./ shi:Ji pnwkl0 th0 'frartl'm)t fuE..;hon r<[Xxinw:l in. 
H.ZJ, t in z~~(!td).l.lt-':~ with tb-; ~.kd.rkd srK~dfiGdium-; of tb:i::; ~8(-tirm, 

\Vh>re <t bw:l i§ nut q;Hciflvd. the trauHmitte r-;h;;,_U med; rNpinrr:w:onb t{ t.-hi;:-; J0tbm when rnn:anch:d b 
a :won. rv/:stive 1N>ci, The twn 0f IGO 11 k:rmindlons o~implJkv the mv--&.•m:r<:m:wr\i; }).t'0C0Sf:: wht'f; tJ.s::ing bUn 
rw.n..:o;m\mmnt w:;nip.tm:ut at< SOil t<; UG :0 impedane•' mukbng tn:n'tiik~rm~.n:; *n: n:;adiiy {:IV2ihhk 

S-om~~ tcd;r> in thi~ ;,edion r.t't]\<:\r<: th; u.<>e nf an i'qulw~Lmt.- cin.."'-Jtt that m(!Jds t.ht~ cltr>twiion tnt:n•duv·d 
by a ~'imrltex link ;:-;eg-nwnC Thi." twi~kd·-pti:r modd ih.a.H be e~m;,;ttutV0 au:nrdbg to .Fig :H.~7 wd1 contpV
n:tnt V;k..rat'c-tii !L<t f~/hws: Rc~bt<~~. :tl%; <JUfR.iC:~ton-<, ±D<;f,; indvchm, :1':100:,_ t\;x:npommt tds-ttttF.:e S:;A>t:ifi~ 
r.d:bno.<t dwH h~~ md; I:mx iLG M.l-h to 15 MI-h, For dlnw~mnn-;mer<b, the TH eireuit dtdl bf, eomwdt~d 
dn."lm)Jh a hHlmc to fh:..t.fiFn 1 and tbe ;,;ignd me,w~trui rtuxms a had. •.xm.m:ehod tH fk~:hun 4 (rf the mmid. 
'Hw bltu;; sbdl nM- u?k:ct the p~ak ciiHi:on'nt.hi nutpdvdt.E~\\i GJXicilkd in.l4 .. ::u.,4.:l hy more than 1% when 
inr:e.rtd iwb-VN!h fhE; JG() n. n:;sif.lf:l\'i' lorid md th~~ Tn 6r<::u.it 

The i.nst.rti.vn hr:c'3 of t:be twbted-pait rrwdd whGl mntr<m'f.'d with a Jtt!J n smm;e znJ 100 Q Lxd &ha.U [w 
l;>etweeh 8.70 d.B a:nd. W·.-45 dB ctt 10 Mf.h, w:d h~)tween ()50 0.8 ~md 7Af.i dB at fi Af.Hz. 

SecLon 2 

NOT£: f'A-re mud oo h1ktm thd. ~t :t'l.'ml pm:mocifu~ 
do >M>t 8-lt~ fl:, C, a~& L t»hJ\'1<<\<:>J '>'~>h«~>. 

Fig: 14-7 
'f\.vi.'l!hx'J."P;ak Mo{h:<l 

SecUon 4 

'fu:•:ds~<'<~~(O .-.ro \>\. a. 
Cqm .. oltlllm:>!:'.l! II.N' i 11 pF. 
bJllrrt~<~~ ""'-' i~:~ t~H 
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liiKJ.:I&C $$(!:!. ;I ; N~A~ 
AN"JU1U')f Sid tV' 3, IH'J$ Edtbtl 

14JU,2,! Dlffertml.ti&J OuiputV#Ua.we. Some ilf thf' W%t end figtrtm;. (d th:ill Mocl.hm des-tril:K~ the dif· 
f0rentia1 VNt&g<1 ht MftUS ofma.g:n.it\Ub.!.S, 'f'b.t!i>H f'(¥:pinNUfJUfH apply tn Hiogl}ti'J\~' d$ WeH 4.8 [J(~ihve puliws, 

'l'br1 pt1Hk diif&lrential volt/1$11 on th.e TD d:ttuit "i<ih..,:m termirtrtk-'d with l'! HKI n :rmdfltiVG load d:w.ll be 
bt:it\•.>Mn 2.2 V <~<Jtd 2JJ V for all drtta ooq:neJIOOS .. When th~~ DO ciKCuit it driven by an ulhmes Mn.nchHsfA.~:r
Hneoik.d signal, rmy harmonic m H&sunrl un tb1 '.I'D d:mnil .:4mH ~~ d hm.~l 27 dB hdow the fundnm11ntal 

N(.:>'['E: '!11<~ s~if,mtkm om :ma""-""""' e~<f~"-".rd oom.p.mmd::lol 0 11d >ro{.enci<.'.d tc1 <ML"~•r~' Nl.!l:lp.Uaroc,. wii.h ""fi.d~thnw t)!'fr:ICJ!l.rubg llf 
<':m.®t<.kim;, 'fit<.' impbmt'ntmc ahrmld OHl ... "'id<Jr any ~Jw!hd..J"' l.<Jw!:, n<ltbnd, <!:!" l<Ji:<N':!m.tk~l<JJ 1Tf0.!Ltkm~ .. Addhk~,id ru~.(?fb!j: d qwt· 
~:>·r;l mmpmM~fu tJr•ay ihl';re!"i.<·~ b.> <J(l¢:'~'*''0'-

'l'h~ output Mign&l V,, l~ <hrtim~d at th~' I:)Utput of the twiat(~d·p&l.r mod1J Hf1! ah6111Hl in k'ig H~K The TD 
tr<l.toiiimitt.er shall. prwide {{!(paEzati<Jn su.dt that the output wavdui1H ~hall fdl within the t.empliah~ ah.own 
in. Fig i4.-9 fbr. all data iX'l(lttcnco.1f, Voltage a:r.d tirtw coordinates b:r in.ftcetion :(!0intR on Fig 14--.B !!n~ gi'wm in 
Thhk' .14--l, GlHw i'YOS~iiug pnintB a:r.e ::hffanmt hr £crb:>-r.lill.l. a.nd inkwn.HJ MA Uf!', 'f1m ~e.n; c~ bgtl depicted 
ht Fig- 14.-9 apply to an edema.! :&iAU,) ThH tompiate vGllag$) mcy b-0 m::abd by a fw::i:nr of0,9 w 1,1 but a:n.,_y 
Beallng below OJ) nr rthovc L 1 fdwJl aut be dbwBd. Tho rel'(Htimet!dN:l. ms<:~~:m:rement pr;x~edu:re is. deatri!::Md. 
in. AA.J,J.. 'rittw t"'" Q en the W:ntplate repr000nte a MTG L'"f"Oesing, with rxm:itivo alq!{\ rrfthe o1,.rtput wo.ve
form, Uu:dag this G;!ii.t the twil;l;ted:-p;,J.ir modd rlllllt hB w:rmimd£Xl in HID D and driven by a trn.n.~mitter 
'With a .Ma:ucheste:r-oncodml pooud€>---:rmKkrm &.'1-qu.enr.(~ with a minhm1m. Ix;pctJHun period 0f 511 bU!, 

'H) 

(US 

O.b 

0-A 

E (!.;! 
UJi 
0 
"( 0.0 
f""" 
.. .t 
G 

"0,;<' > 

··0-4 

"(!.{; 

··tlll 

Ui 

" "' 

+ 
TD 

Fig !.4-M 

Twbt$id-Pafr 
Mode!! 

lH.thwentkd f.h1tput. VhltMg{~ 1kst 

TiME(~$) 

E"XTEANAL MAU 

Fig 14-U 
Voltage '.!.bmplat~ 
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T$hleH-t 
Volt~"' '!bm_phd(~ Vah.&ee for "f.1g 14-9 

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;,;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;"'·======·;;;;;;;~~;;;;;;;;;;;;_;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;,;r~=;~ 

!ilift"Min<~ i 
-----------------------------------------------+ ----------------------------------------------" 

A ! 
! 

G 

K 

N 

0 

'"' ' 

! "' _<-) 

Hl 

HH 

I 
ktl<."~Jal MA.U --i----"-V:.Ilt.q~'> (V} 

1H 

1H 

1H 

() 

0 

O.i; 

lh 

0.4 

···1h 

.. -.~~ ... ~ ............... ,.:.,. ......... ~~;;~"~~L~"~~~"~""b. __ ... -.. : .. :,.,: __ = 
'rhi~ test 1-lhn!l be repeated with the k·3lp1ate i:nvertoo a.hcut t:he time ~Kif!. In that case, t .... , Q on th~~ te-4n

plst~ reprt~~er..t& a (ttcte c.nnmlng, wU;L Ilkf_m:tive sbpe, of th0 outprtt Wdwi:erm. \Vlwn te!'!!~h:ag >V1 txti"Yhl.l.l 

.MAP the input waveform to t:kw DO ci:rtuit.: of the !\tAU ah.<-1.U r_(mtrtbutH m! t:tH->«·i tlv:m 0-i':i .ml nf jitb:rr. 
Adherenee to this tmnptnu' dGem rwt.: ved(y that Hw req>Jir~Hm.H of·H.3.1.2.:J ram md. ~SH~ A.4.3.3 fiw rnod-
Hkat:km <A' the t;,:<~rt:lplah:< w test jitter-! 

ThH TI' ... JDL ctvJ.H alway« Rtart with a rxt00vt wav<·Yfl:wrn when a wavefm:-rn confo:rwbg to F:l.g 7-1.2 is 
appjk•d to dw DG {;r:reu.~L If th.e lf_mt bit tmrw::mitted W}W a ran, fiw h!'!t trr.milltion will h(~ nt the hit Ck!H 
r:.-mte-r of th.s CDL !f the ·!.mtt bit tn<tnwnlt.:too was a GDO. Uw .Pf. ... S wi.Jl tniwrak' nn addhjonnl ·t:ransH:b.n. at 
the hit cd1 b(lvndmy tblh:rw-htg tht~ CDO. Atlit'..r the :r,c-~.ro eroasing (rf the hwt tratwihon, the di.ffbnmtiul o;olt
age rhuH remH.ht within tlw dt~M'hfd Hmg of f.'f.g 14--HL Once Hw differcnthl volt.ag{' ha..~ gona morH ae-gath"E 
tlmn ... flo al\1, it shaH .rwt (·YX.Ci\-ed +50 mV. Th~· temph:tk~ n~qairt~r:v::mts 0f li''ig 14-10 shall bt nt[lt wrwn m<Ba· 
~u.red an"s" Ba<.::h rd' !;h(1 f;(11-lt lm-tib deHnf.d i-n .F'ig 14-11., lxtth wkh th~! load (:amwcb!d di:r<::ot:Hy to the 'l'D cit---
twit B.11d with the load ooralH~-tk\d throu~_ih the t'\d.s.W:ii-pai.r modd as d.d1.nk.'d in Fig:~ 14--7 end H,f:l 

'Che H:rtk t;etrt rmhe shall h!o a d:n.gk p<;.sit:lve (n.:.h .kml pw.:if:iv(~ with n'~p-od- w TI)-- bad) pulse, whkh 
fHlk within tlw ahad~Hl a:r.Ha (~f F'ig 14---12. (inc~' dw di:ffHrt"<,nthJ -mlt:rmt voltage h~ b:!!::orm~ man~ negHtlV(~ 
than ... .fi(} mV, it shaH -rema.i.u. Los£ than +60 mV. The te:rt\phte requi:r.mn~mb of .Fit~ 1.4-12 :<:hull 'txt rrt(1t when 
rm~atru.rHd ~"e:t<:m& ·~mch uf thi~ ted bad.W! ddine.J in E'ig J4.n.; t~th with the kmd r£mH(1CW~d directly tq t:he 'l1l 
cin::rrlt 'ud with th'~ load ~:·nmwe-h:d thmagh tnf' t\\-"ir-rt<-:0.-_pai.:r modd H.t> defbwl tn f'ig"s 14-? o..nd 1-1-·.EL 
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9 ii li g ©,i# fFf iM\d 

tt# .s t s, :<ts er 

k"lu H>HJ 
Tt'ittmndtkw tV'MvoJ\rnn f<Jr SKutt ot'l'T~ IJJL, 

Flgl4·1l 
Stnxt;vf>KP UJK,, ;Hud. tlA!:!Mi 

14Af,L$;;& ]'t~tn;mtdt&~w THtftlh%1Lhd. {JntpM& [m~p·t~dml<:t©11..· 't'h@: ::i.i.Hht<i:t! 
~~'tM;::::t;st~-rt:id: (:::r:: t:tt* ~rr> ::td tfn·it tih.~tn t~~:· 

un;::M::dAJH'tl :~.:·§thif~ t:h~:{~: fd l::~:#~if· lH:\Vit\liH:d 

-nffiJ) X4.fJz; Lf;: lf: tAIJt ... T:l:::f:i:;~ ~·\:::b.trT~ h:.w;:j~: t:b.w:U 

t+JLLS)t Out~Md: 'i"httlirqi( .;}U.twr< 'nn,, tnfnemlit\A;· ;m.qtn.t:jJttct in HiHHaNd st tb< v;;tpHt nf Lhi'\ 
i.withl•J·pa.k ::nndd. terniiJlMed in ;t lOO il hwd, iU in Fig >t<L Tho jlthct w:ldwJ \n U:w iJitPHil vn Ui:!:! 

1)0 tUTt<t ++ U j>tO):!iii!fHtidl: n>Nk& diAL bn il<l til.Ot< t.h;!.n, j})Ji n/ 

I, 

RUCKUS Ex 1006-pg. 258

D-Link-1006
Page 258 (of 293)

3djc
Sticky Note
None set by 3djc

3djc
Sticky Note
MigrationNone set by 3djc

3djc
Sticky Note
Unmarked set by 3djc

V
Rectangle



5£?5 f:iN ·?;:;:~t:ii··.::::rw···*~~~:=·~:*·~·~··.·· 

ffX wr <- ~ < a,tt tw 

4.0lH 

[i1&; U-12 
Tb1:tHm.ittfJ:t Vb:.vo:_.>f&l"tn fmr Lh1k Tt~d T:"ahH>. 

U(!llfiiC SJ.fW . .J , NJJ 
AK8hEEE ~M 'n;.u, lAH EJibr,~ 

A<idtblJmEy, tlw MAtf ,;:k.J1 u<ici ml t.n(n'e. thr.m ·.t:f.\ "'"' d' jitU'< t<• dw sipwJ nx:dY10 vn Uw DO d.r<.:nit whn1 
the TD .:h·e•1it h d;rcct.ly ikivim_r ~i HlZl !J n'flifliV(! bad 

1·LJ.l/tA Tn:.n&.!'nttter Impeodanon fu:dan~e. Th>. eomrmm-mw:k tv (bffcrt.l<Ji<~l·nwdH brp:FL:mc(~ 
tmb.n.l~' dth>. TD ci.n~:d.t s.b£ e.X<'(>.t:d 29 ···· 17 bs:u!fi:l0; JB {wh<•n, f h th, f«txpwney ~:n MHz) nvr;:1· the. fN'·· 
qmmty r<tnw; 1.0 !\irlz t'" 20 Mhz. This balmH-:1) i,;: ddin~J a0 20 ·bi.bl.G~.~iEJir}, wht>Yt: T!~;:rn {.<;>at; md;;:-;rmd1y 
;.tpp1kd ~ice wu?T vt:ilhge a~ 1->how1~ i.:n.f\g H-1.3. 

:!<L%.1.2..5 Cont.m1:r>t·Mnde fh.dp-ut V.r~Uag.r>.. 'l'iw mc~gnif:ude nfHm tntai Wtrdrnn-mmk nutput v~>lt~ 
ug>:·) Dfthe t.raw~mLU:er, .E .... ~l"l.' meamu:ed ct<t ;:;hnwn ·ln r'!g U-H, ~'haL h~ kHt> tbm so mV p:ak. 

NOTE: Thk $[;0':-if.krl.f.ior" i.$ not ,r;h>mkd to c•m•~:.r~ C(SO:»,Y-<P'""' wU< "'-'l"'l"1-'8c.1! <';Of"f-<"olrll~W Hi' •;r.tt.\~+.ln~. l'tr, Uo:lf>k.Kl:l<l..'l1£~· ~li'Nlr1 
;:.·o:s~.B~~k:~· f:.n:y a._r:Fhe::~b\: h:~~i~ "::M~b.e:~~i~ ~x· ~rltt-..1·!1:~~t.;.:.:-:::=~i:·~~gukfci.:.k:.l:so:. D.ci:=::=i.n.g ~~rwb~::;-.H~r1 t;w~~t*'~d p-:\~~~ w~tt ·r:~gh·.f="r!:x.:p .. NJney, c~:.m"t:x~:e~r~-· 
::m-xk:: ~r_:.Yt~\·h;; m;~ .n;:::;~.:.n 1n h~tr-...rfu:·~~-H.~ W ~th~;: KFdr:::r:--:.~:"t:t. 

u:J.t.ZJ> 'l'n:.:nsmltter f.~o.rmuon-Mod(1lk~j~:t:>hon. 'Ow mpplicl-ttiw; d' E"'"' u;;; :&"i-~vv.rn in }t4:; 1.4·1;-J. 
sh.,:..U rmi: <:hang~~ t.h:e. &ifkre.nthl vdtHjJ! at fhf; TD e:ixtJ.:l"iC ·.Er,_if, tlJ rrwn>. than IuO m'V far ,1.H dc..t.a 
seq<H:msoL /vLUhmmHy, Ur Gdge jitter uddcd hy l:he ~lppl.krtbi>H d'S""'' shdl b-e no nwrc than LOn.~ .. E'""' 
s"h:.Jl h<:-; fi :b V p.:~1.k hU M.Hz :.b~~ WRV~~, 

~.4.JLL2,7 T'n1m~"ni.iH.er .Fa.u.l.t Thkmm:>e.·H, 'l.'b~nKnr:tter-s,. when <·>it.her idle <•> n0n~idk, ,di<>H wit}, .. 
1->bmd withAd; du.rrw.gz; the <wrhcdi<0 d. ;;:hm:t !:lrz-;uittt <~Y~'{?:!;;t> tiw Til <"i:reuL fnr <m i:rddir·Jte. p!>.ri<•i nf t.lmt·l 
r.utd shrill teemme t:ormr.il {lrerr.dhm a.ftt:t ;:;ur.h fault.& (!.n:; nm~v:eJ. Tl"w n·iaflritvdc of dw <n:rn~nt th:nmgh 
m.1.cb n ,;:hwt ~:in;-,;d "hdl r~vt ~~KC(·)'(•d ;-me mA. 

