ANSI/CEA Standard

Twisted Pair Physical Layer &
Medium Specification

ANSI-CEA-600.32-R2004

February 1998

QN“ erican Natig ”HISI.
800

mmmmm EIectromcsAsso iation
www.CE.org



NOTICE

Consumer Electronics Association (CEA®) Standards, Bulletins and other technical publications
are designed to serve the public interest through eliminating misunderstandings between
manufacturers and purchasers, facilitating interchangeability and improvement of products, and
assisting the purchaser in selecting and obtaining with minimum delay the proper product for his
particular need. Existence of such Standards, Bulletins and other technical publications shall not
in any respect preclude any member or nonmember of CEA from manufacturing or selling
products not conforming to such Standards, Bulletins or other technical publications, nor shall
the existence of such Standards, Bulletins and other technical publications preclude their
voluntary use by those other than CEA members, whether the standard is to be used either
domestically or internationally.

Standards, Bulletins and other technical publications are adopted by CEA in accordance with the
American National Standards Institute (ANSI) patent policy. By such action, CEA does not
assume any liability to any patent owner, nor does it assume any obligation whatever to parties
adopting the Standard, Bulletin or other technical publication.

This CEA Standard is considered to have International Standardization implication, but the
International Electrotechnical Commission activity has not progressed to the point where a valid
comparison between the CEA Standard and the IEC document can be made.

This Standard does not purport to address all safety problems associated with its use or all
applicable regulatory requirements. It is the responsibility of the user of this Standard to
establish appropriate safety and health practices and to determine the applicability of regulatory
limitations before its use.

(Formulated under the cognizance of the CEA’s R7 Home Networks Committee.)
Published by

©CONSUMER ELECTRONICS ASSOCIATION 2004
Technology & Standards Department
1919 S. Eads Street
Arlington, Virginia 22202

PRICE: Please call Information Handling Services, USA and Canada (1-800-854-7179)
International (303-397-7956), or
http://global.ihs.com
All rights reserved
Printed in U.S.A.



http://global.ihs.com/

PLEASE!

DON'T VIOLATE
THE
LAWI

This document is copyrighted by the Consumer Electronics Association (CEA®)
and may not be reproduced without permission.

Organizations may obtain permission to reproduce a limited number of copies by
entering into a license agreement. For information contact:

Information Handling Services
15 Inverness Way East
Englewood, Colorado 80112-5704
or call U.S.A. and Canada 1-800-854-7179, International (303) 397-7956
See http://global.ihs.com or email global@ihs.com



http://global.ihs.com/
mailto:global@ihs.com




CEA-600.32 Twisted Pair Physical Layer and Medium Specification

CEA-600.32 Twisted Pair

Physical Layer & Medium Specification

Contents

(O LI O] 510 T 1 [0\ SRS 1
S = I o N Y= USSR 1
L2 SCOPE ..ottt ettt e et ettt e e e ettt e ettt e b ee e e et be e e e ettt e e e b——eeaatbeee et eteeahbeeeeatbeeeaahbeeeeihbeeeeatbeeeaaareeesatbeeeaantreeearreas 1
1.3 DEFINITIONS AND ABBREVIATIONS. ...cciutitiiittieeiitteeeeateeeesteeaeaatteeesasseeeassbeeeaateseeaassssesssbeeaaatessesasssessassesesassseesnsens 2
1.4 RELATION OF SPECIFICATION TO THE CEBUS MODEL .....cccuviiiiiiiii ettt et e e tae e snte e s stan e e e sntae e e nnnneas 3
2. GENERAL DESCRIPTION. ....ooiti ittt ettt ettt sttt ettt et esba e st e e st e e ste e ses s st s sbessbessbeabeesbeenbessbesnaesreesreas 4
2.1 FUNCTIONAL PARTITIONING OF TP SPECIFICATION ...uvtititiiteeeiteeeiteessteeesseesstessseesstesasseesssessnsesssssssnsessssessnsessnsessnsens 4
2.2 FREQUENCY ALLOCATION ...t utttittteitteateeasteeassesastseassessstesasessssesasssssssansessssssanssssssssansesssssansessssesansessssessnsessnessnnenes 5
A R o)1 4 o] I @4 T 1o o =1 IS OO OTROPRROP 5
2.2.2 DAtA CRANNEIS ... ..cviiiiieiectie ettt ettt e et e b e et e e b e e sbe e beeaeesaeesbeeebe et e saeeebeeebeebeenbeenbestaesraesres 5

