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Foreword 

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies 
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO 
technical committees. Each member body interested in a subject for which a technical committee has been 
established has the right to be represented on that committee. International organizations, governmental and 
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the International 
Electrotechnical Commission (IEC) on all matters of electrotechnical standardization. 

IEEE Standards documents are developed within the IEEE Societies and the Standards Coordinating 
Committees of the IEEE Standards Association (IEEE-SA) Standards Board. The IEEE develops its standards 
through a consensus development process, approved by the American National Standards Institute, which 
brings together volunteers representing varied viewpoints and interests to achieve the final product. Volunteers 
are not necessarily members of the Institute and serve without compensation. While the IEEE administers the 
process and establishes rules to promote fairness in the consensus development process, the IEEE does not 
independently evaluate, test, or verify the accuracy of any of the information contained in its standards. 

The main task of technical committees is to prepare International Standards. Draft International Standards 
adopted by the technical committees are circulated to the member bodies for voting. Publication as an 
International Standard requires approval by at least 75 % of the member bodies casting a vote. 

Attention is called to the possibility that implementation of this standard may require the use of subject matter 
covered by patent rights. By publication of this standard, no position is taken with respect to the existence or 
validity of any patent rights in connection therewith. ISO/IEEE is not responsible for identifying essential 
patents or patent claims for which a license may be required, for conducting inquiries into the legal validity or 
scope of patents or patent claims or determining whether any licensing terms or conditions provided in 
connection with submission of a Letter of Assurance or a Patent Statement and Licensing Declaration Form, if 
any, or in any licensing agreements are reasonable or non-discriminatory. Users of this standard are expressly 
advised that determination of the validity of any patent rights, and the risk of infringement of such rights, is 
entirely their own responsibility. Further information may be obtained from ISO or the IEEE Standards 
Association. 

Amendment 1 to ISO/IEEE 11073-30200:2004 was prepared by the 11073 Committee of the Engineering in 
Medicine and Biology Society of the IEEE (as IEEE 11073-30200a-2011). It was adopted by Technical 
Committee ISO/TC 215, Health informatics, in parallel with its approval by the ISO/IEC national bodies, under 
the “fast-track procedure” defined in the Partner Standards Development Organization cooperation agreement 
between ISO and IEEE. IEEE is responsible for the maintenance of this document with participation and input 
from ISO/IEC national bodies. 
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Abstract: ISO/IEEE Std 11073-30200:2004 is extended in this amendment to include 
IEEE 802.3 100BASE-T and analysis of the compatibility of cable connections between ISO/IEEE 
Std 11073-30200:2004 and IEEE Std 802.3TM-2008. 

Keywords: bedside, IEEE 11073, IEEE Std 802.3-2008, Infrared Data Association (IrDA), legacy 
device, medical device, medical device communications, MIB, patient, SNTP 

•

The Institute of Electrical and Electronics Engineers, Inc.  
3 Park Avenue, New York, NY 10016-5997, USA  
Copyright © 2011 by the Institute of Electrical and Electronics Engineers, Inc.  
All rights reserved. Published 16 September 2011. Printed in the United States of America. 
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IEEE Standards documents are developed within the IEEE Societies and the Standards Coordinating Committees of 
the IEEE Standards Association (IEEE-SA) Standards Board. The IEEE develops its standards through a consensus 
development process, approved by the American National Standards Institute, which brings together volunteers 
representing varied viewpoints and interests to achieve the final product. Volunteers are not necessarily members of the 
Institute and serve without compensation. While the IEEE administers the process and establishes rules to promote 
fairness in the consensus development process, the IEEE does not independently evaluate, test, or verify the accuracy 
of any of the information or the soundness of any judgments contained in its standards. 

Use of an IEEE Standard is wholly voluntary. The IEEE disclaims liability for any personal injury, property or other 
damage, of any nature whatsoever, whether special, indirect, consequential, or compensatory, directly or indirectly 
resulting from the publication, use of, or reliance upon this, or any other IEEE Standard document. 

The IEEE does not warrant or represent the accuracy or content of the material contained herein, and expressly 
disclaims any express or implied warranty, including any implied warranty of merchantability or fitness for a specific 
purpose, or that the use of the material contained herein is free from patent infringement. IEEE Standards documents 
are supplied “AS IS.” 