'JCl 

l 
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'1\'n:t:dNJ:ti!At.~:U\ W'h:;tb tcithkii idJM Of Wltt:J ·withst:mtlG wY.]vmt + }1}1}1} V 1NlM#MOU ,nu:dK 
itrq)'\JbWi itP@i\6d At cf cith;w (Kt i;:;dirttttd itt 14~1£;:, T'iHl dft}w i:ih&IJ l»b d$:i 

HG pw virt:::saJ i}H)<i 1#' hnJf vtdue,\,. ne deftwxt in lH<: Gd 

11 
1e:r n 

p 

147 l't 

I 
l~'®g 1411! 

'htntm:tm!:Unw ltttpt~dmH>t:¥ Suhntt%\ mud (:umttnctwt·Made Rej:oothht ''twtt Ciit'{.~w&t 

11\g l4·lA 
(;o~nrtM:@t,M<fdt: (hrtt~tt Vitlttt.fte Test Cln:tui.t 
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Fig 14-15 
'lh:msmitter Fm.dt Tnler-wn~e ~h~rrt Girf~iJ.ll 

io/XIEC IY:H:02--<1 : .l %q 
AH2]Jl.Fl~E Sm 60!:U\ UJ% hh<i<>» 

14Jl,l$ n~JIC(J(ver Spe:eHicfiiHOKW. The MAU sh.aU provide~ ft.et.i'ive fundion Sp&dt.kcd in 14.2. LS 
i.n ntv:mlad~ with 0:!1" shdr.ica!. ~p10dk:Hi:.:brw nftbifl (%.oebmL 

14,$,1.3.1 lteeeive:. DlfthN.•:nt:ut.1 In;:mt f.Hgrwl1L T.h:ffhrent:bi £i.gnH1s ~riv0d. o:n. th0 Hf) ri:reull 
that are: wlt.hin the envt.'bp<o of Fig 14··16 ;ar,d 14··1'1, c.ud hav<' a ma:drn.mn zerv erwwi:ng jith:r t1.p h 
±UU.'i rl.l!l thm'l. th(; i.doal sht'tll be &Qn.t to th(J m ci:rcuiL Tho l1Lf5. ns irt<i1Ud@6jitte:r CHU&Hl by an en<i(~!lB:r, AUI 
cahle a.nd h:'antiT.nitting MAL\ the t'rdswJ. raL:, end rtoi.o/Lt\clditimm.Hy, the NiA.U roter~:r shall add n(! mort 
tlmn LL:'i rw jith~r to the nx::d:ve ;;~ignd b<ef0n-~ &0fttHng the signal L:~ tJ:w D.I drenit 

l43"Ut.2 Itec~>iw~'>r' l.Nf.fen~:rn.Hml Nobe lmm:un.it;:r; The rer.ei.v1!.:r; when. pt<:;!l:limb:¥3 with l\fanrb1!.fi!· 
b:T+'ncm:kd &ala HH·xiin.g the f"l(Jqu.kmnen1;l!l of :LLiU .. S.J, ~:;haH sertd t.hL~ data t(~ the Dl cinmit with a hit 
ltAiS GfH~ m(.'!'SJ Hmn that tlJk~-dJkd i:n M,~.Ll.:Ot In addi.t.i.un, tlH1 n~o:ri.ver, wb:n p:r.e&.ented witba 3ignal m~xr> 
ing t.hk: mqak-sment« (If l<UU J. and within Hw envdop(i ~~f Fig 14··12. W:mU &ccqA: it r.;.s a link h111t p>JUML 

The recei'iel\ wh:i.k in. Htt.' Hle &.tat<\ shaH nJeel as .U:D.Jr.pd the fi>Howi.n.g algnal.i:i; 

rl) AH dgnds that whea fuHHoiun:d ~t tt>{1 o>Aput .m' Hw :ibtbving HltFr wm.tH _vwdn~:e a ;::cak nm.grri
t.!J.d~1 hll!IE than ann mV, 'H>e Hltt.>r is a 3-pdG !ow-p.:we Ehrtterworth with a a dB tUf.{){f at 15 M.Eh: 
{r~~fu k.o A4.2), 

(2) AU oontimtmw ci.nn~Joida1 cignbl<> of ~~mpHtude le~t than SY V f.H:ak-t,n....peak and fn1qu~~n.cy kiw lh>m 
21&H:t, 

Wi All akw wavw> of cin.gk cyde du.-$tion. starting wi.th ph.rllie n o:r 130 deg~eE>, and of HmphtudH 1mM!! 
th.tut K2 V pt.'i'!k-tu·peak. wlw:re tiv~ fn·xp.ti>XHY IF bd.wfoPn 2 Mliz and 15 MH:r-. f.\;; a JKortod (rf 4 B'f' 
h~thr~ and afl:.et. thi~ ~ingle cyd~, th{~ sigm:tl shaH &w 1m>s t.han aoo mV whmt mefi..'HJ:red thrV<o:~gh th~· 
tnh~r ~rw·dth~d i.n (J) <lfxMl. 

14.3.13.3 Idle In:pnt R~&imvior. The idle tQnrlition 0haB he dckct.ed within .:.Ut U'.l' of th.(ilw;t low
to~high. i:ran~itlon nt the H'tOOiver. 'rhe wr.::eh;(J:r ~Xh,dl tak~\ preemriinno< to i'.r»m'B that tt~fo h~gh-u:swtd.li'-.nc-0. 
tnmdtion ufdw st;:nt (~fidh: i£ mrt falMlv inb:•:rpn~hx!. Hf'! a rrihmn.~,·VHwrddla·tranEition, even :in the pn.'ii·· 
ence of signal droop, overs:lwnt, ring:ing, Glow wkag0 deeey w u cnmNruxtioo th~:rw.:>f thw to ~apacitiv(;l and 
htdvctive efk:·ets .in.lh.e tn~n&nl;ttu, link s.'1§mm·-;t, <md H:ct.d:ver. 
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t;:$.::::=~~,,:··=t~(~~ w:~it.' ~, *4:~~nt.:: :AA: t%~· 

~:;; :}···~::*=:ftk:i' + ~~:ffi· 

Wiw ht-&n 

P\V 

R'tW.%\fwe fliN>$\Hd:btl Ltqnd \F:dt.~tjj©~NHrrmM· .Ftd:tM 

Clbf>~,.,,%:1 fUM· WVW '* l-IW 

i04··:t:itj!hM .:f. WW :"f. hW+;H\ft\8f 

tttg 14,17 
t:k1:c~d\'0t' tHWhHirtdid Input V~:4b4£B»=Widll': ]fu!.Hl· 

lH><;}!HdHl'':t+ \Wlf.h:l:h i::h@ t~'lJ:l:fV': m;:w;;:::d):Md tr: 1'4.4.3>1! 
=~F¥~:1: ><~Y t\~ .. ~*#V ~::~::f :N }) .tA.1lz: t~o 10 h;.::=t:%i;:tw ~=t: f:# :~&~x~J h~.::: rtudr:~L-::d~ngd. ·w~:ltf~:.n. tJ~e· :&1:L/t.t..::: ........ t~:lt'W'In·t)>:k 

t4<< t,)}:Jf t:>nwmo:n4t1&f1H ltF]:k(!fLnti' .. ,. iih''>''.i',::,l:,~:;~~ :.:::',,·::;~;~~~~~~~~:~:'';~ 1~;-~~~ -~~:~·,::;;u;:', ::i;~:,;A~,:;:::+;.:;:,c:::ll~:,;' :::::;,·~;;:~::,;.·· 
nhMi<:l fbdi he L .if.i V p.:lak·h!·pen:k dWhtt'f 1\:'#VW, SOC k.H.z 
'A" hiW@f itl with edij&M t.\G Add)Linmd)y; hh&H ;:;\d:r\indt: n•J 

UYW9 t.h{Hl :Jb aM ~A' jil::t<Jr. b dP::' Fi[iHF.i. tni.HHH\1\:tt:d (li"\ tJH< f}f dtcui.t '[h+ (lftlH>, i"b}etVtW 

ti.rning: •A:· H.3 .L<Ll. ~uld ttw (>Jnr:::n.nn.Jti(Hln hi:dtJ<tn<l ah~ ~neb Lhiiit th@ i:JvqJt wdd ;:v:> ithn:e 
th~u\ 4:.,0· h.~:;; 
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:f1g 14---18 

13on r:c dN.<.J.;; ;: 1tJ93 
A NSUE-:EE Sl:i-1 ful~.J. i()i)..:'"; HHbn 

PG 

Ik•cdver Cwtnm(.m·Mooe iiejedion 1\~_wtfX~x:nit 

402 t1 

.fig 14-U} 
(Jnu.unon-M.mi(: .lrupuhu:~ T'emt Ck~%11.a 

14..:iU.3.0' :Recoelve:r F0.ult Tol<ermnre. l.'ht\ r~wi.v~.r :-1h.aH tokmt.~ tb~: appE.cabm <~f fh~ni: drcrcit.:'l 
!x:twf.:·m thE: lmdr-< GfthE HD dr<:nit for 1m imiPfmiLo periml ofhrrm wii:hout dr.t.mq;B and .dtaU r.~Mmu; nnr. 
rmd uperutlmr a:J.zw &ut:h hm.lk a.tT nmwvnl. .Reeeivcn; sha.H withsbmd wit.h.:n.rt ibm ago a H!UU V tmm:ncn.· 
l1H!de im;mlSR [~f ~ither pdadty (f.:iRqmbJ.~ ik-< -lndiwwd in .Fig :!4-1St Thio dmpe d' t.h0 impul'ii<~ :-1"!-wH lx-i 0)3./ 
50 flt> (200m; virtual f:rnnt time, 50 pa vi:rtud time nf ha.U'vaLw), ar-; deHneJ tn IEC I\.i.bhe:-:hmt BG [111, 

H.:J,w .MAU-tw-AJJ[ $ped.fi.o.:~:hon., Whmt a MAU tr>nte.ins n ph.yakaL-'\m <..'0n:tweto:r., the tb.!bh'int: :'l(l<J{> 

ifi~~atimw &hall tm :m PL 

H..tk2.1 ·M.iHJ-AlJ[ t::loetrlmd (~hm~.acte.r.i&t.:k.:!i!, Th.0 deetrita1 chura<:Mrir-ll.:ic~; k.:r Uv-: driver Md 
H!('-<.;iv~:t mmp(mfon.b wilhi.u tlw !\&A.JJ lh.Ht; un:~ cun:n.~ctd to tht.\ AUl t>hdi tw ki~nt.in>i tu th<m~ !ipeciih>d i;> 
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wotmc awr:vt : .W% 
ANSiflgggg;.; 8GS.1, 1.N<~ !:0\Ln" 

7A and "I J;, Adclitkmdly; Hw Al)f f.IO reeoivPr, while tn tb:; Idle tttate, 10hail :r.ejed an input wwvd"m:m on6i>S 

Hmn :.t1.&!.l mV d:lf:fecentkiL 

14 ... 35~.2 :MAU-AUI Meeb.a:ni~el Conrt0<tYticm. The MAU &lmlllm pt1Widml with a Lfi·:pin n1iie Cill"lW&> 
tu:r !W sp~dftt2d :i.n 7 ,K 

14.S.2JJ l11ower f)onliltinnption. FoHowi.ng 1\:ywer()n, the !>!Uq;;}f~ (~1H'rent d:rHwn by the MAU dmU be 
~u.ch that fr x 1\,,,. b h"Bt than nr equal to 2 x w··Er a.rt1pe~s&~md.8, whtxe lr ia the; peak 11nrge tuttent and. 
T.,. is the tin:w during which the c:tttnm.t ~m.~-"®td& ll:m largm nf 0.5 A o:r fHi x I;~' Afkw thH 100 ms f&lhrw'Lng 
F\}wect)n, th-t~ current dxawn hy the MAU sh.aU not ex1.X1ed OJ~ A when pO\vwnxi by th~~ AtfL 

1.'be MAtJ mhalli:K~ {:apahle· of nptlmtin.g hum dl p<mcible vt>l~\ &Otnoos, ind uding Hw&<; e:~.rn:mt limited 
to OJ~ A, as 1:rapplim! hy trw EYrE O>r repeat« throt:wh the m~i~ta.uoo af ti!ll perw.dssihh AUl t:abh\K 

'l1m MAC shaH rwt introclutl; iJXt:ran.«m signals on the 'I'D, 01, or Dl drcu:ih dmd:ng n.o:rrnaJ powe:r·ttp 
aml pow~w·down, 

:!U Char.actedatics of tiM:~ Simple% U:uk Ek~g~nenL Ex<:0pt wh.0re (~therwwe tb.Wd, thH simpkx 1in.k 
aegment ahdl l;;e kmhxi with mut'O\~ and kmd imp;;'0anoos of l{JQ tL 

14.4;.1 Overviaw, Th~ mediu:m for :!OH/\.,'1£.'"!.' b twi.;hd-rm.i.r wl.!ting, Sinee a dgni:Ucunt numk~r (i( 

10f~SE-T netw~:nk:S~ a!X ex~G"t.ed w be in.;~taUoo ut:il:hiing in,plaa~ l:m;;hiddhd t.dephnne wlrirtg and typ.k<d 
tekphony i.n . .<>L'l.lhtkm rwaclices, the end-0:~-end path indud~ng different typBE nf wirJng, enhle umnecio:rtl, 
and cn~sH ¢{~Imeds nnwt he eonsidkn:~tl T;'}1icarty; if DTE con.net..is to a wa~t tH.J.tk4 urung a twL~b¥l·pak 
p<:d:th ood., WitH cu:tkta tt>n:n.eo:.i throu.gh !.:miMing wi:riug and a crus<> cortnect to the repeater MAt!' in a. wir
ing dusct 

14,4.2 '!'r.w.~iami.Gn Parami~k~rm.. Each !ftmpbK hnk sqrrm~nt ahaU tMv(~ the fnlhxv.ing ch<~.tiM.tmieties, 
AU charact.eri~LCE 3JJetithd applY to th<o tnt&] nimpkcr link M~gmcnt u.rtleu; tKhtwwlM:~ nntHl Thew th:atH<> 
wd~tiet:J a!X gtfi(.Wahy m.et by 100 m of uni!hh'\lded t:wbwd-pmi:r t>.&bb c:um;wsGd of (US mm. [24 AWG] 
tM'i<>Uld pairs, 

l4.4.2:t lnsertimi W@~h The inserti.oo IoM of a fti.mphm.li.nk geg:numt dhaH be tw more than 11,5 dB Rt 
aU frequ.wnck~s .betwcm:1 iHl &nd 10 Mfl!z. Th.ls oonsh!is of the rtttemmtbn nf the twisk.'<i prti:ru, ton:nN±ttt 
ltiifWi:<., ®<nd rtr1lw:ikm hmgHi?! dow k1 irup:dw::ce mimm~b;b~0 betmx.m fhe Vatt(mf! (~Jmponen:ts of the si:mpht:f 
hnk segmenL Tne uw:ettiMtl<CmB Spt.<Cifh.::atLin :dmH be rnet *'h<tri the simph!!X hnk M'gr:nm;;t h. tennin.at.ed in 
~ou.rt{~ end load hn.pedantilB that satis:fy 14<LL2,2 and 14.3.:1.3 4, 

}<l'(fr'fL MwJhp4iY l''i!l::kn~.cJiM.;d 0.1> <r>.m )H AWGl cd:tk typle,'l.Hy a<hlf:>H~ &!l &th<nws.tioo. uf B dl\ to :Hl dB/tOO mat Zf) "(\ ':tlw b<iiff <<f 
.P'\f(J-I!li(I;<.Jib,bd ~&hk ~HNk l'igdfl<.:a~t l>.~:mp~Ju.t~Ull!'-' J~,mn,kmQ'o~ At wmremtureB w=br tiuw. Hl <(;, h nt>>.;y l~ ~•f~"~'"'l!T tv m<~ <~ 
!P-2~ !.>.' i:np<.~rat:~.tm~dafl"'titktl€ <:<thk, i>llt.!h ,.;; m•><lt pht.t<i>'>H'<i.te:cl <'il.hi<>£1., 

l4.4S!.2 fMt'f'creE!Hui Characterlsti~. l'lllp<etbwice, '!lw u:mgn.tt:udo tl:f tlw di:d~:r.entirAl tharat:hw.is:Ht 
impt"d&n(~) uf a 3 m length oft'.vilfhxt pait used in a iirhuplvx Hnk segment ahall k:o hel:wi'.~m 85 il anrl lH n 
for <~U f:rcquendAi:i hd;w('x:m fLO Mifx and 10 Mlh. Sinoe c.ryaraetn::h\tk imrw.danee tends to d6<::n:mwr>. with 
iner.eaBing fmqu6ncy, the alxrve requlne:mMnt is gm1*.<.:n~lly imph~>d by tho tondition that th0 r.nnguituthi uf 
the dha:raetmis.tic im.pediance (W0t the fhequ0ncy baad l l\I!Tb v~ 16 MH:o; h 100 il·:!.~ 15 LL Ahm, the nul:gnf-. 
t.udn of thl' tnplt; impedance aven'tged ovtw the fiJJ lvlHz w :w MJ:b frequency band of a &imple:xlink 0effi> 
ment tennin.atwd in 100 fl shnU he belwioHn 85 n and l11 tL 

f,L4J.L3 Medium Timing .Httew-. Intm¥ymhnl inlerfu.remx~ and :rdhx:rtionE du<!:! w !m~h~d.awao rub· 
rrmtdws between tandem twisted paira of a twhw0-ped:t llnk Bi)pllCrtt am!: effects ofeonnecthHI de'i-"icHs utn 
intr!Jd1.tcejitt0:r w th! CIH <mrl CDO s.igmib !tetdved on the Rn circuit, No mare than ±KO n.!ii !Jfjittet< :IJ1mll 
he intn:duced to a tf:,gt d.gttml hy h s.lmpbx Unk i%*m~mL Th(~ tent &ignd ®.baH have a piidt rtmphtudH of 
8:.0 V 1nd 10% b £NYfi, riS£ fmd fall tim~ !Jf 12 ns. The content of the ttf'lt signal shaH h0 n fubru::h;mtttr· 
tcnwd.ed psr:udnwrandon:~ Mqmm.&' vr:U:h a mininmm :re_pehthn ;m:riod nf fill hib. 