3. TP NETWORK TOPOLOGY ....otiitieitie ittt sttt ettt et sttt s bttt e e sasstte s bessbe e ste e stsasteeatssbeeeba et eanbeabbesraesreesres 6
3.1 TP NETWORK SPECIFICATION 11teutteetreesteeetreasseeassseassessssesassssssssaasssssssansessssssansessssssansessssssansessssessnsessssessnsessssssnesas 6
3.1 1 TP NEtWOIK COMPONENTS ...ttt sttt sttt ekttt se etk st s e ebesb st eb e s e e bt ebene e bt eb e st et e abe e et e abe e ebeabennerea 6
3.1.2. AHOWED TOPOIOGIES ...ttt st b et b ettt e s e ee et e s eeeb e e b e e bt e b e e meen b e seeebeebeeneareeneaneesnens 7
3.1.3 DiSLIIDULION DBVICE ...cvveiveiiecie ettt ettt ettt et ettt ettt sbe e st e e be e et e eatesbteebeebeeabesbbesbaesbeesbeesbeeeesnneanns 8
3.1.4 TP COrd REGUITEIMENTS ...veviieiteeteeteeietestes e s testesteeseeseeste e stestestesseeseeseeseessessesteabesteaseaseeseenseseesaesaesneasanseenseseens 8
3. L5 TAP REGUITEIMENTS ..ottt ettt b e ekt b ettt b e bbb e e bt e bbbt e b e s b e bt e b bt e b e e ekt ebe st et e abe e et e abeneebea 9
3.1.6 Specific DiSallOWEd TOPOIOGIES. .....c.ccuiriiiitiiteietiree ettt ettt et b et sb e et r et anennenea 9
3.1.7 TP CoNfIQUIALION RUIBS ..ottt bbbttt nb e s b et be et e et e nnennen 9
3.1.8 Power Distribution Rules for Network Configuration.............ccccvcveiieieiie s 11
3.2 COMBINED TP AND TELEPHONE TOPOLOGY ....cuvvtiiiteeeeiitteeeeeteeessiteeseaitsesesasssssssssesesassesesasssssssssssesssssesessssessssnsees 11
3.2.1 Combined TP and Telephone AHOWEd TOPOIOGY .....coveiiiiiiriiiiiie et 11
3.2.2 Combined TP and Telephone Network COMPONENTS .......cccoiveiieieienieiee et 11
B B O o1 To [0 =4 o T (U] SRS 14
4. TP MEDIUM SPECIFICATIONS. ... oo oottt sttt ettt st et et e e sbe s aesbe s sbeesbeesteantesbesebsesbeebeans 15
AL USAGE RULES ...ttt sttt ettt ettt et e ettt e e e ettt e e e e e e e ettt e e e e eatee e e sabaee e et beeeaaataeeesabeeeesbbeeeeasteeeesnbaeeesasbenesanteeeennrens 15
4.2 FREQUENGCY ALLOCATION ...cciiiitttttitete et ieitbttitesesssaisbtbssssesssasbsbasssasssasassbaassasssssastbasssesssesabbbabasesssssabbabesesesssabbebaeasas 15
4.2.1 ChaNNEIIZATION.......civiiiiiie ettt ettt e st e et be e be s b e sbe e sbe e beeabeea b e sbbesbeesbeesbeebesseesaeeaneeabeeabeenbeans 15
4.2.2 RESEIVEH ChANNEIS ....coviitiiciei ettt et s be et e e be et e etbesteesbeesbeesbesstesasesnseabeeabeenbeans 16
2.2 1 POWE ...ttt ettt ettt e ettt e e ettt e e e ett e e e eateeeeeateeeeaseeeaaeeeeeasaeeeasbeeeaasseeeesbaeeanbeeeaasseeeeaabeeeanbeeeasasaeenteeesnbaeeaasanens 16
4.2.2.2 CONTOL CRANNEL.......oiiiiecee ettt et e et e et e e et e e ae e eateebeeeteeebeeeaeeasteesaeesabeeabesasseesseesnbesaseeeseesareanes 17

