
 

 
 
 
 
 
 
 
 
 

   ANSI/CEA Standard 
 
Twisted Pair Physical Layer & 
Medium Specification   
 
ANSI-CEA-600.32-R2004 

 
 
 

February 1998 
 
      



 
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 

LAW! 
 
 
 

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 

1. INTRODUCTION ...................................................................................................................................................1 

1.1 SAFETY PREAMBLE...................................................................................................................................................1 
1.2 SCOPE.......................................................................................................................................................................1 
1.3 DEFINITIONS AND ABBREVIATIONS. .........................................................................................................................2 
1.4  RELATION OF SPECIFICATION TO THE CEBUS MODEL ..............................................................................................3 

2. GENERAL DESCRIPTION...................................................................................................................................4 

2.1 FUNCTIONAL PARTITIONING OF TP SPECIFICATION ..................................................................................................4 
2.2 FREQUENCY ALLOCATION........................................................................................................................................5 

2.2.1 Control Channel ...............................................................................................................................................5 
2.2.2 Data Channels ..................................................................................................................................................5 

3. TP NETWORK TOPOLOGY................................................................................................................................6 

3.1 TP NETWORK SPECIFICATION...................................................................................................................................6 
3.1.1 TP Network Components ..................................................................................................................................6 
3.1.2.  Allowed Topologies ........................................................................................................................................7 
3.1.3 Distribution Device ..........................................................................................................................................8 
3.1.4  TP Cord Requirements ....................................................................................................................................8 
3.1.5  Tap Requirements............................................................................................................................................9 
3.1.6 Specific Disallowed Topologies........................................................................................................................9 
3.1.7 TP Configuration Rules ....................................................................................................................................9 
3.1.8 Power Distribution Rules for Network Configuration....................................................................................11 

3.2 COMBINED TP AND TELEPHONE TOPOLOGY...........................................................................................................11 
3.2.1  Combined TP and Telephone Allowed Topology ..........................................................................................11 
3.2.2  Combined TP and Telephone Network Components .....................................................................................11 
3.2.3  Configuration Rules.......................................................................................................................................14 

4.  TP MEDIUM SPECIFICATIONS......................................................................................................................15 

4.1. USAGE RULES........................................................................................................................................................15 
4.2 FREQUENCY ALLOCATION......................................................................................................................................15 

4.2.1 Channelization................................................................................................................................................15 
4.2.2 Reserved Channels .........................................................................................................................................16 

4.2.2.1 Power ......................................................................................................................................................................... 16 
4.2.2.2 Control Channel ......................................................................................................................................................... 17 

4.3 PHYSICAL SPECIFICATIONS.....................................................................................................................................17 
4.3.1 Cable Specifications .......................................................................................................................................17 

4.3.1.1 Construction............................................................................................................................................................... 17 
4.3.1.2  Insulation and Color Coding ..................................................................................................................................... 17 

4.3.2  Junctions  and Splices ...................................................................................................................................17 
4.4 ELECTRICAL SPECIFICATIONS.................................................................................................................................18 

4.4.1 Cable Electrical Characteristics ....................................................................................................................18 
4.4.2 Insulation Leakage Resistance .......................................................................................................................18 
4.4.3 Termination ....................................................................................................................................................18 

4.5 CONNECTORS..........................................................................................................................................................18 
4.5.1 Connector Requirements ................................................................................................................................19 
4.5.2. TP Only Connectors ......................................................................................................................................19 

4.5.2.1 TP Plug/Socket........................................................................................................................................................... 19 

i  



CEA-600.32 Twisted Pair Physical Layer and Medium Specification 

4.5.2.2  Direct Connect Connectors ....................................................................................................................................... 19 
4.5.3  Shared Use of Modular Type Connector.......................................................................................................19 

4.6 ENVIRONMENTAL REQUIREMENTS..........................................................................................................................21 
4.6.1 Compatibility  Goals with other Services on Twisted Pair.............................................................................21 
4.6.2 Voltage Surges and Breakdown Path .............................................................................................................21 
4.6.3  Temperature and Humidity............................................................................................................................22 
4.6.4 Isolation..........................................................................................................................................................22 
4.6.5  Radiated RFI/EMI .........................................................................................................................................22 
4.6.6 Installation Requirements and Guidelines .....................................................................................................22 

4.6.6.1 Grounding Rules ........................................................................................................................................................ 22 
4.6.6.2 Co-installation with Other Services ........................................................................................................................... 22 
4.6.6.3 Wire Connections....................................................................................................................................................... 22 
4.6.6.4 Termination................................................................................................................................................................ 23 
4.6.6.5 Service and Maintenance ........................................................................................................................................... 23 

5.  TP DEVICE SPECIFICATIONS........................................................................................................................23 

5.1 SE SUBLAYER TO CONTROL CHANNEL PHYSICAL SUBLAYER INTERFACE..............................................................23 
5.1.1 Relation of SE Sublayer to Physical Sublayer................................................................................................23 
5.1.2 Service Primitive Definition ...........................................................................................................................24 