NO"f'E.~ fl-ra.tl.<'lll'J~ oft a lwf:!!Ud {'@it (v!\)('ll m&'ITi!Od v. 'M' "'bl'idgd. mrM- ,:;r "ttd;r;') m!J ~m:•mHy <:'EU%1 0.~Wk~ ji!tt.r ffnd *'ii:t @ouki k'· 
i~>~<d&.A. 
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FKVfE.G liOO:H ~ li'!Gil 
AN8l/!Ef;f; 8U &ttl,~\ "l~fl3 fHid,-m 

14.4.2.4 Tk4ay. The I.'G4Xirrmm pwpagaticn. dday Qf twidil?.d pHir ~J.l be 5.'i ndm. (minbm.m. vdm:it~,r 
nftL585 x c L Th(~ mHxi rrmm p:rnpB.gatinn ill: by n:f a H r;};:;Jegnwnt dwll ant <oxuN.Od WC<l ML 

14/£.3 Cm;llpli:ng ParamHkws:.1b lJ70ld ruwes;:>iv•: >O!mphng· oflli.gnals h.etwm.:n tw.iNA-!d p<ri.w d a twirit:if.J. 
pair cabl-e, the c-ru;;;~htlk muod be limi.wd.. (\'ifiSSN.lk lose is 8pec[Hed fo.r th~ twti>kd pd.rs in. a twisted-pair 
Gable o:r twktted-_pai:r utb!.e bind~Jr gxonp that am lWed as :WHASE-T twmted-p.air llnlm. Cro;;~ah"lk "b&;;~ ia 
Bpedtkd with tho far end& d both the diaturhed and the dlstt~rhing pni:rs and the n.ea.r end of the di<Jltlrhed. 
p4i.r tetminated iP :tnn H Driv<.::rs nfdistu:rbing pai.t's: dn!l hwve a :oif.l(.m::e !m.pedznv• of HXl iL 

t4,4,JU J.Ji ft(.~:t"{~n.t~nl NeKr>~.End f.":nni!&talk (NBX."f') Lo:sw. The Nf'.X.T loM> hr:tw0en h.n,v t:wn tw'la:t.Hl 
pni.m of Q t~t<'i~!:Hd.~pai:r cr.1.hl{': is d{'txfmhm~ upun Ht(~ !<wnndr-y nfthn h,.t·irted·palr z:;a.hk. Shi!Y) the pt").~rimity· 
of <.<.n.y tw0 twist.;,.! pai:rt~ it~ i:n.Ruenced by the t;ht of the twi,.tedMp.ak caW{:\ the NEXT k~ss is dH~rJed by 
twisted"(H~ir cable she, 

14,4$,lJ. 'l.'lw'e-nty-Five~Pttk CaMe and 'f'wewty-Five·i~k .Rhlth.,."'r Gr~;m, Tiw .N:F.:x'f' h§."'.f,; 
betw~~<m any t:vvG twisted pdrn in. 11 twmty.fiwqm.i.r twLtf:d.palr cahie o:r hind.~r cn.mp v&~d fm'" 10.HA.Sf:·T 
apphr<thtrxu;; slnd bfr at leH&t 30 ····· 1.5 ktguj.HlQJ dH !wbm''f:' fh the fr.Bquertz:!}' irt MJh:) over tiN fncqurncy 
n-tn~_;w 6.0 MH;:: <md W M.Hz 

14.4..:11.2 Pour...P~\1~ Cehle. 'l"he NEXT luh!!~ betwe0P. any tvH> twi&l:.ed. pai:r:s in&. LH..rr·p<{ir twit;tnd· 
pair. cabkl wwd fqr HH.'i.lLSE>T appHe~rt.i@s rhaU b&' at kiH&i;i':G ···· 15 hgu;(!?W) dH (whPnl fb th.$ h·ew.:t%mcy· 
:in MH:.>) uvH thB fb:>qmmry nm~,w 5.0 MH:~; md W .Mlh 

l4.4 .. i.Vl Other (.";~bh~s. '.rl;e !'>J"hXT loth\ rt~quiremmtt :Rw clH other. twi&k:d·P"ti.r cables gbill be the 
ru.dtipkr-dif,;lurhe:r NRXT loes (ff 14 AJ.;,( 

i4,<UL.2 Muitipk~·Hbtn:r!M~r NEXT O.WDNE:X'f') l.o1lll!l. V/!wn l> twii.'Ld·pa.ir. cnhk nr twist~!d-pai:r 
eahk bi:rid<J:r §YG\~P runL{ine twisted przim from :mdti.p\E .HJB.ABE·T twisted-p~J.ir Jidt: e~v.nwnw~. dw multi· 
plu-dkrtu:d:.mr c:rm~iltclk. loss is d.ep0rh~ent UfM~ th.l;:! .sru,.;citic se"ltctkm l)f dbtu.rHng ~md (U;iitu:r.bi\·d paL.;;:, hw 
l;:!aeh 1\Jf.U\.SFYf t"-"'(·;ive pair, M.DN.EJCT b rm~aam:nd by .having- dw nmmJaing :m~ar-·<md tr-.ansm-l't pr:l.rs 
(t:m:dud.inf~ the tnmwnit pai:r amwehh~d with Hw t<{{~eiv<Jp<lir u:n.du U.et;tJ drivert with identir.d Lnd syneh.N· 
:n:b;(d sinH wavu <t:l;;n.ak., MDNgXT may Hl(1n ~w d.Hhl:rm1.w:d frum th~~ sigmd "k1vd obMwv\'-d on th.ii fi':(~!~VE 

pair umbr. k'BL 1Jy e:tamin:ing a.t! pair combin.atimtf with a fix:ecl.numbe.r f.lfd.btl.l.rlx::rf, a cnnmhtl-;.,.• di~tri· 
bution of MJ.JNEX'I ia obtained <>teach. f:roq1tmuv ~~fintm·xml. T.he mw fli'r<:~mtlk ofthlH! cmuubhvG i.}htd
bnbm. 3h~dl 1:;.:., Et lead; 2n ····HI lug_v/f!Hl) (wb~T f ia the fml[llk'IK'Y in Ml-lzl gt iLG MHz, 7.5 M.Hz, and 
10 MHz, When Uu~ nu.mh•:r of posl.'iblh eombtnat:inua allowed. by <t (;J.hle i<; fGwn- tim.n 100, Hw MDNEXT 
kml'i fin- aU combimrLkrm re;luxll ~w at lB<mt 2il ····15 bg1.ol.0'1Ul (whm:or.• f-in Hw frequoncy in MHzi nt fiJI MlJz, 
7JLMRz, and :W hif(:L lkft:r ta 1iLVL2 aml Appr;:'"r.dtx. t\2 for a tutorial an.d ~mJ:1wd fw edimatin.g dw 
MD NEXT lw:>s Err a M.mplete n.-pt~ir t~J.hL . 

1.4.4.4 Nol&(J F:a:~vi:t·onm~.wt. 1"he noiae kwd on the Hak sq;rmmttb stw,ll be ;ouch Hmt the ohjedive (JH'i.W' 

·r#te i~ mGt. The n0i>;:e <.::nvinm:ment <X.lnsi:sts ge.nera:Tl.,v of two pinwxy mntribubrs' crmwt<dk fnmt odwr 
1f.HJA.8"t.i~T dn•uitc and c'!l:brn.arly lndun~d impulse noi,h!c, typkaHy ·.kom tebph.une ringi.ng and diahng zig~ 
nah, and <>ht(lr offi~f and h~rildh~g f~qnipnHmt, 

lUAS Impul~m Noiw-~. Tho;: tW·Ji'AW"' rJte of (ltlC:J.IfhMt0 {}.[ impo.l~w• W'f'4h-'.r than 264· mV shdllx! hm; 
Lh.&n or Hqud to 0.2/s riD HlG(l.;S!U:red. nt lb.; (r!1tput cf the r(~Hovring SIWeitxed thte:r, FoHcwing the atart of w:y 
partinda.r hnpuh-o that is wua#;.f:d, &ny <td.ditimud i.mpdae dmlllx~ ignun~d f(n- R period Gf 1 f.!.B. 'f.'h.e .t!to:qik:x. 
!i.n.k gqpn.nt; 1\\haH be tetminati':(i at t.h.e ht end in J(l{} ft The inter i..<o a ::l·pnk Butterworth bw-paas with l~ 

~j dlh'Utoffat 15 MH2 (rHkr toA42), 

NO'f'E~ 'I)?k'li~ly, lt.e- imp<>W!"l r...ohO&o "("~""''"""'" m.h> ..-.::,~".8'§> \r;w,rn>'o!r hy one dec!'<lk tz•r "'""-+ z; dB w il &.H dl..B.dfo<! ;., H;,. t..h~;.,.ii..,_,kl 
""lt"~"· F" ~'-'~'"t '~k of N ~.o>.mtl\<!1.> b rmo~.w>.H'>'oJ oo. a !'l~!i.~ twbeirn.t f>Jlk r;,r~d filt.ot .0.t !.h"" !Opi?t.Ofied. wH<IJ"'.' !:kw~>hdd, t.b!.~ mN.HIJ 
n<.>if!.e .. m~rr,il-; •~ flf'f'"!".rn~ma1J.'!f 1 lr>tu,(O .2/N} dB. trup»l!i>o~ ""'~'~' '""·IY· k' f~ l:.mm~ r-.\•HP:IN",.non <~~.ltd rbodd oo m,;,&~"'"d (>'>'>or "" 
"'"m:"~'~' ~l'"l<J (l f iJw. ... 

u,,L42 Cro!Wt&lk Noke. The "k•vd nf (T(JG;;!Lt\k ll(/t'K on li simp10:>. !ink fBg""m~'h t dHfl-i<11d.~ an. tbJ kvd 
of dHJ diaturh~ng ~igpal(a) and th~~ cnm~:<N!k kms hfkween the pli:r{s) earryi.ng t.h.e rJignd(e) t.m& th(1 dis-
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(2()/PX; 8&WS: 1SJ9i\ 
/i.NSUlEEL SU 802,3, l'.HJ f:Ahivr' 

t.ur~wd pais:·. With tl:w mmdttl\1.111 txa.n...'m1~t kvd ( l.:;LLL2}, thJ) gfn.umA.d3."1 CJ'ilSS~ktlk: ln&!' 04-4.8,2;), atvi nml" 
tipk, :nmdcm Man~-+wst'Er··iHH>u(kd dlstu.rh.'L§, tb.<?; punk H?·lhmmb~lk :nniH' Ie.vi'i.h; M ihll<~Et.u:·od at th.< 
rmtput d't.ht> foUowin¥ rpor::i.Hcd Hlt.:w clv.,n be kss d:mn o:r t~qcv~l til 264. mV The filb:r is a J-pde Ih.Jtter
worth. h'\v~r.wtrs wiG a 3 08 cutotT nt l5 MILt Vdi'J~ tG A4L2L 

1.<L51\<f!J[ Sp®d.fi.i~atimz., 'l'his JM1ttion d.E'nnN> tb; MD.l kH· Ui.e twiskid--pd.r hnk 8-t-f.,'E.N.WiL 'flNi Hnk tGpdog-y 
ttqui.rtm 1?1. c:wMover fu.nchon bd;wem~ PMAK hnplmnenbrtion and lm::aEon of this t:t'Gi.-i8UV{H' is alMJ ddlmd 
h thiE H&Wt:km, 

U.SJL l\liH C;:mue·eb:~r.& Eiwht .. pin eomH;durs nwe.ti.ng t.b; :re(_p.lir<1:m~~nu; d' &·K.:ti.0n (l <.md B\gum& 1-··E nf 
180 @g'f? [.2fH shaH lx1 U~()d as the TIH..>cb:miceJ b.tetfcv:x~ to th~\ twistcd·p<ii:r li.ak f<t1g'.tnt.HL 'fllt plug t·mmcc· 
vw shRH he '.JSt.d on Hw tw~r;ted,pdr link oogmt>nt and the j"ack en the MAt!. TheHe t"im:nN~tm:'S ,~n~ depkted 
Ub:r ~:r!i(>:rmatl.nni~! u~e only) i:n. Fib'% 1/t-20 <.'!nd 14"21, The fdbwin.g t&hk !lbnws th~ H!i>dgmmmt. of dg:n;d(l te 
cnn:nedm'.' n::tntad;~. 

GCft:ti'AC!C 
1 
2 
3 
4 
5 
0 
::"">· 
i 

MHL81.(L"ftll. 
'i.Th 
'I.T>-
H.f.h 
N1d uned by WBASK'l' 
N{~t used hy HJBASR-.'f 
if[). ... 

N(lt mwd hy;r 10BA.S.R-T 
Nat uc;ed by WEASE-T 

Fig u.20 
"&TAU :&-10! Con:t;eet 

Fig 14<21 
'.fwiwh%:t.'Pci.w .l.;b:tfu: St~gment Connectw~' 

2S8 
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[~.V."JI!'XJ ~:H0;;<l : 10:>1\ 
AN:Sr:'U:'J:':L Sd 001.3, lH0$ Frliti.'"' 

14Ji.2 (1:nm .. .-'1~F'lf(~f' F\uu.-'iiol!l, A cru~W¥tH' n ... mttlon §han he implemented in every twbmJ.·pah link 'f'he 
;.'T<JSEG'd)r 1'und..;.m; <:X>nnt.t:t.~ tht tmrwmith:-r of mw MAU b.> the nx:oi>'ul' ;,fthe MAU at tlw nt.he.r <JnJ <A'i:Jw 
t<lltisk>d."pa'i.r lb.k, fjnw.&wt~:r lhn.ttiom ma .. :v h:; impbm·r:nbd inttn\.a.Uy to a .M.AU ~w d;:·w,whHrH in t.h2 
twldi¥!·-patr link Cor MAU~ nmt do nnt i.mplcnu.mt Uw ~~Wt!§O\'t':r fu.w:hnn, the e>ig;w:d na.me11 of 11JLt reft.T 

w thHir own inmma1 d~'<:'\li.t.<;:r, T\w MAC~ ttwJ do impkm~ent. t.h.e c:ro&!>:(Ytr f'un<::tion, t]u~ cign}l] w:umw :rder 
t.<; the rem<:ste .MAJJ qf the twbt:e.d·pdr link Additinaatly, the A1TH u)n.m~d:.<:ll' ftw <01 MAU Hmt. impbmod:;.< 
tlw tm1!!flGV~'' h:mehnn !'\hall h~· mflrkeJ with the f.f''~lph.kd gymhol "X" .. f.n1:.:xrt.rA I.m.d Cf!J(o.t.t'I.Ul ..;N)01!M>Vt.:r 

fh.nthm;s f.M'(~ shown in Pig 14-22. 

TD"" TO+ 

~~ t 

TO·· Tf.l·· 

RO+ RO+ :>=t>---<t:=! ~~·· 

HD" RO-

MAU MAll 

MD! MO!·X 

f[H TC+ j--.... 
~ 

·2 
ro-

nn+ 
:;:! 

I!> 
no-

... ..,..."""" ............... "'---··- TO= 

................................. _. ............................ , RO+ 

HD··· 

.f."ig 1.4-22 
CnJ!li@OWow .Fu:nctian 

2 •... 