4.3 PHYSICAL SPECIFICATIONS .....eeeiittetteitteeeiitteeeeetteessbeeeeattbeeesasteeessbeeseaasbeseaastasessssseeesasbeseaastsseesbaeeesasbeseaasteseessenns 17
O O o Lo o Tox | o= o] 4SSO 17
TN B O 03 1 U o1 [ OSSR SRR 17
4.3.1.2 InSulation and COlOr COUING .....cveveieieiieiesiestee st st et se et e te st e bt eseeseete s be s b e e e st ereeseeseebesbesae b e e ensateabesbensensereas 17
B 1N g Tt o =V o IS ] o= SR 17
4.4 ELECTRICAL SPECIFICATIONS ...veeittteitteeitteesteestreesseeestseessaeestseessseessseessssessssessseessssessssessssessesessssessssssssessssssesensensses 18
4.4.1 Cable EIECIIiCal CharaCtBIISTICS .. .ueiiviiiiie it e et sttt et tee et stee et s et e e b s s sbaeebe e s sbeesbesesbeeesbesesreeenaeeeses 18
4.4.2 InSUlation Leakage RESISTANCE ......c.couiiuiiiiiiietieiee ettt sttt ettt ettt e et e e e et e seesbenbesnease e e e e e 18
e R = (TP A o] OSSO PTOPRORO 18
Y 010 1N/ {0 0] TSRS 18
4.5.1 CONNECLOT REGQUITEIMENTS ....vviitiiteiietiit ettt sttt sttt sb ettt bbb bbbt b e s bttt s bt et e b e stk s b et et eb et et bt 19
T I e @ Y 0001 T-Tod (o] SRRSO 19
T R I o o (Vo Yoo G SO S RSP TPN 19



CEA-600.32 Twisted Pair Physical Layer and Medium Specification

4.5.2.2 DireCt CONNECE CONNECIOIS ....c.vviivieitiecetee et et e ettt eteeeteeeteeetteeeteesteeeebeeaseeesseesabeebesaseeesseesnbesabesesseesssesnbessseseseesnreanes 19
4.5.3 Shared Use of Modular TYPE CONNEBCION .........coiiieiieiiierieieste ettt bbbttt 19
4,6 ENVIRONMENTAL REQUIREMENTS. 11tiiiiiiittttiitieesieitbttitssesssasbsbasssesssassssbasssassssssstbssssesssssstbasssassssssbbesssesssssasbbesassss 21
4.6.1 Compatibility Goals with other Services on TWIStEd Pail.........cccccoviiiiiciieieecie e 21
4.6.2 Voltage Surges and Breakdown Path ..ottt 21
4.6.3 Temperature and HUMIGITY. ..ottt bbb 22
R o] F=1 4 T [OOSR 22
4.6.5 RAIAIEA RFIEMI .....oviiiiiiciie ettt ettt ettt s e et s b e e ebe e e s be e e ebe e e s beeebee s sbeeebeessbeeenbeeesbaeennneeses 22
4.6.6 Installation Requirements and GUIAEIINES ........c.ccveieiiiiie i 22
4.6.6.1 GrOUNGING RUIES ...ttt ettt sttt h e bt b e b e e e e e s £ e et e b e e e e ebeee e e e s e e Reeb e ebeebeneembeseeneabesbeabeneensaneas 22
4.6.6.2 CO-INStallation WIth OThEr SEIVICES ......ccveiiviiiie ettt ettt ettt et et e e te e sateeebeesaeeebeesatesnbeesbeeereesaeeanes 22
£.6.6.3 WITE COMNEBCLIONS. .....ecveeieieietee et e et e etteeete e ettt e eteeetteeeteeeatesebeessseesseessseeaseeasseesssessbeasesanteesaseanseeaseeesseesssesnbesssseesseesnreanes 22
2.8.6.4 TRIMINALION.......ccveiitieeite e ittt e et et e et e e eteeeteeeebeesaaeeebeeasseaabeeeaseesseesseeeseeaseeesseesabeesesanseesasesnbesabesesseesasesnbesaresesseesneeanns 23
4.6.6.5 SErvice and IMAINTENANCE ........cccveeiieeeteeetieeeteeete et e et ee e ete e st e s ebeeeteeesaeesaseabeesseeasbeeasesasseesssesnbesasesesseesssesnbesasesenreesseeanns 23