The existence of an IEEE Standard does not imply that there are no other ways to produce, test, measure, purchase, 
market, or provide other goods and services related to the scope of the IEEE Standard. Furthermore, the viewpoint 
expressed at the time a standard is approved and issued is subject to change brought about through developments in the 
state of the art and comments received from users of the standard. Every IEEE Standard is subjected to review at least 
every five years for revision or reaffirmation, or every ten years for stabilization. When a document is more than five 
years old and has not been reaffirmed, or more than ten years old and has not been stabilized, it is reasonable to 
conclude that its contents, although still of some value, do not wholly reflect the present state of the art. Users are 
cautioned to check to determine that they have the latest edition of any IEEE Standard. 

In publishing and making this document available, the IEEE is not suggesting or rendering professional or other 
services for, or on behalf of, any person or entity. Nor is the IEEE undertaking to perform any duty owed by any other 
person or entity to another. Any person utilizing this, and any other IEEE Standards document, should rely upon his or 
her independent judgment in the exercise of reasonable care in any given circumstances or, as appropriate, seek the 
advice of a competent professional in determining the appropriateness of a given IEEE standard. 

Interpretations: Occasionally questions may arise regarding the meaning of portions of 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 IEEE Standards represent a consensus of concerned interests, it is 
important to ensure that any interpretation has also received the concurrence of a balance of interests. For this reason, 
IEEE and the members of its societies and Standards Coordinating Committees are not able to provide an instant 
response to interpretation requests except in those cases where the matter has previously received formal consideration. 
A statement, written or oral, that is not processed in accordance with the IEEE-SA Standards Board Operations Manual 
shall not be considered the official position of IEEE or any of its committees and shall not be considered to be, nor be 
relied upon as, a formal interpretation of the IEEE. At lectures, symposia, seminars, or educational courses, an 
individual presenting information on IEEE standards shall make it clear that his or her views should be considered the 
personal views of that individual rather than the formal position, explanation, or interpretation of the IEEE. 

Comments for revision of IEEE Standards are welcome from any interested party, regardless of membership affiliation 
with IEEE. Suggestions for changes in documents should be in the form of a proposed change of text, together with 
appropriate supporting comments. Recommendations to change the status of a stabilized standard should include a 
rationale as to why a revision or withdrawal is required. Comments and recommendations on standards, and requests 
for interpretations should be addressed to: 

Secretary, IEEE-SA Standards Board 

445 Hoes Lane 

Piscataway, NJ 08854-4141 

USA 

Authorization to photocopy portions of any individual standard for internal or personal use is granted by The Institute 
of Electrical and Electronics Engineers, Inc., provided that the appropriate fee is paid to Copyright Clearance Center. 
To arrange for payment of licensing fee, please contact Copyright Clearance Center, Customer Service, 222 Rosewood 
Drive, Danvers, MA 01923 USA; +1 978 750 8400. Permission to photocopy portions of any individual standard for 
educational classroom use can also be obtained through the Copyright Clearance Center. 
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Introduction 

This introduction is not part of IEEE Std 11073-30200a-2011, Health informatics—Point-of-care medical device 
communication—Part 30200: Transport profile—Cable connected—Amendment 1. 

This amendment extends ISO/IEEE Std 11073-30200:2004 to include IEEE 802.3 100BASE-T, and it 
includes analysis of the compatibility of cable connections between ISO/IEEE Std 11073-30200:2004 and 
IEEE Std 802.3-2008 [B10].a  

Notice to users 

Laws and regulations 

Users of these documents should consult all applicable laws and regulations. Compliance with the 
provisions of this standard does not imply compliance to any applicable regulatory requirements. 
Implementers of the standard are responsible for observing or referring to the applicable regulatory 
requirements. IEEE does not, by the publication of its standards, intend to urge action that is not in 
compliance with applicable laws, and these documents may not be construed as doing so.  

Copyrights 

This document is copyrighted by the IEEE. It is made available for a wide variety of both public and 
private uses. These include both use, by reference, in laws and regulations, and use in private self-
regulation, standardization, and the promotion of engineering practices and methods. By making this 
document available for use and adoption by public authorities and private users, the IEEE does not waive 
any rights in copyright to this document. 

Updating of IEEE documents 

Users of IEEE standards should be aware that these documents may be superseded at any time by the 
issuance of new editions or may be amended from time to time through the issuance of amendments, 
corrigenda, or errata. An official IEEE document at any point in time consists of the current edition of the 
document together with any amendments, corrigenda, or errata then in effect. In order to determine whether 
a given document is the current edition and whether it has been amended through the issuance of 
amendments, corrigenda, or errata, visit the IEEE Standards Association web site at 
http://ieeexplore.ieee.org/xpl/standards.jsp, or contact the IEEE at the address listed previously. 