:>····· 

6 

Wh~~n a twl.sttd"pa'ir link cnmwds a DTE k~ H mper.J.U~l) it ifi K'(nmmertd.(:~:i that t'hf~ e:r,xw;ul<rer 4&. imple" 
ment.od h~ th .. : AiAt! loed to tbo h'f~Nl.ter .. If hcth TJL\.Us nf <01 hli-''i!i!hKl·p?Lt' link o.mtah int.or:md enmmwe.r 
htn.ctinnh., un add;ihonal;h~:Wrna'l cn~!!SGV<T. :l.s netf~'"11H:ry .. l.t iB n~tm[~m<:fmrie.& Hmt t.h.e ~nJ .. %&>e.r h(o vbibh to 
un b'"taJkr f:rnm on11 of th'i:' M.AU,. When both MAUf:! e!mb:dn int<:~rnal ti'mkKrvcrs, it ig. th.rt.[wr rzeom· 
rmm{.kd in mLwor.k.s in whid< thn %pnlngy i+::ntifief.' dttmr "'cott:rcl bz..;'khnne ~Bgmart o:r. a e&.ntr<:!! htJb 
thM the TAAU fvt'thezt. fNm HH' nmtnJ ekmt>.nt he &.'>signed th.<e (i'f[t:ern4l ~r051HJV<~r to mahi.ta.in 
<:~onr;btimey. 
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lHOr11E:C· #HOI··:1f; tS~)d 
.~ .. USVfBJJ:f.t Ht~t tl:HJ . .H .. }ih~~r BdY:b1: 

ltttphcit l.m,pkgneni.<&titn\ <£dn' n:nJ+<kW1Jif fknctin:n wit!l.Ml w t:wi.®;kd·p.i!lt <abit, <tt &t M ·wiring fkll.Wd., wh.l!t) 
wm ibrbhhimt, is bmyn;)d th>t !M'.Uj)6 ,;;fth{i? &t:.tnd&rd 

Ji4:Jt Sywtkttt Cttnddkwati.on.\leh The rqnm.br unit sptwi:fhltl in Seztian it. fbttn§. tbv nzntni& m:dt fhr ilin:hWtXX!l· 

tonnJwti:~:r:~~i~~~~~:i~::~·::~~!~4i1~~st~::':;'~~=: ~:.; ~;~ :~::b:~ ~::~;:~nil!J::\t;~l:'r.~::~;:': ::~~:r:l~:~:s~~: 
(}8!\dMULJ n~;{¥i'l1rk. tf.{pims mdwntk td.tv ht he Hmlkd tn ~~nntrcl rnw:;d,..{d.fi prqrq;~tHon &dhy h> metA fhtt 
tnquitH\U6li.t4 d"<MtiL'i-UJ and 4A.:iU,, ;md the ttttlnbG:r uf r.epest~~r:s hd.:V?0Eti hny hvn DTJ£,;; k• ~m Urnite.d in 
nn:hw lli hmH th(~ shd:nkf.q;;.v. of H~t.: i.nkwp~tdn!t gup As it t:rsvd.E thr.»ug:h tlw ;\dwndit CvnJl.gumti.m:~. ruhm, 
which wrwu.re tlwt the% Hmit1.1 kl!V Wit t:ti1WX!tJd, d.N': g!tt(ti h Se-etinn Ul. 

!4,.1\1 (}nu®rffit @&ftity• All eqni:j)fnhrtt WH<d:.i:ng thht &U:ncl.e.td iihtdl >Y!rifiJ:OA tn QtH nf' l:bii fdJo"":).n;g IEC 
PDbH,~wtiont: auo i.FL 420 lBl, BK 90@ 

l4:tJl Nntwowk f&aft~A;y;. 'Fh:i.r: <%HA.:i!1n vAt fowtb !t muntww nfltHDGmDJ:1-ttm:lbJ:hHtg: iMtd gt~hko:linn& ndd;.."'-7 tn 
wi£1\,,.::V ,,,,),,,.,,,,,,,,1\c~:: dw !bt k: rtt+fb.:r fHN dkli% it ·Mfdrt;m ali piM·f-'ihk kMlw>f Tht1 dvBi[n>:Hi is. 

oxlti!HXit the: .. re.te~;.-£usJ; l~Ji~:td.: AHd in:t:t::t:t:M~.tJ#ntJ~ i.~OJbt.y *:%tt;fU:l$thHM§ Vt ffi::f:1:f.:i.q:ttt= t:tlr.n:~r.ti&nt:{~ 

t:\10 n:pprnpd.i:th.~ reqnfh)'i:l:M':nhJ .. 
LAN z\tbk &.Ytd~ontt< d.eacri:itmd iJ! thiH iH!ttimt itxe td at. hrwt that ditN&: elH:Xtind md'ety llHt;rn•d;o; 

du:dmg thdt? inst.t1Hatinn and ut+, i.''hrwc !m.'f;Ardt NtV1M1 ftH .. !mvw 

CO Lhnwt utnhd k!tw1*m LAN compnn+ni:s and }f)WHt, Hnhhnft, or ~xAilWtiJ\in\tklnE drnute 
on Stm.tL d"t~lt'Ji) buildup 1});1. f..;,\N" UtbhiiJ nod umtp(H'HJ.t\ftl. 

B:ir;l><1n0rgy t:nmdDntB eouplmd nnb:l ibn LA..N tHhh• &yshnn,. 
(4.} Vbh:n:p;e pt'!hmtial diffenn:hcMH hntw6H't iHd'hty gnwnd>~ tn which Awfiu;;; t,AN {\lnlpl:rwnts ®Je 

tnrtnsd;;;Yif. 

iL::~~~;i::.~~~;~:~~:!;:~~!~~:~~~;: ,=::i~:~;l!;~~ t;::\~~~\{:::~:!~:~~t;~~~r;:!::;,~)!~:;i!t~~~~;;t(:~;1th~%t #H:,:~~;h:::~~~l~~rx~f~:.:~~ 
ti>!:rHl il'.Ft4Mtm:.,, &p~l'<:L:d n:l.e:t~Hu.r®m:: rnvtf: b1;· t.&ket\ b) en&\ct.r+ H:twt, the int"iHdod: i"imhtnw ;:wt;: ~:v:tk nHg;~tkxi 
during iiMhdlbt.inn nf .r> !HB'~' rwt'1ll;1>th nt MHl:difkd:ion nr r.:Mti.nt:ena1tt<"~ of n.n nxisth~u twtwn.rk .. It:ala· 
tk1n Nx~ui.NC:mnnb< ~wo detinet& i.n L+.il, t.l. 

J4.?'SiS f..turtuthttli£¥n:. Sound in0tA:liMMm ptHd:kx\ a.t dtfbed hy &ppik&bh~ hud. OM! iN nnd rr:gul.!l:.timtR, 
thnH b~; tblicwcd i.n. evmc,Y ht«.ttt.mw Ln whk:h itt~dt pt'iM'tk·~# is app\.ic.M.bk: .. 

l4.7SL2 Grounding, .:\ny mdbty gn;vndin.g path t\n tlHl MAU shall he pnwUcd thruugh trw~ dxenit PG 
itfth(~ AUt ClJiitwctinn 

fVK,-\ltNJNG.; lt lt Mnturn6d tJ;.·;tij;~;··kt;ttit;;:;·;;f'tn whkh the MAU h> atti<tlmd in J;·;;~~p;;Jy i'httt.htd, s;n.d net 
: hdY fto.;c;tin,g mw ®t>rYked by & "donkly tni!Mltit(td At piwer d:.iztril:mt:L:m. r.pAtHL • ''thw i:!H:J d tlnsting nr h:i.'iV· 

l,~,~::+d w.pdpintnt, Mnd the .:~m::::=~~i1hHt in;;pbhifiorw t\w ;mfbty &JV h:ynnd the itt~~~.:"~~:.~.::1h st&md;u-;~:~ .......... " 

14/t..a,;t!ttsAaUI!lithmn l!liXHi PArthtten&mi.%t (;:tdcl.tdtu(\$, Dmrfn.g i&•d;;-tfb:ti6n: .;u:td rnahttHY1:1'1te of d1:+ 
nthie phitit, <i:rt'i:l sht:E lw takmn Lw ~tmrnrit thnt HSlfnsnlA.tt'<l! !1Ad.w'!::Wh. eahko o:mdud•:ww do nt1t nttdtH tAHdsk.::;d 
Wfn.tnd: vrit:h tmtn:tend,·\& t''i:mdudnws ut g:rnn.ndt. 

14.>':\' .$\,,£ 'l\ttqphony Vi<Jtsg&..rt,. 'l'bt \HNi of bdld.i.ng wiring hd:~Ggm with if tiM1 !HiiWl.lhiJity @f widng Bcrun; 
dtti.t n:kw o:;u.twd: te.l.t:phony >;rgif.&£Ht to lCEASl:'Vr tquipn:w.rtL Ot.b~t Lhn.n Vfik+ d;ttwJe {whk:h are hw 
vdh;gn), th0· pdnm:ry vel.ihq;e" that ;nwr h<~o· enomntN:rtd am the "'i:mtt£ry" and ring'ing valtagt~r.:, AJtl.wugh 
dvww i!3 no nnivwrr1\J nh'mtbrd, tJ:H fidbwlng mA:dJnmiw g-m:;m'u1.l,r up:ilT 

Hd;t~\ry V(\hHpl tn iii tekqihOrt(j litH in gnner;;l1y 5d Vde applk"-d hl tln\ hn+ thnH.l{th 4 hahuvzd 400 n 
mml:\)t) im.rwdam::(\ .. 
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WO!H!;.,;:; 6002--S; : Hhl1! 
C8M.i%/CD ANF\JIFBE iJW 002.;), 199S E:rH.i"" 

Ringing voltage isH «Wlpim"ltn r.1ignnl wnsbt\ng uf a.n fi{: ~~mn_pam:nt ~mJ z. {k tompmwnL 'fb.0 He uHnpv, 
n~nt i~ up to 1'75 v rwak r.J: 2rJ Hz w GO fh with j .Wfl L~ tc\OUtn~ rx~sid!UH~~- '.l1N1 d<~ tompornmt: is Hi Vdi:: 
with a 300 D t0 fi(iG U wuree :redgtaue~~ La.r-b•e n1<1<tive tra.nsiGtRl.~ !~u ¢Xtl:r d tb: sta:rt: and end of Bat~h 
rtng intervuL 

t\Jdm~1gh l.ORASK-'f.' "-'G:ldpuMrn t iB [Wt r<:'qui::rHd tu f.'u:r.vivo ~mch wiring haza:n:.b withwt dnmq_p, appl:le:t
tizm. Df any w f!:w alnve vdtugG<~ 3haH not :ren.:dt in mw Md'£ty hazan:L 

NOTB: Wki.1:41 error~ m.<lJ inlpmffi tekphw.y ~<dbf!i:o> diff~?orediatiy •~~f(,\.~~ HIB.!\.'MVI' tm.!'&ruitkt•l cr '"'""';"<>~'"'-~· B<'><'!i\l~(' dt~ u,rmitt>~·· 
ti(H:: .:f':B~:iat..:1.n:Q~ 1ik~~ly w. b~ p~~~nt wr:nr;~~~ a R~.t~~.e..l-.r=.~ ~nr:=:.:t lJ: .Q-t ~.::=JWt~~:-:cHaHy kJ:cw~:r·hr:yti!.J&.o4>::J tlHttl .:u~ ~ff-h~.:0\: t::.:h.2.ph:=~YD:~ hu:tnJ·· 
rl<C'"At, reoci Vc",n] wm gNWr11lzy !\VPW.lt' 't<l Ge 0lq>t~'ffi'' ~~'Ot<\ft' !i~ <ttf.-hmlk tdephr>!W!!l, Th;.nat'"l.!~r' f«lL£n,g "W~gew wi!: h> aq-.J.wj f.:tr 
(l>tdy ~h,rt p;•h•b.1\"'~'•rdtkr~ kod ~""" <7i>Jp\-;l p.~hg 1r"'n4ic'""'H"r.~ wlE ~imi~!'1d./ "'h·"'""" !i.l.t' <Jff··hto.lk 1-d.et>h'-'E«l'" rtb.vl)!gh -;mdwrm (~ 
hit m!'...!'fo iibw!;) dlJe w th~ k;"<' rmlbt!!.!M\ ofL'ul i...r;<;,donuw ,;elL 

l4.'1.a.l Eit~ch'"tim.agno~:~.ie Eruiw~lkm, Uw twid":ri.-pld:r. link ~bd.l oompl.y with apphc~blE }qcal nnd 
national <.mdes for the limitation 0f: du'tromagndk: interkrzmr.~. 

l·L7.3.2 Tb:mp(W'Eflnn! .and Elu.mklity. 1'he twi~;rb:~d-·paLr hnk it~ ~)Xp~~ek:,d to vrer~L& O'iU a n:a<iO[lf.tbh; 
mng~J ryf &nvirortmeatrd comJitiom·~ Dt:·)lmtwl tu ksmperEhrre, hu.midity, and phydeaJ hr.mdHng (5u<;h M 3hodr 
atld -;.i.hration \ Brx'ti.fi.c requ1rem~nts mvl vo.h"W0 fx· tht><~e :r:ntanv~ten;; ;:.tnt t:1mcid;m~d to he tx;yond th~ 
EWfK~ nf this ~LiudanL 

h; L r<~!Himwnd~m Uwt. mmmf:m:tu.r<'-rs i mhrate in dw Hteratu:re a~<io<::iak:d wi til. tb£: MAU dw ~;qm:aHng 
env:lronmimta1 eotid:itions to fW:ihtatH sd~Kktz>lL insta.Uatiml, o.nd :mai:nk>mmeH, 

His reom.ttm.;;nd.;;d dmt mandhd:ureru indi<.:.ate, in the literature ~>o:iiufiak>d with tbe cm:npone.nts of the 
twisted-pair liek fttgment, tb.e di~tanc-e <'md optta.ting environmental wn.ditiom~ ovPr whi~h fJ>(~ e~p~klfiol
timm (if :i 4.4 will tw md. 

14.8 MJftU l.u.h~!~>liug. Hi;:; n~mmmmdeJ thr.tt ~·o.dl MAU C:mcl &\:1ppo:rting do·oumtmtati;).n) he ldwlvl ia '" 
marm.i'"r vigiMe t.0 the user with r-tt iea:;;t the~e ;mtarn.<:/:ers~ 

0} Data rah~ c&pahhty in M.h/s, 
CJI Pnw&•:r le;~·l L'1 hmm.; of rnaxi.rmtm nnTXmt. d:r.ai.n d"hr ~r.d~Jr.rwJ MAUd, 
Cl) Any applko.hle ~af(ty warning~ 

l<k$ Ti:min..g th.:mm:u:lilry, 'h.tbb 14···2 f.mm:mndr.<:"B h~ Hraing n•qubmnmts fo:r tlw :W.HAS"fVJ' t.wiBte;:J,...p~h~ 
ll.nk, 'I'"his r~ble i~ a 3ummary; hr emnphi;(~ desrriptions <rftb'-3 thning rotp..!~r«nwnts, :rHf<lr to d:w refer~:n~!)O 
O!<·;tc:tiom;, 

2Tl. 
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:~.iHH: 

wr::t. :t. Hr:f.:J: t~::~6 h:~@\ 

,,,,,,,,·:./''·>::::-:·>;" ~·-::.N.$Q;:t~"t '~}5: 
fm~::m:. -~-::k:-~·::::::):· 

AtJl ,:::.:~h-h: p::::·q;u~.:~raM~:~~~::t~: 
:pp;~~ ~:~::: ·:: 
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tS(Vff:( U6~}~...;i ~ l ~Y9? 
A NHf!IJ~l~E St.J 0.~~%:.~~. ~~/.~~; T~~d!U~~.~~ 

Ann+1x 
Add:Uio:nal .Reference .Material 

(Al.) ANSI/EfAHHA~tSG?, Su~mhrd Te:'lt P.rocedun:.:o: fur I.,uw-Fn.;:;tp,lf':.r:cy Cf.k"lvw a hi.fh;) Ek-t.trkd ComK>> 
lor :L ~5t Frnmd tee. 1. ,, 

1/UO] Cl.A C.E8--1H81., C<Jtnf~ili!.t.d:~; Bdldb (Cat 4} .Li~>d: of Appn.vd Ap:-nd£:-B, US and Otbr. C\mntrif~f.\ 
lmpncting EL){;t.rFn.k Cn:rt\fl0twnt,;; md l>r•ipmeaL 

iAU.j FCC Dc<.::h~:: 2078ff . .JHSO CPar.t 1.:5), '1\~.:hnieaL Stsndm:ds fnr Comprtin.g eqnipnu~t.J, A.membmmt ;)f 

P:1rt F) to r-t0efine and RLJiiy thG rules f.flJV<.;)rnir;.g r.~~&trideci -'i.idiiJtien dc~··i<.:Z'& nml k«"-'··p<:iwm· u;mnwnk<t· 
tkm. d.evk-2&, Retonddved F'L:it Reprrri and Onler., Ap6l u:wo. H:f 

[Alm h-1JL-C-24:.Jnnn .. J2¥:n, Ck>twnd SpedrkHtimm fn:r C>:m:rHe.ctm.-~ Eb.rrt:rie, flm;b.nguhlr-, Mini;~tun' Pnb:r·· 
izcd &hen, 1iack m~d :Pm:d., 

x 0~ i~:~~~r;~~~;,~~'~;~~;":~r~~;~~;~l,~r.f:~' ~::: !'::"~;~ ~'~~~'!,~r~~~~.\:;,~~,{~~j~ ~~~~~~;:~r;,;~~::~':~,~~~~~.~:;~~,;~ · r;t~ ;~:~;;:,_;!~;~~;r~::;,rt, 
JW\1 Rp, Sk'<•A, NW, W~!1-hk !(--'-'"", DC 1fki<!Yl, Uf.h . 

.:....~ JEEEc~ p~bLl~ath~i~~ a:tP ti.V:r.:.il~~t.d~~ fn~ru. t.h~~ ~~:yv0.:c:.~ (\;:nt~)=·~ ·.hllif:~nk t:=i ~~~fut>"E.d~~t ::.r:d El:~r/ . .rt)~~~ f:\\~b==~=·l~; ·~-t~ lh>f;i:; lda~~\ l\0. 
kh~ Del\ ['i;;mtta"'"J', KJ fti\WJ•·H~( USA. 

Jt:. f-{PJ~A p;;hh~~h~% tJ.(-0.: ~~xfii1d::-1s fmru. P'uh1~~.,~:.~ k:n:=J 8E~0~=~ ~aU4~:aJ ~?~r-0. F:=-::.t.~~~t~~m A~:d.:3!till:r\ Hr~U.:.-.~~~nt;.r.c?h P:C).:--1:. of:}::.:h~cy~ tAA 
z=na~~ ·HI r ~ : "tJ.SA. 