5. TP DEVICE SPECIFICATIONS. ... ..ottt ettt ettt ettt et e et e e e be e s be s s be e sabe e sabeesabeesnbeesabeesabeesaras 23
5.1 SE SUBLAYER TO CONTROL CHANNEL PHYSICAL SUBLAYER INTERFACE .........ccvteeiitrieeiitteeeeireeeeeetreeeesnreeeesreeeeas 23
5.1.1 Relation of SE Sublayer to PhySical SUDIAYET ...........coi i e 23
5.1.2 Service Primitive DEfINITION ......ccooiiiiiiiiie ettt ettt ettt e st e sbe e ste e sbe s ee s e e saeeebeesbeebeans 24
5.1.2.1 PhySical Layer t0 SE SUDIAYET ........oiieiiieiseite ettt sttt et s et st e et et e s e bt bentesbe e ene e 24
5.1.2.2 SE SUDBIAYET 10 PRYSICAI LAYET ... .c.eiuieiiieieiesie ittt sttt sttt be st e e st eseebesbente st e e eneateasestenaeten 24

5.2 APPLICATION LAYER TO DATA CHANNEL PHYSICAL LAYER INTERFACE.......cciivtiiieiieeiiteesteesnreesireesseesnessnneesnnes 25
5.2.1 Data Channel SErvICE PriMITIVES. ......ocviiiiiiiic ettt ettt ettt e st e et e st e e ebe e s sbeeesbee e sraeesanee e 25
5.2.1.1 PH_DC _ALLOCATE.TEUESL. .....ttittitiitietiiteet ettt sh ettt bbb b bbbk e et sb e e b ek s e bt e bt e nbe st e e nesbeenenreannea 25
5.2.1.2 PH_DC_CONFIRM.INGICAIION ....veitiitiiiieie sttt ettt este st e e bessaestestaebesssesaestaensesneeseesreeneens 25

5.3 SIGNAL CHARACTERISTICS ..eeeeiitttieeitteeeeeitteeeeetteeesstteeaaateeeesassesesasbesasastesseasseeesasbeeaeassaeeesassesesasbaeasanssssesasseeesasranannn 25
LR RO 1 (o] IO g PV 1Y [OOSR PRSI 26
5.3.1.1 SIGNAI ENCOUING ....e.vieeiietieiieiesie sttt sttt ettt sttt e e st e be s beeb e st e e s e e st et e e ke e be st e s e s e eneebeebeebenee st e e entabeabenbententen 26
5.3.1.2 Signaling Rate and SYMBOI TIMING .....ccviiiiiiieieiee et sttt te st et e e e st e s e s sesbesbesse s ene e 27
5.3.1.3 Channel DESCIIPIION. ... .cueeuiitieie ittt sttt sttt s et e bt e st e e et e s e e beebestebe e eneabeabeabente b e neeneateabeabennenten 27
I B T = W O g - 1T g 1= £ USSR 27
5.3.2.1 Data Channel and Band DESCIIPLION ........cuiiiiiiiieieieese sttt et te st et e e seebesbesbe e et esesneebesbesee s eneane 27
5.3.2.2 MaXimum SIGNAI LEVEL........cuiieieiieeeees ettt sttt b e et e st et e e beebente st e e eneeteebesbenaeten 29
5.3.2.3 Channel Use and CONCAENALION ..........oveicveeiieeitee it eeree ettt e et e sreeeteseteesteeebeestaessbesssesasesssseassesasseesseesnbessresessesssseanns 29