For more information about the IEEE Standards Association or the IEEE standards development process, 
visit the IEEE-SA web site at http://standards.ieee.org. 

a The numbers in brackets correspond to those of the bibliography in Annex P. 
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Errata 

Errata, if any, for this and all other standards can be accessed at the following URL: 
http://standards.ieee.org/reading/ieee/updates/errata/index.html. Users are encouraged to check this URL 
for errata periodically. 

Interpretations 

Current interpretations can be accessed at the following URL: http://standards.ieee.org/reading/ieee/interp/ 
index.html. 

Patents 

Attention is called to the possibility that implementation of this standard may require use of subject matter 
covered by patent rights. By publication of this standard, no position is taken with respect to the existence 
or validity of any patent rights in connection therewith. The IEEE is not responsible for identifying 
Essential Patent Claims for which a license may be required, for conducting inquiries into the legal validity 
or scope of Patents Claims or determining whether any licensing terms or conditions provided in 
connection with submission of a Letter of Assurance, if any, or in any licensing agreements are reasonable 
or non-discriminatory. Users of this standard are expressly advised that determination of the validity of any 
patent rights, and the risk of infringement of such rights, is entirely their own responsibility. Further 
information may be obtained from the IEEE Standards Association. 
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Health informatics—Point-of-care medical device communication

Part 30200: Transport profile— 
Cable connected 

Amendment 1 

IMPORTANT NOTICE: This standard is not intended to ensure safety, security, health, or 
environmental protection. Implementers of the standard are responsible for determining appropriate 
safety, security, environmental, and health practices or regulatory requirements. 

This IEEE document is made available for use subject to important notices and legal disclaimers. 
These notices and disclaimers appear in all publications containing this document and may 
be found under the heading “Important Notice” or “Important Notices and Disclaimers 
Concerning IEEE Documents.” They can also be obtained on request from IEEE or viewed at 
http://standards.ieee.org/IPR/disclaimers.html. 

NOTE—The editing instructions contained in this corrigendum define how to merge the material contained therein into 
the existing base standard and its amendments to form the comprehensive standard. 

The editing instructions are shown in bold italic. Four editing instructions are used: change, delete, insert, and replace. 
Change is used to make corrections in existing text or tables. The editing instruction specifies the location of the change 
and describes what is being changed by using strikethrough (to remove old material) and underscore (to add new 
material). Delete removes existing material. Insert adds new material without disturbing the existing material. Insertions 
may require renumbering. If so, renumbering instructions are given in the editing instruction. Replace is used to make 
changes in figures or equations by removing the existing figure or equation and replacing it with a new one. Editing 
instructions, change markings, and this NOTE will not be carried over into future editions because the changes will be 
incorporated into the base standard.1 

1 Notes in text, tables, and figures are given for information only and do not contain requirements needed to implement the standard. 

ISO/IEEE 11073-30200:2004/Amd 1:2015(E)
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IEEE Std 11073-30200a-2011 
Health informatics—Point-of-care medical device communication 
Part 30200: Transport profile—Cable connected—Amendment 1 

2 
Copyright © 2011 IEEE. All rights reserved. 

1. Overview

Change text as shown: 

This standard is divided into 11 clauses, as follows: 

⎯ Clause 1 provides an overview of this standard.  
⎯ Clause 2 lists references to other standards that are useful in applying this standard. 
⎯ Clause 3 provides definitions and abbreviations.  
⎯ Clause 4 provides goals for this standard.  
⎯ Clause 5 provides an overview of network topology and layering.  
⎯ Clause 6 provides a profile of the physical layer.  
⎯ Clause 7 provides a profile of the data link layer. 
⎯ Clause 8 provides a profile of the network layer.  
⎯ Clause 9 provides a profile of the transport layer.  
⎯ Clause 10 describes the optional time synchronization service.  
⎯ Clause 11 provides labeling and conformance requirements.  