11 UL publ.<'Al(<:>th; '"" "'"" 1b Hr.)),,,, P.ahh:~timw b k~, U <de.rwr.i w--.rs CA"l-rdh"rkt>, k<.:,, ;;;~; Fii.!>f!~kn IU ., )},,thb:nuk. i:L H)O'll\ 
liSA~ 

·:~ EC::fc;'{~:~ v)hHc.:.rtik:ri:~ a~ ;.t:..~:l:!Hah~~) f~.JWl: f~~~rtr·D~~~~Hl ~>~i~pu~~.r t.J·~~Dc~lbi<:~UH~E·~ A~t.t::<c~,Lt::tk:n~ iJ.f Hllt~ 6lll R ... \-r~n::.~:" 1.2G4· Gn:~::-:v;~) s·~it-· 
<Rrku-.d.. 

~~~ FCC ~:l~h·Lh.~.f.:.t.k::~~ .:::.n-:: :&~ ... ::.:_~h~hh~ t~'B:x: U~>!S .F~~h.r.~l C'l~ll1i:n.u-rE.t;_~:tl:.H~~ (\~rr.:.u;.ht .. ~·S~~: Wi:~-J:ir;;=).t:"hl"l~ DC -:;:g.y;~~ US./~~ 

;{j ,;,\ n' r ClhUi.:f(t i<mlii ~:t\\ f('l'$ilklMc fro'<l us N>l~·y .F\i blioi'* ].,;.,,, <CH~ f'c.rm ... > C0d-'.'>, iPl\"i 'f1>har AH'rt ~iil .. Ph' b<i<.; lrb i il; PA l ~) l "2{\ UU\.. 
:::..: }:1:h"~-M~:;::~l~=:::) ~~o. ~t=~~=:. ~ui-J~~t· :.::=: rxv.:lE.r~.bk ff'f;~~.:: lJnd<:~~nU:r:::: 1:Ah:."1"f""~ti}Yl.::.:l~; hK.~ l~:§0 Vh~!€ WLH,nt=::.u Fwa~i~ 1t1.:~}-:.:Jh..~~ .NY 11?1?, 

USA .. 
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lSG.iiEC U~G:J .. ? : L.U:.\ 
i'·SBl/!EEI:: '.hoi 'i!V',J, :!'!9i~ F<iitk~l 

A:Ll Ow~waH S;p4om Ohj~ldiY0M. Th~> CS!£A.!CH i\(.t0G<' .M.ethod, rmp.po0£ii hy b&se'PanJ tcdmob;.:;y; 
dew'H§h (q a vur:hty of mdlvg sy:'ltvu. u~mfaH1{mW d: a:nd bd<r1N tk> pbyt/~'*"l k;rd d: tlw OSl hd(ot<-:M>! 
MNkL 'ln<:;s;~" tompone.nh pn,vi<k basie iat~:re(~(m~~cti1m :fRdhtie0 f<~r the CS&LVCD acn~~'· :rtHf<:~,hmi~n 
it~drr.md are !!Aint~d t:h:rxmghod Seetiom; G, '/, mK! f.L 

u~"z'tAU pt'Yfvrmaaee vf Ow <tnahg baudw.rui mrdhun cmd nl<d;;:-d phyt;'in:d h.y<'> capd>i.1kiio£> d~:.,p.:·niis <>ll 

on cpti.r.tvil. and tm~wn &.t: of :mnlnv t.npuh.LW.m;; >vit:hin onrh uf these. ~~d !ica.l 8y<1.un ekmonts~ tf;(~ enmJrd. 
tnm.k o{hle, MAth, hmnch '~abbi>, DTEs, <.:lnd Itpt:·uk;r '1t~.it-'l. TheM" 'l}c'W'm dem<mh; d'fed; the integrity 
with which the ~wriul. datu l:lit 3trottm r.vnlng :>:ignab are earned betvn>cn opm ;;;y&tem2\, Then>; ~ln' d lead. 
t:b~x' critk.al (PlNlrrtde:rs vf itth'N,<>t: ht:>: lost i:n lkr t.r~rmmlissbtc sph>m, 3igmd ddcys, ard. pLhs~i jkk>t. It: 
i" impm:Lmt t:b>t lhetie b, app.Brtbm:d pWfll·irb' mn1mg the aff~~ted "Y'~ttm <'komenL:;. 

'I'be H.H.:twwr~ 1 intertvnFetti'Jn of rrwJLvmdor ~yd:>:'m ~:vnr;nnenb rnmJ8tc0 Hwt Hw va:l Hi% f:0.r bit<; Jm.>t, 
f.igh<tl. ddayil, and phmejit:t'f'r fx.; aEM~ahYi fc>jdy m:d n:aEi>tltully ar:rH.H>.g W. nrdnu§ c:y::<em dom~mw. ':nv
bu:Ltmce of Apw'nnh A dc:nWks th~ upvr lUniH; d' vuhws % h;:; pb.xd on Lh.P subject pr>tr'fl&.hol\0.. 'fhH§.1'; 

YRitH)!) trrc bv'Uiod o:n. n~(' nn\xirhd :;r;.:;rtl!.>n o:mflgunt:k.:n. (i(w ~:xample, hur Topeatcr u.a~t;.r, L6 km tnmk 
Wi'fKi&J Cr.\bk nlt.ti'ititn). 

AL2 .tu:u.&og Syt<tcm. Comptttt<ettt~ And Par&n:ueh:r Vtth,mm. The vnhws ci'>'f~L ·1 n t:he thlhwing tab1e Rn, 
b termR nfbiL> and are gtat(od ~w mc.~:dmu.m vabn; e:.n:pt: fer VB.h:w,;: rriv'Cn within rangc0. 

Tho ~nitinl mmxmmic under i.kth wmpor.umt ~or.b::v nif£n; ta t:hP syd:.em cumpom;nt m; :tda:ntHkd i.n f'rg 
AI. Sy:.:Jh .. m putauHot,<.;r:>; :a;re :;rtate.d h~ h'mhs nfHl(~ intr~1.hy~o:r nr ir:tDrh~'Dr mc~~;:~ges ;;;ent. w:iLhk a stnhon. 
3pedtk ddiqi; are. tB.lkd <tHt 1w"" d~~hy 

The H'p.::ot>bx rnnc:<Opt.s ck::i>cdb<.c;d tbrm.if.(h<mt thh; ~u:tivn ar(o ~~nnddued t:>:; he i'.m ~tct.eptahh) :>:d vf q.\<cdii .. 
c:c;.rtio~1:>: fur r.. mul.tJ.r~'l:WMA~itd "YEWttL It b xwt<d &~.at Hm PEHct pHmmd:.rk YO.hw;;; ;::pedhocl hr Lfl~; rqh>~\Uo:r 
En:viTnll.rrtbli: ~~.r" subj<~d tn minor nofm~mwnt:. 

\VfKDnJJ:W 
1'ru.d;; (\Nt!l'.ld Cubk 
C i l'K'>Dj>.o'<(t'< ti.O>t> 

PmWTTt; Pt:WNT UNK 
PI f'.ro,r,.rw.r;Urn~ 
AUT 
A1 Pw.>or1 ~;<sti.'tl:. 

i\!IFDfFM ACCf£8 f'NlT 
\H DA.'LA.:! N ASSE:Wr ... , ! NPU'l 
M\~ GU'1T VI' ... , DXfA UU'I' :'s:f':!o.'iVK'I' 
M3 DATA fN!X)[;LJ8HJN .. +S\[E) Af:CE:Tf 
M4 COLLlSlON DEA3:SEirf ·> S([E TfK\,S'iE.f(.J: 
.~1;; OU1'PUT TH£ ... , SQE:A%1';1\T 
}16 8Q}; '1T8'I' M'l.~ . .i:~Kr .... ., ~i~;l!~ TJfJ,S:.'iERT' 

ti 
5 

S~:tirt 
Gp 

f},::.:J~~-

CU} 

!).<} 

!},!) 

f),!) 

2.U 
1'$ J} 
2n.n 

-~ X ~: d 
~.-~ X. ~-~ .1.,~;: 

i,.r;t;t In~" 
L~,~~ (ht 
fhh.~· 

2Hb 

~t.H~i 

2 ,.,, 
·:}< 

).~} 

( 1\ 

Sbrt 
U~: 

lrlll'~ 

G.O 

n.o 

{} J) 

~-~J) 

:.LD 
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U0f.JOEC 60t~2: . .;1. ~ 1 :}~~H 
AN8U1rt:ES!d 3D?,;;, Hl9:} E,k,;,o:; L<>CALAND VETiDl'OLJTAN ARE:ANb:'J.\'iOiiK:!: 

~r.rr: 
fH 
j};j 

D3 
D4 

fl'{Pl.f'f --·~ INPUT t!Nr'r' 
OUTJ''t.\T U:NTf' ····~OUT!"\?? 
HfPD1' ····1 CMtml;){ ST.'h.'ItlS >K- C/>Ji.HfGH ON 
iNPUT IDLE -; CA!:UUER.fJfA11.'S '" GFF 
SQR h5Hf:J{T ... ;, CARHXt;E 3TALUS "' OH 
SQf: iJElASSERT "'"' CAHlUER STh'ftr2" Ol'f 
S</B ASSERT ···~ S!GNA.L S1A'.n:.!S c,,, !!;HR.OH 
8-QJ:i:; f.HiJ.i:JSEWi' ···> Sk;N.M., bTA1'lL!S "' NO E'RHOR 
cf~HHE:R d'I'A TUS '" OfT ····l (lUT'PlfJ' UNIT 
~!1PD1r ···-? flL:-::-rpr,JT 
W.GNAL STAJ'US "· flUtOR ··'!JAM OG'fFU'.\ 
JAM OU1l.'UT TH.T'-'VfJ(lY 

H£f'EA'l:Rtt tLNll' 
ru rNFUT u ... :, zn:rn'tn.'· 2,1 

~;~ i:~:n~~ ;~ir: ~~:L\Mii~i~i:~~J~i;,i-! s~ 
&4 80"k ; SOLitCF;L OU'i'FUT 
RJ JAM OUTPUT···~ f/FfFFT TDLE 

S·t:~rt 
Lip: 

.1%h; 

i$J.} 

:Li 

~t,O -=::. ·x i t;:.D 
96 :-$ X, ~.; JQU 

W.f! 
<lz.:i 

M} 
~$)) 

~~jf..n 

t.:~~A: l~.~ t.::.:= 

Llli<t{h!. 

D<".by 

::;,:;,:,:,:.:.:.~:::::::::::::::::;::::::::~~~::::::~::··························::::;:~:~::::~:~::::::~:~::::~:~::::::~::::::~:~::::::~::::::~:~:::::::::::::~:~::::~:~::::::~:~::::~:~:::::::.:~':~~':'!~'!':'!·:·!"t"!"~·::::::-:.:::=·:::·:·:·:·::'!':'!': 

"E'i.gl~Tf<' A l. iwLcd:!.oG dw rna:t.imal syd:er.n ('C·n±lgt:i.r<-lt.bn ;-mrl ident:Ji<.'li'i t.b.:' vhLiow~ ''7"km ;:{,mpmH-mt 
panmwkT~ umskbnA triUca] b dd:wm~ning mwlq;: ;;:y;;;tt.w. otd{xmoth.\'L 

Fl.g.Al 
1~%;nd:tr.ta! Syttern t:onfit,.>tH'rttian. fiit Iln.dget Appmrtim::m-;en:ts 

Al}t lVHtthn:um 'F'rame bangt.h i.Jm&~nninHtim:&, 1};p bHnwing table indicates the eyfltt'm ehntentii that 
Hhi.ke \.lfl the min:i:m.um fimm: hngth uakuhtit.>n \yweJ <<It the wzwd">cam n•nnhor~ n.s outhr.tt~d in. the ht 
bdgd of A1.2. Th<t et}rr:tpilathm b. tbt1 f(ilJz:;win.g tade -is b<wed on t.lv,j Ld.bwing ::;,\CeTic<.tin: 

{ 1 t 1)~.f1~i 1 t.rant=.rrd.ts ~o an adj Hf.'!~nt Itf'l.i~ 2: \1-n (~oa:-d al. ~n:~gxrieat. 1., 
(2) lYrE 3 transntisslo.n c.0ll.hh;;, with D'I'"E 1 t.ratwn+:;si.tm, 
c;n D'YE 8 i;;; (:\.,_"';OJ~~mcd to IN>. t.b: wor!->l·aw.e d:lehnc•: from I.JTIS l. Hnd h:s t.:r<.\n:<imhcion ju.&t tnizHN! a~:tt<o<t" 

ring tu t.h<-; DTE l. we;;:tH.ge. 

HU T'h0 tn"lbsi0n fn),gm<r'nt tmw'b. back dnvm thf~ :rwt:werk: tn inform DTE l. H~at a edJJsinn. }ms vu:urnod 
{>n its 1:t::<t£Saty\ 

(a) Th~i nH~liimgt) frum D'l'E l. dmll he long enough so that: it h; ~t.i!.l. s~mding vihen Hw o:Jbwm iN 
dl:okd~~d,. 

fh) 'Yhe i11<)~8A!f6 fn~m rrr.c 1 dw.E h<~ fl,hui: i':f'Wq(umeh. that .DTE z <:im U1H!W out tho m.i!Hfl&gH an 
Hw loads nf b6ng (:.Q{; eh<trt .. 
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l9):1LC ~&l\2-:~: FW~\ 
AN~UH~TK;;H ;g;_<;, J<Yn Llht>'l 

:::::::::::::::::::::::::::;:,w;;;.w;;;;.w;;;;.••;;;.••••w;•••;;;.••••w;•••;;;.•••w;••••w.o•n•,:;•nnu:. ••n;;::::::::::::::::::::::::::::::::::::::~':;;;;;;;;;;", ............... , nn nnonn~onnooonmooonn•~;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;:~::::::::::::::::::::::: 

fYf'E :l &"fAR'I'§ TO Plr'f OUI.' .HlWT Bl'f 
UTE.l. 
i'<Ul Ml 
MA.Fl 
COAXJ 

fUQ"KAT'fc;H. BET 1 
:Ui..Ji LA 
.'i.f.'l Ht"'l 
t~!~;p .1. 
AFr ron 
H;.um 

mr. 1 
!:L:L'L:\.TLfl SGT l 
COA.:X 2 
J:U:Y"i!\tT'EH BET r; 
ll([J 
HT~Pf~~ATf~H S"f:~T 4 
CU..:\X ~~ 
MAUJ 

/'-;,(L ~~ 
IA.A~J H 
COAX 3 

rrrwg td'EH &'ET -t 
YAF 41\ 
Al.fr 4F: 
REF'~, 
Af --tA 
YAL' 4/\. 

ilEl'.E.A:n;g SKT' 'roU\L 
nt.L2 
RLl7f~.:ATgn Sl;T ~~ 
COA%2 
ELPEA.TB~ft :~ 

nt.Li 
HLPY~A'f'gp ~ET l 
COAX l 
MAT! 1 
AU.I Ml 
HTb.1 

PWB 
FWD 
FWD 
FWD 

.FhT~ 

nvn 
FWIJ 
rwn-
F\VD 

vwn 
fWD· 
J'\ND 
F\VD 
hYD 
f'WT} 
.rwn 
FWD 
rwn 
HJ:;v· 
!>!':V 
YW\' 
gEV 

Hl~V 
H:.f0l 
m<;-.,· 
rw:v 
J(Ji~~l 

1{l~;\r 

HE"'/ 
HBV 
"J(&0l 
h.i~;V 
REV 
Ht;V 
i~§i;y 

.hH!V 
HBV 

=1r.~r.r::.l 

I>L~-
--~'···················································-'······· 

).)2 

Al 
M·t 
{~ ~ 

MI 
Ai 
fU. 
i\1 
MJ. 

P1 

e·~ 

Pl 

Ci 
);/"' u 
;\"[ 

l.\1() 

A.l 
M2 
C"i 

1¥U 
Ai 
[~1 
A!. 
.\12 

Pl 

Cl 

Pl 

Cl 
lf$ 
id 
D1 

$,\J 
:UGG 

/5.f1 
d.() 
~.L6G 
21.(> 
;,;·;.f-1 
Jl..ii 
n.e& 

G.Q 

/Ht 
t.ii 

fl.()ll 

J.G 

~}.l,,f:;q. 

oC)$.64 
2154 
LL55 
<<L.C~· 
z~~-G·t 
:)[ ;>,.[ 

-::1.05 
17.0 

fH 
·;j_J 
5}/7 
8{} 

:w.z 

:1.~0.9 

"l-1/U 
i(lU 

~d'l.-~ 
2l7A 

'&ri.5 
-::::$~~~ 1 

2/4-;' 
281.\C 
?-f$3.3 
2-f~~-S 

~n2~.; 

:+u 

+2:).ii 
-:151.0 
-=1-1~-1 
-il~~u 
J~~~j~~ 

4-!W.e 

Tim nhove bhh: pnrthh:,:; Uw ~><::(mr.trb Mutt (·)[Hlbles rn.~E 1 to deh:rmim-! H {"'{~1H'"hn it; Liking pba·L DTE 1 
~bli! t.rnn;:;mit ~0r ((t.kn,;t 4.PP kd ti:m<B, !h cl.t:k:r:r.nin(~ .how mu.ch hn.gur OTt; .2 wm eontkue (",) rcc-t-iV0 hl'P, 
~H;sume tll(!.t. fJ'IF 1 is the bgt tnm<i;wittwr "h) pruv-i.d<:' b:it>":f tn the t.trt: 2 tv:L\ll_ D'l'E 2 thx~n m1~:1:' tiw 
!l:iUGwinc 

····················································----

non·; 1 
nn;; 
.''TfMi 

1bt.:=d 
rx~1f0 

·---~············································································································································································~-----

rwn DH 
rwu D.l2 
wwu Ai 

w.o 
3:2/) 
1.~! 

f=J,1-S 
S47.r 
54tLA· 

:::::::::::::::::::::::::::::~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::1-::~:~:~:~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::;~~ 
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DCVH:T Hflv2··10: !ihtl 
A\i?~.Ti.H~f~E 8bd ~l~.2-~~~ l{)SS~~ l"Af:t.:":~).::~ 