5.4 MEDIUM INTERFACE CHARACTERISTICS .. .ueeiitttitteiteeiiteesueesiteesuessssessssesssessssssssessssessssessssessnsessssessssessssessnsesssnes 31
Lo B L=V ol ST - 12 ot RS 31
5.4.2 INPUE IMPEBUANCE ...tttk ettt bbbt a e e e e b e et e b e e b e e meeh e e e e beebeebenbeeneanee e eneees 32
5.4.3 INAUCEA MEATUM CUITENT .....oiviiitiiete ittt ettt ettt be e eb e e be et e e st e staestessbeesbeesbeanbeabesseesnsesnseabeesbeebeans 32
5.5 CONTROL CHANNEL TRANSMITTER CHARACTERISTICS ..eeivtiiieeiueeiteesueeseeesssesssessssessseesssessnsesssnessssesssnessnsesssnes 32
5.5.1 SUPERIOR OQULPUL SEALE ... .eveieeiieieeiieie sttt sttt e e saestestesseese e s enaesaenteneesnestesneeseeneensees 32
D511 AMPIITUGE ..o b ettt bbb bbbt bbb e e e Rt e b e E e e b e e b e b e e eh e e b e e bt e b nb e b et e ne e bt e bt b nbeben 32
LTSI v 144110 To PO OO SO OO U PP POOTRURPRTPRPRRPON 33
5.5.2 INFERIOR OULPUL STALE ......etetietieiieiieie sttt sttt sttt bttt e b e bt bt b et ese e e et e nbeeb e st e ebeere e e e b ee 34
5.5.3 CommOon MO OUIPUL VOIAGE .......ecviieiiiie ittt ettt se ettt te et b e tesneerae e e e s 34
L A - VU o o] [=] = g Lo TSSOSO RSPTOPRORRORI 35
5.6 CONTROL CHANNEL RECEIVER CHARACTERISTICS. . ccciittiteiitteeeiitteeeeiitreeesesteeesiaseeesaiseesesassesssssseeesassessesnssesesssesenns 35
5.6.1 SUPERIOR State RECOGNMITION ......coueiiiiiitiiteite ettt ettt bbbttt e e e e b e bbb e bt er e e e b e 35
5.6.2 INFERIOR State RECOGNITION .......ccviiiiiiiitiiie ittt sttt st e st e b e e teebeetae s et e sbesbesteeneereesre e es 36
5.6.3 COMMON IMOUE RANQE .. .eveeeieeieiecie st ettt sttt a et e te b e e te e e e s e e e besteebeeteeneesae e e b e nteseenteaneeneeeeneees 37
5.6.4. RECEIVET FAUIT TOIBIANCE .....veiivie ettt ettt te e st s e et e e st e e eat e e steeesaeeesbeesbesesteeeasesesreeeaneneses 37
5.7 DATA CHANNEL TRANSMITTER CHARACTERISTICS ...cciittiieiiutieeiiteeeeeitveeesetreeesstteeaesteeeesassesesasbeeasasessesnssesessssenanns 37
B 7.1 ACKIVE SEALE .. veivviiiii ettt ettt ettt st e e b e et b et e sae e ehe e e be e beeabeeRb e e bt e b e e be e beeh e e abe e beeebeereeaeeeaeeabeeabeebeen 37
B.7.2 INACTIVE STALE ...eivieitieiie ettt ettt ettt e et e e te e s be e s beebeeabesaeeebe e beesbeesbeatbeebeesbeesbeebesasesaeesaseabseabeenbeans 38
5.7.3 Common Mode OULPUL VOITAGE .......oviviieiiiie e ettt st 38
5.8 DATA CHANNEL RECEIVER CHARACTERISTICS ...cutieeeitieeeiittieesstteeeeateeeessteeessabeeaesteseesasssssssssasesansessesassesessssenanns 38
5.8.1 RECEIVEA SIGNAI RANGE .....oveveiiicticeeicte ettt sttt ettt st et e e e e s e st e b e be st e s teeReese e e et e stesbentesneeteeseeneeses 38
IR e 72 0111 o] 1Y, o [T = = g o - SR 38



CEA-600.32 Twisted Pair Physical Layer and Medium Specification

5.9 DEVICE OPERATING POWER ...vviiiiiiiiiititiiie ettt e e s ettt s e e st ettt te s s e e s s esbbtb e e e s e esseabbbaessesssesabebeeesesssesabbbanasasseaes 38
5.9.1 EXtErnally POWEIEA NOUES ......cueieiiiteite ittt et b e bbb et e b et eb e st e bt eb e e e b e 38
5.9.2 TP NEtWOIK POWEIEA DEVICES ......coveeieiieiitie ittt ettt ste sttt s e e st e sate e ebt s s sae e s ebes s sbasssbesssbessbesssbesssbesssrasssseeasns 39

5.0.2.1 SUPPIY VOITAGE. ... ettt ettt b et st e b e e st et e e bt et e st e e e st es e e b e ebene et e e eneeb e ebeebenbe b e e entareabesbenteten 39
e I V. 0T oL (=1 ) SO URTRSRRTRNY 39
R IR A L] 1 o[ (=T U F= LA o] AP STRUSOPS PP 39

5.10 DEVICE FAILURE IMIODES.......ccctiieiitteie e ettt e eettee e s ettt e e ettt e e eebtes e s sabesesssbaeseasbeeeessabeeesaaseesesbeeessssbaeesasbeesessreessssbenenan 39

Lo O T [Tt g (x| = [ TR 39
5.10.2 Control Channel JADDEr INNIDIT..........coiiii ettt s e et e e e te e e sbeesabeesbeeebeesaeeanns 39
5.10.3 Data Channel JAbBEr INNIDIL..........cviiiiiiie ettt e ebe e sabe e ebe e e ree e sbeesabeesbeeebaesaeeaans 39