This standard also contains 1516 annexes, as follows: 

⎯ Annex A describes the physical layer.  
⎯ Annex B provides information on the maximum cable length.  
⎯ Annex C provides examples of physical link media.  
⎯ Annex D provides example schematics for modular adapters.  
⎯ Annex E provides a detailed rationale for pin assignments.  
⎯ Annex F describes the use of IEEE 802.3 10BASE-T/100BASE-TX with this standard.  
⎯ Annex G provides a discussion of power delivery considerations.  
⎯ Annex H provides examples of simple bedside communications controller (BCC) and device 

communications controller (DCC) designs.  
⎯ Annex I provides an example of an isolated BCC design.  
⎯ Annex J provides an optical isolator design example.  
⎯ Annex K provides marking guidelines.  
⎯ Annex L provides protocol examples, particularly of connection establishment.  
⎯ Annex M defines the Infrared Data Association (IrDA) profile specifications adapted from the 

IrDA implementation guidelines.  
⎯ Annex N provides guidelines for using the SNTP time synchronization protocol. 
⎯ Annex O provides an analysis of compatibility between ISO/IEEE Std 11073-30200:2004 and 

10BASE-T/100BASE-TX of IEEE Std 802.3-2008 [B10].  
⎯ Annex OP provides bibliographical references. 

ISO/IEEE 11073-30200:2004/Amd 1:2015(E)
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3. Definitions, acronyms, and abbreviations

3.1 Definitions 

Change the first paragraph and insert new footnote as shown. Delete [B2] from Annex O and renumber 
subsequent references in Annex O: 

For the purposes of this document, the following terms and definitions apply. The Authoritative Dictionary 
of IEEE Standards Terms, Seventh Edition, [B2]The IEEE Standards Dictionary: Glossary of Terms & 
Definitions should be consulted for terms not defined in this clause.2  

Note that numerous definitions and abbreviations from IEEE Std 802.3–2008 [B10] are used in this 
document. Those definitions and abbreviations will not be repeated here. For specific information, please 
refer to Section One, subclause 1.4 and subclause 1.5, of IEEE Std 802.3-2008. 

Change existing definitions and insert new definitions as shown: 

3.1.1 10BASE-T: IEEE Std 802.3-2008 1998 Edition,physical layer specification for Ethernet over two 
pairs of unshielded twisted-pair (UTP) media at 10 Mb/s. 

100BASE-TX: IEEE Std 802.3-2008 specifies operation over two copper media: two pairs of shielded 
twisted-pair cable (STP) and two pairs of unshielded twisted-pair cable (Category 5 UTP). For the purposes 
of this standard, only UTP is permitted. 

3.1.2 baud: A unit of signaling speed, expressed as the number of times per second the signal can change 
the electrical state of the transmission line or other medium.  

NOTE—Depending on the encoding strategies, a signal event may represent a single bit, more, or less, than one bit. 

3.1.3 bedside communications controller (BCC): A communications controller, typically located at a 
patient bedside, that serves to interface between one or more medical devices. The BCC may be embedded 
into local display, monitoring, or control equipment. Alternatively, it may be part of a communications 
router to a remote hospital host computer system. 

3.1.4 beginning of frame (BOF): An octet specified by infrared link access protocol (IrLAP). 

3.1.5 category 5 (CAT-5) balanced cable: The designation applied to 100 ∧ unshielded twisted-pair 
(UTP) cables and associated connecting hardware whose transmission characteristics are specified up to 
100 MHz.(ANSI/TIA/EIA-568-A-1995) 

3.1.6 cyclic redundancy check (CRC): The result of a calculation carried out on the octets within an 
IrLAP frame; also called a frame check sequence. The CRC is appended to the transmitted frame. At the 
receiver, the calculation creating the CRC may be repeated, and the result compared to that encoded in the 
signal. Syn: frame check sequence. 

3.1.7 device communications controller (DCC): A communications interface associated with a medical 
device. A DCC may support one or more physically distinct devices acting as a single network 
communications unit. Its purpose is to provide a point-to-point serial communication link to a BCC. 

2 The IEEE Standards Dictionary: Glossary of Terms & Definitions is available at http://standards.ieee.org. 
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3.1.8 electromagnetic compatibility (EMC): The ability of a device, equipment, or system to function 
satisfactorily in its electromagnetic environment without introducing intolerable electromagnetic 
disturbances to anything in that environment. 

3.1.9 electromagnetic interference (EMI): Signals emanating from external sources (e.g., power supplies, 
transmitters) or internal sources (e.g., adjacent electronic components, energy sources) that disrupt or 
prevent operation of electronic systems. 

3.1.10 electrostatic discharge (ESD): The sudden transfer of charge between bodies of differing 
electrostatic potentials that may produce voltages or currents that could destroy or damage electrical 
components. 

3.1.11 frame check sequence: See: cyclic redundancy check. 

3.1.12 high-level data link control (HDLC): A standard protocol defined by ISO for bit-oriented, frame 
delimited data communications. 

3.1.13 information access service (IAS): A component of infrared link management protocol (IrLMP).  