If R0p(mter Sd 1. .h th~ l"~l syskm. U:H<':fl(U1<imt tn pruvid~> bitt> to DTE 2, lhe.n DTE j wm see thE 
hiJ.bwin{f 

:::::::::::::::::::::::::::::::::::::::::::::~w.:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::;;.::~:::::: 

RCl"EA'IEK ~;T l ild SA\\1 rrrn 
EEPt 
CG:Ll 

Rn' 
RKV 

1~ab·l.:.:

El:',fry 

00,0 
21 f.(; 

·ViA 
~:~U.~1 
~;?:=J.~~ 

The Rtflt<l.W:r Set is th0 hmt tnmtm:ittm·tn f'"c!wide R bit t:v .DTE 2, Th<o fYI'E 21\1AU attu't~ sedng bitf~ at 
tim(~ iH1, wh.k:h nl,(·)~i.tt~ that DTE 2 -'W~ 5ti3Y bih W'i2<\ .... fL6), nee 2M*'& H minimum ilf61 pr•Hl:mbk~ hit;; 
e,nd B SFD bib, The pr~~r;,mhl"' a.11.d 8F'1J hlt:-<. can he d~<Ie'Wd fhml the <JGJ,'i whl h(ie>nu<.;; they aro not 
oHmted in mlnimmn :frm:rh! kmgth_ 

Tlw mininwm fh~nh' length dd:erminHHvn fnm the ubD'i0 w:m.ari(~ L'} dwn M!4!! ···· 60 P :::. 4~~L7 bits, Trw 
W TriN~t sygtf;m v4h0 fin- minimum h\'.\mt': len1,rfh ha.s bdm dA nt r;-12 bit;\;;, 

IdA Syt<frtfbm .Jitt~~~ Rn.dgf.'tl\1. Th~? typk;:d jitWr kmdg:(d; ~'Rpe~.-1:0<1 fn.r the ba~<:'lmnd syst-em h< sppmt:ion,._,.d 
in Ht(; if!Uuwi HK m1.mm:r 

Bn<"f0£i 
AUI Ct~ble 
:1-'t ... ;.tr lX·a.~:-;~n~~
rll":.e:nk Ge~t:r 
~\<!AU [;<;r-<>ive 
~\Ul {;:ih~~ 

SN9 <'n ~s:-.. t.x: 
SNR-::;~~ t"-\CH 
~N.H. :-,u ... \.U1 

U.1 D~ 
Lll n>! hmn.Hl1E !".>dl 

7~0 t:S 

··· 1.{~ ;.u~ (r-;;~t-h r»~:iy;-D&:=~.tilln} 
1.0 rt'!! (n~:E~~-;r.:,~-=l->~i-:1} 

i.i.H w (t\.,"JR" ~U\ 
~}J> ~w ():}{}~ ::: ij; ~~ t:n3crt.-:;:=-dt :t=;nd) 
n.-:~ t!:~; ~~NTi ~ 5~ 1~ n~~::'_;_~ .. ::.::ni; 

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.."'.J~:::: 

A.L4.f Nmn lna1 ,Ht"h::r VahM~£, 'fl-w jitter bmlg0t v~hiet given ~/btWt~ .<trli' nvt oxrweted kt ;:l.toortnnnd!)te 
aH ~!:tfl dmnwm b pb:w~~ jitte:r th:r.e k~ Ef~tk~ fX·H'H:met!:or vKrLd.ons within nnr! v.r ~t {>;;w bit dttHN>. 

AiA,S iJeeocltW' l<:;viillttm'Ho:tt. 'Fw ph<'IM! <lEroder b the PLS 1mblny<T s)l(~ttJd (:0:rn'ctly deoodB n 
Manr-he&tPr-enended dgn.1l whM>0 J~b twn,;;itimt ~minl (wnbr d a bit ct4l~ hBJ> a F!ak.h1"PfjRk iitt(!l" of n"' 
mvrc thEn 3() ntl :.:t 16 ns dedaHnn frnm the btl wll tt:nkn. Se0 Fit;':% AS mA AU f(oc t<:~~-t mtithv~L 

R>'abHdvn uf dH<~edu perfm:m.Mtt~o may t)i>, slmuhtGd ~wd L~~twl by Qgplk:.ation d' d.trx~c dhhnct WMb· 
LwmA n'pn+tnting <~~.'v:r&h::.tn~1 and ao:rmd eonditiomL Tl:w wavd(lnn~~ contain M:meh<:"&I:.Hr<·Hwod.~d tit£ 
who~ ~nt:.m· trcti1!:l\tlons T(O;f;I'!:Senl fh~: mi(Tern~'5 d' rrwxtmum Rkw.v, A 5 MHz tn•pditkwt n/;;.;:•) pu1.Ge ~cain. 
wh•w<~ pul~H width k dbe.r &4 H'i (W l;.J(j n::o ~[mu li\tt>~ tht twv wvr<:~t-Gas<:• jith•:r cmtditimt~. '.fbo d,:,h •m tput 
fn.hlt the d>>e(H.ler dmdd nmmin ~stdib t\:lr <~ach nf lhe lhn'<' teA pat.te.rns tmd shifts between Uw~e 
~~:&:t:rmnes whe.rt~ tlwrt i0 a hw n+e d' chxwge in r:Pnter t:ra.m::itien f~kew. Note that. the m:tmJ t.:ra:ru>mi1>sint'l. 
~<'Yi>V'IH Ls not e:ql<l-~eto:~d W pcr:rrdt ~udJ.zyn cir!)~i;.k ch<>.nw~s in the ~;'to\'.\UJHtbrl:>:1 ~?dW~ ii<wbbon du:r.irtg tf.t'' 
.rtttpti()n d HHf giw:en fr.nnfo, Th(; ah<"lVfr fovakat.bn prvtes~ i:-l not ~ll'tert&;:;d b; gu;J.rRntfr(·! ptOf.kT d~~t:O<:hr 
W:ri'ot'U,HU1tt' <mder aU <rpemli:n~ t«~n.J:lt:lmKi, 
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Mt:lu:•:>l 
~~=~-VM'·W···w .. ·.··., mr GHL 

Wtg i\2 
Tj;p!kitdt SV@tti!dt \9Avwfdntlt 

F'Jg A,ll 

~d:i;:)/tM:.(: 
\H'H\Tbt::tH \\/ :Y\k :' 

iMJL WWA1i'H;IfW4 
ATR${¥1\'EN 

AttiJ1iiitiM \i#t.\4\HWW 
Ff Rtt:.tii\IMH 

Wtwtd;.(bAb 8\tr@n! Wnvd'nrm 'Vild~Athmw 
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:M:i~H ,·t :~: ~ nJ~(~ 

Aii'!:i:.::Ut:i{i(i' 1:h:d:. * :,:.,:-: .::-~ 1; .. ::ww::~ :bdiU:~w~: 

PditJ !i®ud:g~tt., The FD:Lt:BFifhi in!.q;t;flJiHHitt.H"i1 uf n:t;;hln!ndtir systdn WJJHi:dt>~·' that the 
v,~~·b:u:G%1: ih:v t~iL~f: !1,Md: ~,~.nd ~tr anti tu:n~>ng M=t~:~ '~~~:~mr-:i.9~H¥ r:ttNt:-~~u~. ~~tk~·~· 

fin.·il!·\Vhlf\ tnhl"" &u.mmla'.Ltt~:> a.nd hdlt\H'4 !)h:> 'hwinrtitm of snrnv ttl' tiN! in r 2Sl 

f!Mh 
:lJH\.\I'W i'VI hiUh 3!:nrt\1p 

'hnrw\t 
h~~;.tr IU t FTV.Y) 

12 9.6) 

ilHi:tV:"}j\lln 1d Jfr'H lnhinl TrntNMR!i 

Ul1plem:tntqYb nn· fnw t,d nmku wthnr Rllu
tw:e bvt: vinbh;d, 

j. 
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!' i.ii'::~:·@\:iitf'; ,. 

H<'·hi'·'·:ii:'J"<'··#F lJ'T'F' !n:tJ,d '1\•,;,·:··~n~u 

flii,il JliHbltMrt;t} F'twme L~tngth Dwtt!KMllhddNtL 

vs.1:JtK v~:d:q:\it!~~- tJ} ·\ .. L:? ... :l tn· t:.hu Ihlk•iv,ircl/ 

.j:t ~>:::.~~ L:i!iii:)t: f'i:n>~· ~y~::::.;> .. i:r:n :,.d: ·t·f~' tb:~i:~·~ r· n~.{h:~wa:gt~:~:~ 

~:t~·~ t)::r::c l t~~'~d -~.::v:rr;. ~> c(~trtt:n.~:.:1f~ tn· ·Lt::)~: :l:::~.tn::1.L ~.::.n.t.U 
fh<dY 

tYflC '2 + lfT 1fl: ; 
fH•:<ln~ .. i'f\ 'TtHd:(oii 

n db (\llbv.· rn 

< ·· tt:.:j~:tt:ftJ.\-~~h S1::,ud :xn 
1- ~j ): b ~\:;:,;~t~j\~.,.~~ ;;: .;d: '''""" ,,·ij~ >i{d!) .. )\} 

tJ 

s (:~·r::· ····t -rv·;c-1< f~j:S:<::(· : ;,, :(::~~ ( · r~ 

?: ktuh ,\1.!)\.'{j r·:;& 
.;. Mndhnn 'T'ntn.:d!: 

I,Jn.k li'H:Yi.t 

DTD t (lJ>:'(.\V•W CF· »•4 JJTV l 
(fi'E) ()uJLil1inn Shu::d(>t~x\ 

21 

12 

16 
lf:i 

Je2· 
an 

Nf.:t}~} · J :: 1V~:m 
.:):... ~;-~H;r~? ~::>::}.H:h:~:·· 
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m-cvrsc Wi2 <t ; uws 
.A.\'H"Hne~;L Bd WJ2.3, .H.HK'i EtlitiN< 

COMPtt1.'A'l'10N OF MJNIMUM. F.f.iJI.td:S Sf:ZE 
o:rigirwJ :;>rtMtmhle '·· <PLl> 

5 , (Hub CoU.ision Shtttdovn-. l}ehq 
(t:..pwarxl) 
--Hnb Tn:ms&t Dday) 
5, (Hub CoUidun Shutdown Dth\,V 
(dovrnward) 
Thtb 'fn:tntd I1d a.y) 

Tiny fr-adion of HJb Delay 
Stmteh!Shdnh 

so 

391 "''' 
dab hits 

tnmr;miUt-0 

471 

4?t ·"'-' 
data hi.ht n:m~ived. 

'I1w mi:rd.mu:m f:ra:mH length :m·w;;t exceed hot.h the maximum m:::mbe:r of Urn ,J.:-mt b-efo:m reo>g:ni:dng GF 
(3-Hl ·· jamsi:w ·""' S59) ~md fhe mssd:rrmm (:(l]_h!:;ioa fwgn:wnt si:~w (471), as computed ahow). Tiu:~ .LHASE5 E"J'>l" 

twm. vahw fur mfninm.m fnmt<:i hngth hal.' h:xm WJt at 512 bit%, w"l'lkh exeeedH both (J dtHim \'"i'].hH~S widt H 

margin for J:iTttJL 

AZAJ .Ji ttn:r· Ehulget. '.nw totaJ edge j:itte: of tho 3igrullE (~ n. each link mn:<d: l:x~ Hmit;;;d tn uEow prop€::r dct:©:l-
ing at the I'«ciVfX, 11>0 f<AJowlng b-rtdget ha:-. heen uBed % aJlaeate jitter to th<~ indicated u;r·np<;irtenb timt 
<:Kin trihutn f.(~ the t&tid jit.t&:r on m~.th Hn.k: 

'1hm~mitter sk:ew 
Ca:hk :Lubr~y:rnbd i:n.terformHx~ 
CdAe mHe~~unw-> 
ReHedimw. !hte to r(Jn)i,mr t.ermimrbon mbmatth 

±::W H5 

9 
8 

Tht~ Utble int.etsymbol inb:trf%:-enm<::X·) rtttd reHocbm lllowJJjC(CJS brrn the bt\Sis hr. the lim.lt: sw~dJk~d in 
12/L2.3; the rcHedion uwnpan.oot is il<t.tffldcnt to aUow a !1!ingle 2(} n imped:nw::e misnnt<;.~ anywhwre ulnng 
a t<ibh o;ogTn'i."nt, 'fho:~ re.{~HiVEt-mit~mateh aHowa.!li':{~ b derivml f:rom U:w :n:dhwho-:n Htteuua.t~(Hl srv:sdfled ln. 
12.iL3.2A. Thn td:a! fo:rnm the lm<~L fi:n: tJm srwdficat:.inn in 12.tL3..2.2. 

The :rett1aind-er nf the jitt:M thAt can b) U:detntd hy tilt Mt.mcheswr dee<}d.t% in & t-ttcsivnr i"' rh'>t)r<r<~d tn 
allow fmc dhhrl.im• of tho" ~igna1 iktt:> ta rwL'-<t, >'«*+vet Un:-esh.old of:H;wt, n:oeeh"er i{k<'Jw, ;md :t()<:(~ivo:r 10mn 
phng timing <~rurr, 

A. 3tmpb ckwkeJ reed.vcr./dec:ndet with At\ 8 MITt SiH<l.pling :rzt;e, (the wend; Cft.% all1hved for ir~ Ht(o Jmsign 
of this ~tnndrm:O,. can achhwc propm" dt:.;xnil:ng wttb up t~\ J: 125 ns of jitter between two e4ge3, which is 
Equ::kal~mt tu :J:.625 [Ei on Bach ~~dg<o, Ot:!:m:r n!tdver dm>ip,rt..'> n:my t<~h:mb mo:re Edg<:o jit4tL Pot example, a 
0 MHz samplin.g rtokl would allow np to ±fttaa nt~ afjktnr nn eRch cdgt\ Hmi <.\ W MH<: ~mnpHng rate a!kn&.'B 
np Vl ±.0~-L 75 ns of'jittm\ 

h may he rwctwo~sa.r-y hJ UM~ •~ h!w"pmlB filt<:~::r HS p~rl of d)~~ :roceivtrt to mduo& t;hc noise hwd BMn by L'mJ 
receiver (nee 12,7 A fJ:w a description 0f the noi'!e envimnment\ A f:Ut(~r that v~duce!l the noiM may a:bo 
htwe an dfh-ot: on U:t(i a:mphtudco ~mrl edge rak' of th.e rm~eivtxi Etgmd. '!'be Hlk1:red. stgnaJ'il! edge :rat(t rw.os the 
x01'-n-c::nHM:tng is alSed in the t:ritiod t:rRns.ht:tJnn from rnVofnniMl !$m! :tX1U1iver affset into m; ofjiH;er, 

Ari HX&mple re@iVH dHdgn ~~dng a.n 5 M.Hz §.&xt1phng· rak; and a 2 Mlh Bnth~rwurth Lnput h!.ter might 
be based on t:h<:) fullowing jitk•:r budget: 

In pat jittMr (hmn HkNe) 
Nni<iH an& :re-cr<iw~r thr~~dHrld ofh;et 
Retelxu mew !andqt) 
J.hmeiver ,;:kew ;d:lgitnU 

Tbtat 

282 

Jitt!':tr 

.±32 !)}\ 

HUi 
4 

7 
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T~.(VfEC 660\l 3 ' l. G$<} 
.t1.NI:Ht~r;;E;n; ~~~d. so:.t~\ ~~g;;~ .EAL.ku 

'Th0 two ;::n:in:HUT onntributm:s l11 nrrhJ.(' in ;j 1HA.ff.E5 utblc ~i'0 »el1>:;rns.~talk and im.pube n.nke (Hi(%~ 
L2.7.4).. Heo:tuse it \.8 urdikdy th~lt bAh will be pn~!Mmt at thdr 1% wumt"'msH hovel,<; !many pnrih::ulu.r 
enbb, the noquJn:,d hit erm:r rakl ;:d:klhut11ble tn ench i<imm::e ean !x~ 3d at half of dw (me in 10~ erwt nt.e 
tUfl:dt<Nl by 12/'UL2J). 

CrosshtJk nn·i~<'e -;.., sped.bod h1 tw no rn(\l:'C thait lOS mV (f!*~ak) th:r:nugh a 2 MHz fllh'r (Mle l2J,L2}. 
U-~av~ Cr.t<n:>t:aJ& iz p-rei:ient fht the f.ntiro tr'(>nMntii!!il.bn nf H packet, Borrw erosd:dk wm eniw:::ido Vlith thB 
nHH1.t rensitive part of the :rect~iv~~d dgruJ. 'rbln1h:re, lhF T&'cerve:r m.W"t npemho without f9Tot in the pte:'!,. 

erw:: of thif'l 105 m V Gf noh.1~'-
lmpd~e rv;:hw hH~, rr p~m.k: amplitude ('f 170 mV fiw :'(:0.005 t~mnts/1> thnmgh the 2 MHz hHH (W·lH 

U 7 A.lJ Th.h tb:reshn!d d<~\!\ n.nt di.n~dJy !::<w:relate tfljh:k~¥, hmvever~ beuHJE!' tim d<orlvatbn of t}H' G.:L 5 w; 
jitter toknmc:e fo:r an 8 MIJz dock HR'l<Umtd wo:rst-ea~e SfHnpHn.g <x:ror- /w.m.tming n :random phasing <~f the 
:tmmpHng dndt. b tho n:1ooivod rigmtb, it Ciln M? showr> that the 1.70 m V of W1isc i<> {'qui.valont h:i a hwd. uf 