5.1.2.1 Physical Layer to SE Sublayer................................................................................................................................... 24 
5.1.2.2 SE Sublayer to Physical Layer................................................................................................................................... 24 

5.2  APPLICATION LAYER TO DATA CHANNEL PHYSICAL LAYER INTERFACE...............................................................25 
5.2.1 Data Channel Service Primitives. ..................................................................................................................25 

5.2.1.1 PH_DC_ALLOCATE.request.................................................................................................................................... 25 
5.2.1.2 PH_DC_CONFIRM.indication .................................................................................................................................. 25 

5.3 SIGNAL CHARACTERISTICS .....................................................................................................................................25 
5.3.1 Control Channel .............................................................................................................................................26 

5.3.1.1 Signal Encoding ......................................................................................................................................................... 26 
5.3.1.2 Signaling Rate and Symbol Timing ........................................................................................................................... 27 
5.3.1.3  Channel Description.................................................................................................................................................. 27 
5.3.2 Data Channels ............................................................................................................................................................... 27 
5.3.2.1 Data Channel and Band Description .......................................................................................................................... 27 
5.3.2.2 Maximum Signal Level.............................................................................................................................................. 29 
5.3.2.3  Channel Use and Concatenation ............................................................................................................................... 29 

5.4  MEDIUM INTERFACE CHARACTERISTICS................................................................................................................31 
5.4.1 Device Balance...............................................................................................................................................31 
5.4.2  Input Impedance ............................................................................................................................................32 
5.4.3 Induced Medium Current ...............................................................................................................................32 

5.5  CONTROL CHANNEL TRANSMITTER CHARACTERISTICS.........................................................................................32 
5.5.1 SUPERIOR Output State ................................................................................................................................32 

5.5.1.1 Amplitude .................................................................................................................................................................. 32 
5.5.1.2 Timing........................................................................................................................................................................ 33 

5.5.2 INFERIOR Output State .................................................................................................................................34 
5.5.3 Common Mode Output Voltage ......................................................................................................................34 
5.5.4  Fault Tolerance .............................................................................................................................................35 

5.6  CONTROL CHANNEL RECEIVER CHARACTERISTICS................................................................................................35 
5.6.1 SUPERIOR State Recognition ........................................................................................................................35 
5.6.2  INFERIOR State Recognition........................................................................................................................36 
5.6.3  Common Mode Range ...................................................................................................................................37 
5.6.4. Receiver Fault Tolerance ..............................................................................................................................37 

5.7 DATA CHANNEL TRANSMITTER CHARACTERISTICS................................................................................................37 
5.7.1 Active State .....................................................................................................................................................37 
5.7.2  Inactive State .................................................................................................................................................38 
5.7.3  Common Mode Output Voltage .....................................................................................................................38 

5.8 DATA CHANNEL RECEIVER CHARACTERISTICS ......................................................................................................38 
5.8.1 Received Signal Range ...................................................................................................................................38 
5.8.2.  Common Mode Range ..................................................................................................................................38 

ii 



CEA-600.32 Twisted Pair Physical Layer and Medium Specification 

iii  

5.9 DEVICE OPERATING POWER ...................................................................................................................................38 
5.9.1 Externally Powered Nodes .............................................................................................................................38 
5.9.2 TP Network Powered Devices ........................................................................................................................39 

5.9.2.1 Supply Voltage........................................................................................................................................................... 39 
5.9.2.2 Maximum current....................................................................................................................................................... 39 
5.9.2.3 Voltage Regulation .................................................................................................................................................... 39 

5.10 DEVICE FAILURE MODES......................................................................................................................................39 
5.10.1 Electrical Failure .........................................................................................................................................39 

5.10.2 Control Channel Jabber Inhibit ................................................................................................................................... 39 
5.10.3 Data Channel Jabber Inhibit........................................................................................................................................ 39 

6.  NODE-0 REQUIREMENTS ...............................................................................................................................39 

6.1 POWER SUPPLY.......................................................................................................................................................40 
6.1.1  Electrical Specifications ................................................................................................................................40 
6.1.2  Supply Balance ..............................................................................................................................................40 
6.1.3  Power Distribution and Protection ...............................................................................................................40 
6.1.4  Power Supply TP Branch Connectors ...........................................................................................................41 
6.1.5 Power Supply Markings .................................................................................................................................41 
6.1.6 Battery Backup ...............................................................................................................................................41 

6.2  CONTROL CHANNEL ROUTING...............................................................................................................................41 
6.3  DATA CHANNEL BRIDGING....................................................................................................................................41 
ANNEX A ...................................................................................................................................................................43 
REFERENCES............................................................................................................................................................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.  Its 
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: 

• Direct contact between network cable and components and power or lighting circuits. 

• High energy transits coupled into the network cabling system. 

• 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. An introduction 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, 
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