6. NODE-0 REQUIREMENTS ...ttt sttt ettt te e te et e e ae e sae et e et e en e e nsaesteesteesreeeeannennes 39

5.1 POWER SUPPLY ....oiittttiiit e i e ittt et s e e s s bb ittt e e e e s s eab b et e e e s e s s s aab bbb e e e s e e s s asb bbb ae s s e e s saabbeba e e s e e s s bbb baessesssesabebeaeseeesssabbbaaaeeesesas 40
o0 Y Yo g Tor= ST o T o= o SRS 40
B.1.2 SUPPIY BAIANCE .....ecveeeeeeee ettt sttt ettt e te bR e et s et ne e R e e et e Re e Re e e e eneennenn 40
6.1.3 Power Distribution @nd PrOtECHION ........eiiieeiii ettt ettt e et e e et e e sttt e e s eabeeessaeeeessebaeassssbenesane 40
6.1.4 Power SUpPly TP Branch CONNEBCIOS ........cuiuiiiiieiitiiteisiest ettt bbbt 41
6.1.5 POWET SUPPIY IMBIKINGS ...vitiitieieiieie ettt bbbt bbbt bt bt e st et e b et be et e e esee e e 41
TG I = Ut (=] VA = (ot (U o TSSO 41

6.2 CONTROL CHANNEL ROUTING ...iiiiiiiiititiiii e e ettt et e e s sttt ittt s e e s s esbbtbte s s e e s sasbbtbeeeseessesabbbaesseessessbbbesesesssesbbbanasasssaes 41

6.3 DATA CHANNEL BRIDGING ... .uuiiiiiiiiiiitiiiie e e ittt e e e s sttt et e s e e s s e bbb e e s s e e s s ab bbb e et s e s s s e bbb b b e s s e s esesabbbeaesesssssabbbaeasessesas 41

F N A AN G TR 43

L = N[O = 46






CEA-600.32 Twisted Pair Physical Layer and Medium Specification

1. Introduction

This document is the specification for the CEBus Twisted Pair (TP) Physical Layer and Medium. lIts
purpose is to present all the information necessary for the development of a TP physical network and
devices to communicate and share information over that network in an orderly manner. This is one of a
series of documents covering the various media that comprise the CEBus standard.

This document covers the complete physical layer (OSI layer 1) including the interface to the Medium
Access Control (MAC) Layer and the interface to the medium. The document also provides a complete
set of physical and electrical specifications for the medium and the specification for a number of data
channels available on the medium.

Certain items in the specification may not have been resolved at the time of the release of this version of
the specification; these items are indicated as under study.

1.1 Safety Preamble

This preamble sets forth several recommendations related to safety concerns with respect to the CEBus
Twisted Pair(TP) Draft Standard.

This discussion is not complete, nor does it address all possible safety issues. The designer is urged to
consult, among other things, the relevant local and national electrical codes. Local codes usually
supplement the National Electrical Code[8] and may impose additional safety related requirements.

It is strongly recommended that products conforming to the CEBus TP Draft Standard be designed,
constructed, assembled, and installed in accordance with recognized safety provisions appropriate to
products covered by the standard.

CEBus TP network branch cables systems as described in this standard are subject to at least three
direct electrical safety hazards during their use. These hazards are:

e Direct contact between network cable and components and power or lighting circuits.
e High energy transits coupled into the network cabling system.
e Potential differences between safety grounds to which network components are connected.

These electrical safety hazards should be alleviated for the network to perform properly. In addition to
provisions for properly handling these faults in an operational system, special measures shall be taken to
ensure that the intended safety features are maintained during modification of an existing network.

All wire and wiring performed for TP networks should conform to Article 725, Class 1, Class 2, Class 3
Remote-Control, Signaling, and Power-Limited Circuits, and Article 800, Communications Circuits, of the
National Electrical Code [8].

1.2 Scope

This specification contains all the information necessary to facilitate the exchange of data and control
information over twisted pair media within a home. The document is divided into six Sections (1 - 6):

1. Anintroduction to the TP standard.

2. A general description of the TP network design.

3. The specifications of the allowed topology and configuration rules - this section covers network
components, allowed wiring configurations, coexistence with other services, configuration of the

wiring and attachment of devices, and power distribution rules.

4. A specification of the TP physical medium - this section covers frequency allocation of the medium,