85 mV with 11 tt"nr.$t·pb0&e dn<tk. 

Jitb;;r du6 b nob<:! ~hnuld th! ttlmputed ur,i.ng th.t largtt' of fh<e\ above two l.evcls, The 105 mV fur e:rmmhdk 
mAs<;;,. lhcrd'btx, shmtld h:.~ added to 50 m V for r>:ol'<'jvm: tb:n~Jw1d (~fthet and tlm rxosdt fllwuhi b( di\rkl<;;d by 
tl!:d edge :rated' the fllter.z.m gi_fpd r.war tlw <krt!Y·(Tes~ing (L9 1nV/nt1 Lw thtl 2 MHz :tUG~:r), ybldi.u.g thE 
V:\5 n.<> ind:k:cttf~d dY.:nm. 

A nv+h.ad fu:r eompu.tin.g n:mltipk-didtu:rb:1r, mmr mHi, ct1Wtit<:.~.lk 0tt0nuati(m. tMTJNEXT} inh (·l~H;b. 
1.BASE5 pair is q:>ed:fl.<:d in.l2,7}(2, This app<:~nd.i:;;:p:ro•r!.des (~X&:tttple eomputatbnt+ nfMD.NEXT uBing: thd 
mdhoJ when (m.\y tlw dbtribut:i.(m \A' X~: is krwwrL 

Th0 B~ngL>·dish.J.rk:r p:ri~bnbiEt.y Jistribud.ort cur•·t Gd-:reUecl "1."'} shown fn Flg A4 it~. hmwd on t.wt~Hll mea· 
FU't!'Jment of 2&-pair, 24-geuge, nn~Jtkldecl, \wid:(d ndr n~bl.<o. The Mmuirt.i.ng: prok·.;bihty d.h;,trlhution. 
nrrveB (bbe!Jd wit:h the numher of did:n:rhing pRi.n>) WHe Ul-mput.ed u.d.tt.({ hLmte Carl.o simnbLmL Tb 
compute each H:ampln MJJNP.KT; fo:r .N disturbers, N valut~s M' (:"filk'i'tOJk attDnu.rrf.hiti (X..,! mYtz' eho~wn frmn 
t:h.:o slngb·d.htu:tbn distrihuhnr; 11.nd N vdut;i\1 nf crv~shtlk phBB~~ Ul;) W'H>:o thfrsb1 fi'ffil> ~l m1.if\wm distr~b-v
tion hct~wcen 0 $nd 2/r rart 'ibtse v~tlum; WeTH th.N1 US>.od wtth thH fbHnwi:ng eqnat:imw tn m.mpute 
:MTlt'I.R:XT{ 

Iterating this p.ro,;::e"-'"" stN'IWI'll h(mth'td Hmu, t$Ch. t.itt.H~ pwdudnv a fiir~.;;ie MDNGXT; f>&.tl:tplt:, resulted in 
dis:t;ributi.ont~. fhr tlDN".E:"XT thnt. are smnmadzed. i.n the fd.!uwing tahle and. Fig A4: · 

Diettn:brm:> Itt>rakqrw MJJNE:X:1LJY!pan GkLiltY .all% 

!. (1:!.2 dH 7J}dH 48.6 d.B 

2 500 S7.2 K2 4f.U 

8 500 5fd 5J1 {-52 

6 500 52 .. 0 5~7 4.~Lf.l 

13 1000 4.S.5 &A Wf-1. 

1& 500 4'U. 5<{ {17):<; 

21 500 45.1f 55) g52 

Ik!Cfmse t¥~'U P"-iTh Hrt-J t.m1'd f.b.r (om;:h. l.UA.S:Efi q;nnoctbn, tho en trice in thif.'l tah.ln fi)t 18 i'i!ld 24 dbtudw-ra 
.am nnt <ippbca.bk k,.r ttonm:d hn;taHatian nf 2.5-pair cabk:tL Fvr.thermore, tekxpblm~ cable!» vdth Jg,rg<.W 

:: l 
!(~ 
{il 
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F'YgAA 
MDN&'t'f' CMmvLtdv+ F'n:ibah~lity U:bdr:UJutinu 

\t.w~:·.h::.~~:~.r::::-::. -t~.:n-r<h 
·tl'""'''"bzd·· J\k.K l ... ctdi: 

1:: 

~d~ ·,_.t::;:~ ·· ;:) . .::~:::-~ H>.·'·"': . .;.,;,·;;;.V;. tw id;;+J.•i:fil.i t U.t;};. w.::::g:rr.:f:=nt:~ ~ ;~·::~~~i:!y~;:j;::,::j~t):~ -~ v %1 .. j ,:~ f h=:·: :=~ ~:::;:::::: =}{ th ~: -~=.=tAd;:;;::~ f~-~ ::· -~tA.~; ·: ·:·=r.tF::q~.:.h:v~ ~-- .t.~:; j, ~~-~= $:t;::{d ·· p::t 1.t 

~ ::: :..;;~d ~ ~.::~ ~ ~ ·:. w J. th: w;. :,CU\J.k:: ::1-! .. i <; j';. T h~:~ ~:~~~ ~:;:~:p.:;.r.H'i~-(~:.~ ::~ ~::.: ~-~ ~--;~:::=~= -~;;-.:::~ ~::: ~~gj ~ )!' ::~ b~: :::· :.t~~ ~ ~ ;: ;}i 1\=~A-L ~- ==~ .. ::,~ h~:~ d .... -.j.~·:; ·=:.::~!f1) -~ : ==~ d ~=~ H r~ ~:N ~ ::~ :=i ~~ 

~~hldt~ t:c.tt~t~~=~~''f~d.t :u~~k.., .:.\ d:~.::Mt-. ~~~~.th;=§t th~~.n =:~ ~~~=~::·=:~= -L=:~t~~:tt~t ~~~~~~t--:=.~:;I:d. ~-~ ~g~sd ta tb::= ~:l~dn . .:.L:~.tL::t; ~::t4 

RUCKUS Ex 1006-pg. 282

D-Link-1006
Page 282 (of 293)

3djc
Sticky Note
None set by 3djc

3djc
Sticky Note
MigrationNone set by 3djc

3djc
Sticky Note
Unmarked set by 3djc

V
Rectangle



150/Hi~t? ~su;;..,;:) ~ lt%d 
l~NBUiK~;f; Ut..J ?·01..?~ "ith~;~ Edh.i"::-:~ 

A.4.Z FiHHr -Charaehc&'btkiL The .imp.hnmm.tabm d: Hw !3.-rwk~, hw~pmls Ihd:;TrwcrtJ:t f.h;;r j.J:wuld hr;;\'1) 
fh.{~ ~bllo~:~a:nrr {~.h.Hra.s:t:.;::r:{:s.t Lr·}~: 

3 dB cddf L'>:Fj\Wn.<:y 
lno;f;rtinn h<n (ii HH:t b :UJ Milz) 
:W l\JHz iltto~uat.Llt 
fnpd. i.nq:wd/ni.O; (fi !\HTz \W :U M.Fi.X') 
.lli1Lu.rn >ws; v;,i.th. WG 0 hwd (6 'hi.Hz t<~ W fd1Lr) 

Jfi MIJ:<.. 
q_n ciB 

lOGE 
::20 dB 

Thit< HU.~cw is \.mly mod n!r !vhf teAe <h;x;:,~dhd. in H.J.LJ,2, 14.i_,;L1, «~if. HA, +.2 ALuf:fbr nmybe w:;ed.cd 
Lo ;:it.+t~e .. ~rc th-e ~-tlxrt~\~ t:'t~h.~ tn. k~~~~~ \V}tf:n ur-d:ng ~~n l.J.·.~ hn.ph-::·nJt~.r~.b~ti(~ n ~;.f this Elter.-, 

A.4:1 .N'oUl& fow Conihrmmm::li." 'lhtd..lng, 'nw fdhwi;,g m1hos oxe pr~~v·hkd to asdst i.n dw;--1\luping tlw enn .. 
f(rr.:1t::~:RH<::t: t-t~st. 

ALLt N1~t0tJ {\:w l4,:U ... 93 on. T.hfhw~mtitd t.l1rL;:mt V"tA.tag,;;~. P\n t(-d.:i.ng harn::onies :tn>!Hii-Uted on th.'-' 
TD ~~kc.)it w-h.e'l. t.he no cireui.t if; d.6\'l'~~ by ail d] .. {f.'nb·'; M/n.dk:'l.b~·.t·eno.:d0d ;;jgnd, it ;;:; a.n~epblhl~~ h> Ui-H\ f.i 

p~Jtt.:;.;·rn {~-f rnaxi:n~u.rn Je~~.gtJ~. pa.e-k~cL:i s~xb.::>~;. d~IV). he~d ·i¥ n1I nn.::;::.~. 

F(~f' (.;vst:.ing d' tb.:; HHI%im<mJ ;wd minimum {lUt.pd: t<:gEal. b Lw bmpbte i.n Fig 1.4.-9, thn c;con~HHndod 
me;o;snn:,ment pn>::H:fur,, is d<t:'lftibA OJ< fi>Hnm<, .An »J;j llw.;zope iw>t ·bra 'il·!to v·dtag<i t:rigW'' with "- pcsitive 
Jlopc h al.lnwA b ~~t:em'huhu~ mi Eye ;:mH.em that must lH v;r!thl.n tfM; h41wP,i>\1A, A.cqubit((m nn;,A: be kng 
~mougb hi mH-mno t.b.n.t aU dat:r~. vmitd:ioiw b\V(~ iY'U1 d1i<>Otved, Wh+r. m;ing rwtrk<'thcd d.da, Uw 'l'PI.UL 
<md dw fi.rsh::ransmitb.d bit ;;hetdd he e;,d did. i'I'(Ht; thh mGo.sn:n:othf'J'l L AI.:w, the h'it~·rr;,d::.d; i.nten\11 nwy 
b-l Bdjusted S<:i tb,;t. trmmitinn~Lkidle tmrl:ii·lUlt dkd.;';) dXi;\ f~~dukd. \\'ht.>-%! tubng w.ifh th6 invn'tcd W~m .. 
J.Jnk, tb6 si.n;w of HH >F:~;pe tdggrw 8hndd b<: niy;Hiiv\·J, 

.A+.J)/ .·J:\k~te for 14,S •. LiL2 en 'l.i"nn...Tm ittor Di:f:t~'-'ro:tltid Ontpnt hn.;Kcdeit;.ue,. The nhun .bBs (H.L\ h 
<k<Lwd as fHOhww 

Zt:r''''''"O:ci'/>B is the i.mp,JdmH~0 nfth;;; tti'W!lWlftl:t:ot· 
?"c+k ;,, tht,• ·utt}'•H.lh\t/' td' Hv cthle 
\ij b1 t.I-w dJ.ilPtedbJ wdtH!.(<o k.ddc~t upm> d:t<: LB.mmdd:er. 
V, .. L;o d:w d\Jhmor.b~J vnlL;yH rdbdwJ frmT\. tho h:m-1smit.ttn 

(J.'i A :::r;msm>k:r -,vitb. n purely tH;htiv~) t!m.r.t:\J impNhm>l id'DfJ &J o.t: 2fHL wilL l>';;>o.iHA'y th.is tequ.irctMrlt. 
un 'J'll[,i row~~inom<!:f:t of l.4<U .. 2,2 is C'i:pintTwn.t: j; tb\ fdir;wLng two c<:msi.::r,iint<r 

b.i Th•' nJh<Hi 1i."t<3 whim >fl(>FH.r<YI with !\i'l i:\5 fl tP!"id:1ve S{i\Jn:P i;.; Ht kad·. l.G dB in Ow 1.rrqv£n~:y 
wm1.go i}f S .MIJ.% w HJ MTL~:, 

(b; Th .• ~ n;turn b .. 'Hs whm mbaEumd 11dth a .t.LI. C1 n~si.d:iv0 Mhu\:e· i.u Bt bJ.d .15 dB b. tho hoq~u:mcy 
nmge d' 5 MEr h 10 Mtb, 

A·%3.8 Noh'! ihr. 14.(l.L2::f on {hit;put 'Htrdng JhbT. Adberencg b HK' h~mpL•hi d 143,LS,:i ~-'dth a jk 
tvkw; (;<lU!'U) 0.t.kb@' Df.J a.n.d. the t<:-n~> ~:mssLq.(J tim~,tt·,:dLGd b ¥H'i Lt. tD 63.S n£ a~td 96.5 illl to 103.5 mi is 
;mftkiGni. to dPnw!wtnd..<.'' t:·ompha:ntt.' with the ~L5 :ns jkLr Ti'qdnmhmt. When nH;aEtnhg an inh<&;t;'.'\hod 
MAll, HH MX(l trt:'li+ing bw., int:Grva! 8hnuid he eo:n3t.tafn.ed w 44.5 H'i h; bf).)) n& md S4.5 !G tn HJb . .G na 
dmc tn thD uddlt:hnul nl.kK~ntion f<K (-;n<fder and AtF.l. jith~t. 'I'hia V~i.'tt L'" si.rnpltct b fh!t1\wrn tLan the t;,;r;t; 

wh:kh thHows, hut fa.iJUh.) 0f tbis tt:Bt d{l0H not dHnlimf4:rd}o !limemnpl:hnco, 
Wben t.d~rg<~r:ins m1 mu edifY' d' the h-ansmittt)d si.g:md md obi<ier'·i'i.ng anoth;,u~ tAgt;, the RthJ>:nwJ jih.v 

trHlhfmn!" the drb~n;mxo bdwFon the jiHH nf tbu tri;m+d.n.g ulgf un.d. (h{c Ob$'!.'tved edgE, \Vlwn tl:w twe 

256 
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]8()/[EC B-8Q::J..,.8 .: 10~}-3 
ANSiffggg 8ld 302 .. 2~ l:J:;B Edititt~ 

edges d.re· wp&.td:.,d audlt;h.rtt the jitter ;)[ the fdgt>:or is indepo1dent and thck ddil iii imdgniJi:eant, Ute 
GhSi'YVfJd ji.tt~H is twicn Hmt nf & Gingk edgt~, 

Tiwn&t:ru, a te<~t t.1at demon6tmwn C<:JiBplhn:tttl fw nm\c.otnf,!h<\rt~t~ is ae fit\bwii': Ob.f~(JTve th-e .20r0 cnHw" 
irtgB B BT and S,fi :WI' frum the trigg.,oring Mit~ r:n:w(>,[ng while tiTmilln.iLting a pat~ul~N¥ndot.u data MitJUic.nC\\:1 

nfat bHst 5H bit~, .1\rt 0Xi');Ot'tial MAU with ajltb:dmw t>nu:reH driving no- :k cn:mpllanJ; wht':YI an ZWJ((J tn)S$·· 

i.ng&. taU w:ithh. thf: t\1110 intervals 8,0 BT + 7 ns and tL5 HT ± 7 r.w. An i:ntcg:rated MAV is >Ximphar.d; when 
a.H Zl.!:rn trossi.ngs fuH wH.hln Hw tim{' intorval:<J hJJ :UT ::.t H nz and 65 BT ± U. n~L 

Wh(m Qsi:rtg p:sckeHMd data, ±w TP JDL uxtd d~'' fhst trM:l.atdtted bit should be m;:du.ded fiom Hwi>e 
m.~•<esu:rGmmttll, 

A<L!l4 GmH:Kt"cl Note gn CowutH.:stJ·Made 1(,wtr:. When perfm'mlng kuts spedilt;d a~ haJ.anr."d. or cum· 
mun-mode> Uw hslanc.e of the test equ.lpm.ent (auch as :mat.chi'n.g :re?Ji&tori!) mud e!l:te!:!d tltat roquked hy the 
tesL 

A4JU; Nate for 14.3.tJL4 on Lc<:~bn.cr Diffenenthd Input Impedance. Tlw :rd.urn kH:Hi! (TtL) ill 
deti:r.wd a.s fo!krws~ 

Z,<:-<'>)'-'~' :m dm ian-;:mdanee ef thx~ n~edwo:r 

Z.cabk is the imped;;H'tQC ar the cabk 

V; it thB diffenmfisl voltage rndrhmt upnrt tlm nu:x1rn.w 

V>' b t~he dJften:mtinJ \'Oh.:lffi:. :reflederi fnn:n !.he N?CHh.'\':r 

(l; A r&:\:'iVH vtith a tei:iifltiv;~ inp1,It i.mpet1Z~rte(~ (}[% 0; ± 8{}% will r;atidy thh NqiJ.kermmL 

(2} Tb.e requirement of H,lU,~fA· i-'l ~~quivHhnt VJ th~' {d.hnving twr~ z:unstraints; 

(n) 'The notm:tt ki;gg wl:mn. :rrwn~mr&>ci with un 85 f1 tHdstive wrun:0 i8 <~t bud:. Hi dB in i:b.Q {requeru:y 
t\Wtge of fi MEz to W .MJJz:, 

(h) The ~"Uturn kme whtm mmt1n:1Nd wfh u 1 U Q :rcdative w;un;<;.; is et k:ast 15 d.H in the frequenty 
rangtJ of 5 MHz tn 10 MJh., 

Jk'Llt6 Note for l4J.LLiUl t.u.t Lc.eiver Tdle Input He'!:HtVk:H\ Pm: confhnnancc trwt:l.ng nf :mv>ive.rs, tlH 
start of'hlh dmH «w&rrm t;D tht.': t:<omplHk) ~hewn in Fig 14~.JfL Add:itkm.any, the magnitude of Hw voltr.oge
time i.ntegral of the 1.:mdetl>hoot (:memmwci fnun thE~ m~gaHve :~:ero il~:rosdn.g that "<mdti iLH pcysi.ti.ve idle pube 
t;o tht\ time when dw dift!:m:-,nHaJ :OJi{fnals.~VJe.s to (Ltl mY ::.t 50 rnVJ shall bt~ tw grentcr tb;m :L2 dmet:f the 
volta&,'\.""dme integnd ofthe positivi(', kUe rmli-i~~ (m(·l~l.m.m:d frotll tb~ h:t..<.>t IW8H.hn: z~~m ti'<lfli:\'i.e.g tr tit!~ rmgn.
tive u1:ru e:Hmi\\ing). 

A4 .. 1/l Note fat< l4.S.t.;p; ott Roootve-r Common-~io4e :R.ejc~tkm. F'or H &htnd-a!on<? MAlL tiH! 
«o:c.eJver comrrmtl·TIHHk1 te§t may m! :p;rf(wm&d whh &.jiJtedCSS g~, 00 that t}H~ I).{ <:in~Jt mould ht.\:{~ nO 
rm:J:rt) d:mn 4.,(! tm (}(' eJ&'C jitter. 

For !m ihtegratecl MAU, the eomnwn .. mod®.' trnt is p<"Yfntmed with an 2?~ tklt haa z:e:ro c:rn;;:shtg jitt0r up 
l0 ll ns f:r.em the idea.! . 
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i\ppzvr:td.bz E~ 
St:rdt> Dt . .t*IFtt.ttlf rtl,lt{; tsttbla:)<JE' 

gniHitH·lhrc& ththi m:;:;dri.ntr ~d the CS:&L&/(:1) Dxr H 
nt(i'>';•dMt++ &tdLnfHi i!t 4.1 H. Hi ::;.Rmlm>.d fhnt Ut"" n·l:td+·t ki htutHbr wi;th tb:HH·i 

F1:~tllt 
Ttl'TI!l!MtJt C:tcttW!tBH®wtt Htwtw IJ%.wgtn.uu 
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(HAJ:~:nu::;· .~t.w:: A .... ::~ t :~Jtt0 
::\.N:;:)n.: :tn;::n } :~<td ::}!.:::::~: :~. u~~?::::~;: r: :t:ii:i:.:h~t~;:: 

Tkhli:i UJ 
'XbwtMilMii: G<::nv~H<f!Miilt %4&1& IV:nm:MiiUOtJ 

······ ~;:::~,~~~~~::::~;~·· ··:~:~~~::;:;:m~,:~;:Y...'::· :·:·:·.··=·~~m;:~::·;:;·:::~:;1:::·:~-:~-:.~~~::::~,::;~: .':*'="'*'"~"'·.v.·.,."'·' w.m~~= =:··:=::=:~·:=:=~-:.~:~: :·:··'=·~~·::::::.-:.-:.w:~=··: :·:·:·:3:~·:::r· ·,:,:.:,~~::::~~~··~:i:'::::~· 

~ht~:~::!i::~~J:L~~ l:h::}:;::: ANt~: 
C::~Ab.M~:~h t\d.f.'~::t: ~U ~~ 

:;.Vh:F~=!:;·~r.~M {t:ln:::=~ 

t ..•. ~u:!"tlf!W fhtt~. T'hiw evPm .. i:ndh>rh:,i> ibid tht 
:•:'MHitt' frt :rn cu:rrinr Ln na O!ltYiPr 

:;.;:\ ::.:~:t .h:tur.. : .. ::·:::..:~:::·~~.:;:(:,:3:w:: .. ;.-:.:.G 

, ·:] :::\::::=:t!~(:!:h~~n::H .ht~~::$:>ip~; (.~:~~,~~:~:~:{ 
? t:}:::,~·t J):::::=~~:::w '1\s~:w:f 
lhw·::· ~./~.~:~~~=~~'l;~J.:~:. 
:: ···Hh:::::m":' ::.·'lli):'\'::Mtfc:.i I?:llliAJl)J\1.d.:::m. 

S~:L:•:·.~·:, 
HLWt !L,,, .. ,,,,,,i\"' 'i'lm::w 

.. •:•:•\.•.•••!1'1 
i!:::~iL 

?.::;c, A,., !.:.,:•!'"''' 
t::,t:.:~.~::·~; 1::· :r::~'i::::~~=:· 't\::1~f~:;: .,.,.:;. :~:~:~,=::¥:11 

?h :~:~t J:::;:B:J.~~::ji 'hl::t:::~t 
·:::. ~ ~\ ::t.:=~~:::·::~ 

t:h::=:~:t C:·:: :t~~.~~ 

:},#:~tj 

r~:::,,:;,~~.r t:f~~· ~%>~ h 

l"tMnmhl% tlofw h.Nn Gollldinn ihttMt: !Jp., 'l'lS::i ·:H'i'nt ii.ndi:::ililt:% thxt tbt't pH,,/Hhtd 

cnlli•dH<'l' frn;ltH! Mnd tbn lti'lXlii'i'l'li:I:WiUil 0f fu0 ptV\1U'/'•.ti"M 
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~Hf)f.H~.:r.·~ :8-BiY~-h .: iH6U 
/-:.N:SVtr:.EE S~:d ?:// .. :( -~:¥):::~ r>:th~~:::::~·: 

f\m.drud .F\:<am.h Tb.H :-tdimi ·bl1Cilfndd.mo: th''' dd~l fidd <>iitb trH>. f'n:m.mb.l<:< SF.D,. DA., F.i/\, I.,crwth, P:4.D, 
End. FCS bekk. 

lneremtmt Attom.pt Gm1nt. Th> n.diDD inc:rcm<.'J\tE th"' vmnhx <hWd. >;; t(:u:;rd th) cmnhcr d. Btix·m!'.pt;> 
~~:;;z~:de te: .tra:n,~udt tbe ~Hune frnxnc, 

Sturt .HHekoff Tin:w:r., Thi§. a.ebm. comp.tb;.: tb! rm"d<Hi rn.,+:<f r.hbje' f)nw :wd H:/.:>) the ba.d:wif b W.\d b 
t.h~d. htttC. 

Pf~rfo:n:n lnltitiLatim:!!,.l'hiii nd:inn Lmi' uH timet:! df r..n:td U\:.1<Lf~\'l Ll:wJ cm~Ti.;,;r ;,;; f<!r::,:ddt~n>d df ;:i.fd 'x'> 
bsi<?n d~.)v.~ct d~)\\··n., ;,\~] :::~;:)tt.nt.er.~~ .:-}.~·:::.~: ·;:-:(1~;;;-f:t.: /tny i~np.-~~).n·H·~t~.tation. ~:~1H·~~~-ihe \;-'f..iriabl(·~s ?1f~~ iidU~-:~ H.:<:.fd . 

.ldJ(~.- ~1\t:::~ tr::-nn;:.~:::~.it e::.nnp~;.n.vn.t i& n.t4. tr~in.:-:u:nit.tL::.g ;}LUY d~d:a nJ~T i.~: ·U. ~.n a .>:-t.Bt(~ ~-vhPt~1 d. iE p-r~~v~:=·n.t:~~d ftorn. 
t-tHn~~n::;h:J]I~(~ d~:-ltf:·~ 

lkwk:o1T. Tho tnm>rmit <tnm.p<Yf'•'Dt iY W!d.Lng lhr L:~s rtmdnm hat"b<f d~-by 1:0 expTP bnfon; atb>n.qA:ing i.n 
rehanHnit F. fre.mo. 

Fhn~h:off I1eh3F, Th: t.rz,nSil''it ~:(:l;:;·;pGl1Lnt \;;, W''J.\.tbg fnr Ltd:h. tb; mv:Emu to lx-:tmn•' <-lV;dnhk ;:md f;r >--~' 
bH-ckoff1;in~t: t{t.::Jny t;(~ ~JAJ~-fr:<~ hHfDr~~; n1:t-t~-H:;;ptir.1g tn r+.:4:rH.n~;.n)·tt. ~::i ~\?Uii.~~-

B&ckoff.lh::Lay. '.fh~ t;r-,~r\~\mit. <::znnp~wli:nt b1 ~'>'<·lilhlg Lx t.h.~ htertt;:uns gap Bnd. t.h.~~ l<<t.bdf ddayE i:n o;;;pin>. 
hHk~r~~ ~ittH~npt.in;:r h~ ;r:;:.::-t.ra:~}3:nl~t ?~ fia.rn~~-

Deh:;c N!) WH!L The t:n-msrnit ;;wr.np;ltfmt. hiw tlZJ hmue tn tn-m2md: amJ it u:m:nd Lranomd <:1!"\•~ if 't gd:Y Ut1.i·) 

beu:nE<i t.tw nwdium h h;Ay·. 

l)dgy Nn \\\ilL Th£: tmnnm.lt: <>>mp~mcnt hH fl;l fann'' in tmnctn U. md ·:t could net 1 f ~t hHd ime lwu>W+ it 
:il,; wnit:by ibr th(j h.k;Ji'uun.</ gap time to <·ixpi!:-,':: 

lh:.fer \Vai"L Th;:' tnmsi.t c<n:npGn.icnt b w};i.hng Ln: Lt<o rt~Ni:L.i.m. V? \-:;<>:.:mm: fu:.e bd~:nT i·Jtbi':rnpti.ng t<, t.rano,
tu:Ll nr retr·{~-.rl~~l~-~-~t th'~~:-· f~')ltn{~. 
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ISO/ff.iC Se<tW./i: lS\?.3 
ANSl/~.RT~E Std 802 3~ ~H~\j; .Edhj~~: 

Dday \li&it. 'f.he tta:nmnit (:()ll.1fl~Jnt;t1t h waiting far t.h0 i.t1t:crh'atue ggp t1.mt.~ h:t wKpi.n'o bef6te atb:n:q:;H:n.g tG 
tnmsm:d: (~ H':t:r.unsx:nit tbt' t'r:smt~, 

'Hw rt:teiV<'' com.pwrvmt {s rt<{ifJilfi.\\ih! e fut h<wdli ug aH ('vents thi!k a:fh:11: t th~1 n~qrtiun ~:If a framz" frnm tkl 
mHii>L (Se» F\.g H2 an,{TuMf\ H2,} 

F.igll2 
R.t:ceive Co-mpnnent Gtste flhgt'am 

t'uhh.•B2 
Re~nlve C on:q:wntent Stmw Tkaueitkm 

-~-··~···············-···················································~···~·---~ 

L ldle 

:::::::::::::::":::~:":':::::::::::::::::::::::::::::::;;:;::::::::::::::::::::::::::::.:.:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::":":':~:::~:i:{:::::":~:::::::::::::::::'::::::::::::::::: 

Catticm.' On. 'l'hb wr~nt indknte5 that th(~ physieal lcyer hmi dek\Ctm1 a dHH1f.ff".in c;arri<~r !Wt\%~' fhnn. nn 
carth:t tv c&tti~w. 

C.!H':t'ier Oft Thb <i.'Yent indicates that the ;Awwkal hver has detect0.d <t ch.auge i.n the gh~te of earnEr 
§PflS8 from c.ar:ritrr t;o no carrier 

P0:dorm. f:nitiallization. T1Ib u.ctknl. turn£ uH timHm uff and (~m>u:r<l3 that. tarrbr is eund.th:~ed oR and ool
hsien d.:{(1d dow:rL AH 0\'lJn.tets are :teiiid. A.nyiwpimmmtrtticn ;;p1xiDc \'cttb.hhH an1 l:di:iHErPd, 

Start Re?mving, Thb wctkm. begi.nB the pn;ocesses c.f Mceptittg hits and ap-pending- thern. b.:> the l:n.tfh~:r u&ed 
tc 0\mtBh the frame. 
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·~· 

:l.?;(\:lCt:~: ·i/Y~2, .. ;} \:kkJ 
:\.Nd:l·/~i~H: ;:::.:.H .... :/ f:{~:/:. ~t... fj:i}:\ bdA:~:K:::::~ 
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Appendix C 
ApKtltcation Contsxtt- Selected trtediun1 Specifications 

Th.i~< A-pvmdix p:vnce; gHw::a) guid<mo:1,. b bd.h t.b.o d.foBig.r: ~)n.JinH:"t l~nd th; evedmll llH'r v.f nmdh>. 
yndii.d Un;.km~;nt..ulhm;, nn whaL ;nrtk:uhr ¥£tkm,;; d Uw I(V) SSU2··3 CSRIA!CD Lucd .. A.noa !\i'<w,,:Mk. 
8h r~,::Lrd. might be !cNh<i.J\.Tcd uz.:cf\.ll fi)r Jiflord1t U}>plic:\1:iGn qv/nnnwnt~o:., Lis tG be c:mpho;..:irxd thr·\t: ~h<' 
m.::lt:i'r:ia.1 i~~ tb~\ ApFe.ndx i>1 Y<;'?'J gf:"rk'tt.l, Q~< \h0 :iLlH\o.rd tl(~'cib.:.d.i1m;o; aTi' i:dPlHkd H't he rdahveb·· 
Hpphv;t:inn··indqobfHlPHL Nevp:tJ:Ldto§S, er>.d.d:n .,;,y:.dficaL~nu ~Hy 4pj.>J;r n·wM h~ or><.' Hpp!kd:l<>Jt to.n\iinH1.· 
(mmt thw m~ut.hn:. WhH: fUhw~; nrc hr.i.ef dPC'u'iphnni<> d' ?ippk:w.b.t;, t\nYi:ri>mn.:.d~<> nnd E,;;b i>f h«>P 
~>?J'ld:'i{: [L'it>:hl)(-:tb':;t ,A· th; p hyci'.;.;:d. b.y Gf i!pcr.~~+::;.I G ()Il;:-J i:lwug:H.: to h: \lfJdi:; ( in rd.;:; b.ng <~ w~n.eml 2·:t <>hoe; 
:r:::-;<r~i:t{:·nH~hb-?, to G. ~pe~:·{f1e i>t<H"h:iJfJ. S1--~~~)h;e8t}~.;:n {n~J it....-.:: .rr:Lt+:.t:d JD~.:::dtrrrn. fhw~_: G h{un~~ r-.tff_.d{~b:~:::.~!\i~P i:::: id .. .::in.-

t(ti~~d~ th~~ Y~Xuler i~~ {fil\~~C.f~<i tf.~ ~;;: :;; __ {/·{N~fJf..<.~ &%-f{tut t>j~gh.~· ~-}an~.h?.I<i /hr <f\~1:t~ileu~· ~];,i~~f-tn $f.~==ecjf;cGC/Gn"f.}. 

~J~H+. of fh-s.~ XH~1jnr HTt~:n::-H~ "f:~'":-t Jn-:-~~'i"J. f.iti~~-l i"H-::t;::;.~nr.:k:1 i!~ thH L:.tt~~.r{~~j&L'H·N:':d.-t?.r~ nf v..:·.;.,.:.rk S~-d.:ioa~i t-h~~oug}~(~t&t. ::-~ 

brgz' r:kpmimcnt ur ;!ingh: lmildi:nr. 'Hw HbiEqr w La:ndL~ dl bnd& of m<:£§i.i;_f,e t.rd"ilc ;<: ·c;:htivdy kzh. 
Jut.<" rd.:bt <1rnzmg c brge mf nfwnrk.&tnL<mR ~wr>. typkf-\l e:han~d:er.i><k'i-0' nf l:.hPi-0'<-! .:nv~rm;.rrknt.'". Cf!udly b~, 
h!i-=-:=.je b::.t:Hn~~:n)t:::-~{~Wvit tr~xn'J.-; z~:::1ble h.-: in:::-:-tuHed ~~nJ 1otl h1 place pe..r.rH-<ltn:.:.::.tJy ~n~ f~):r +.:-xt.-t.>J~dPd p::-:r~uJ:s wl~de 

'>YGtk ~Jation pLo:mw:n t m<~Y !o1hUt b~;n, Unw tv Urr~•". 'I'h0Ijp<J :U.EASES "p:cih:·o.ti<xc pmvidm' h£ primary 
b:wehmd be.cU.xme kr i:n t.raFLw.t CS\1AJCD inter~~,m rl<o<:i:iorH. ~:kK.'h<>m~. 7 mld 2 \/ tho Aa.mLrd jk'(f''i~d., 
d~ta.~~~:-d :::-:.p~(jfi~;..;.:idnns 1hr th-e phy~~j~~n.~ layer~:; {h~Sn(ic-r~:.cd \~:~.t:h TypD tGJ.Ll~)3Ft':: en~~L:(~r:JtH·)~~t~, 1>~e .;z.::r~.\~rh> 

:;hyfJcd L.y;,r :;:nt>l'"•'br;, <~re <·H fdkwc 

~:iH.~.in~.un~ u.~:~:r'(~ p-{:=.::·1 ~"4.'":l""~~d. (~~~J:::".t~·:: st=::Jp--:nH~.tt 
M;t.>:imurn. nurn.bcr nfl\fA.lh; p<:;.:r "•'fmd1l 
Cuw~u~tm· typ<.' 
Hn<ki<lWi1 n+u1;V, \tAU fun;..4:hm 
1\TIF.F' 
'.bta} Segmn:t f.ted.>Jtmwu 
MAU t-<qmmthn 
C>:?.nhG:~il,;n shu d <;;A}hL:ib:n.;;~' 

/\IJ. hn1d.k:na Hty 

Type N nr cn:·\xhl 'hp'' 
?iilJ V :~c rms 
1 mi'H>:n. h"J ru 

J.Sm 
4. pF 
DO, lA, Cl, t.CO q:rt:imm.P 

·~· 
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f:~:(' .i:~.<:=rn.~~ 

\V~):tk 

th<· f!l'l.\''lii•(·.tl 

.xn:: g:•:: frll~m'"''~ 

:.~: .j:·\::-;: :r:·A···: :::~:·: :~:~~:.:: .. ·::· '"' , ::-
.:\.t-.;:.n.t. ~:::·'· ··· ··.·t:i· :;!:!:: :!.:: :::~:. :jH:::;~(: D i:t~::::::t~: 

n<::;o:d.::<. ··.rb<:'• 
l.(;{!ASJ;J, i:M:,J>;.b::,::n;: 

E\~•J'iJ;;, . .:) "/ j::~n;;-:~ l.O hfl;hn stn:n·d.arr~ .. ,.% .. ,.,,,,..,k 
}. GB~,:\!·:n'D~l en.\th>nn:n~:;;nt::~, ~r1~~~ ,,.,,,.,.,,,,,, .. :;, .. :<:J;·••i::<i<"·' 

~·~tA} {n~;:::.w1~ 

~ H(t:·t~)JH f~:~:~·~tb:~}I~ 

nt 
tr+r:d!vnhm< b:r 
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