3.1.14 local area network (LAN): A communication network to interconnect a variety of intelligent 
devices (e.g., personal computers, workstations, printers, file storage devices) that can transmit data over a 
limited area, typically within a facility. 

3.1.15 medical information bus (MIB): The informal name for the ISO/IEEE 11073 family of standards. 

3.1.16 octet: A group of eight adjacent bits. 

3.1.17 primary station: As defined by the infrared link access protocol (IrLAP), the station on the data 
link that assumes responsibility for the organization of data flow and for unrecoverable data link error 
conditions. It issues commands to the secondary stations and gives them permission to transmit. 

3.1.18 protocol data unit (PDU): Information delivered as a unit between peer entities that contains 
control information and, optionally, data. 

3.1.19 quality of service (QoS): The four negotiated parameters for a link: signaling speed, maximum 
turnaround time, data size, and disconnect threshold. 

3.1.20 radio frequency (RF): (A) (Loosely) The frequency in the portion of the electromagnetic spectrum 
that is between the audio-frequency portion and the infrared portion. (B) A frequency useful for radio 
transmission. 

3.1.21 radio frequency interference (RFI): See: radio interference. 

3.1.22 radio interference: Degradation of the reception of a wanted signal caused by radio frequency (RF) 
disturbance. 

3.1.23 RJ-45: (A) AT&T Registered Jack designation for the eight-pin modular connectors that meet the 
requirements of IEC 60603-7:1996 and ISO/IEC 8877:1992. (B) An eight-pin modular telephone plug. 

3.1.24 RS-232: The serial interface defined in ANSI/TIA/EIA-232-F-1997. 

3.1.25 secondary station: As defined by the infrared link access protocol (IrLAP), any station on the data 
link that does not assume the role of the primary station. It will initiate transmission only as a result of 
receiving explicit permission to do so from the primary station. 

3.1.26 service access point (SAP): An address that identifies a user of the services of a protocol entity. 
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3.1.27 service data unit (SDU): Information that is delivered as a unit between peer service access points 
(SAPs). See: service access point. 

3.1.28 set normal response mode (SNRM): A high-level data link control (HDLC) message sent by a 
bedside communications controller (BCC) to a device communications controller (DCC) when a successful 
connection to the network has occurred. 

3.2 Acronyms and abbreviations 

Insert the following new abbreviation in alphabetical order as shown: 

NTP  network time protocol 
PoC point of care 
PLL  phase-locked loop 

4. Goals for this standard 

Insert the following new subclause as shown:  

4.1 Compliance with other standards 

Devices that comply with this standard may also be required to comply with other domain- and device-
specific standards that supersede the requirements of this standard and IEEE Std 802.3-2008 [B10] to 
which this standard refers with respect to issues including safety, reliability, and risk management. A user 
of this standard is expected to be familiar with all other such standards that apply and to comply with any 
higher specifications thus imposed. Typically, medical devices will comply with the  
IEC 60601-1:2005 [B6] base standards and its parts, such as IEC 60601-1-1:2000 [B7], with respect to 
electrical and mechanical safety and any device specific standard as might be defined in  
IEC 60601-1-2:2007 [B8]. Software aspects may apply through standards such as EN 62304:2005 [B5]. 

Devices that comply with this standard shall implement higher layers of network software as appropriate to 
the application. The requirements on performance of such applications and conformance are defined 
elsewhere and are outside the scope of this standard. Additionally, the network environment within which 
devices operate should be specified. Use of any medical equipment within a network environment shall be 
subject to risk assessment and risk management appropriate to the application and use and should adhere to 
standards such as ISO 14971:2007 [B11] and IEC 80001-1:2010 [B9]. The requirements of such risk 
assessment and risk management and conformance are outside the scope of this standard. 

6. Physical layer 

Insert the following text to the dashed list as shown: 

 
—Annex F describes the use of 10BASE-T/100BASE-TX with this standard. 
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Annex A 

(normative) 

Physical layer 

A.1 Overview 

Change the following text as shown: 

A.1.4 10BASE-T/100BASE-TX 

This standard provides a measure of compatibility with high-speed communication using 10BASE-T and 
100BASE-TX as defined in Section One and Section Two, respectively, of  
IEEE Std 802.3-2008 [B10]Clause 14 of IEEE Std 802.3, 1998 Edition. 

A.4 Connector pin assignments and functions 

A.4.3 Signal names and functions 

Replace Table A.4 with the following table: 

Table A.4—Signal names and functions 

BCC connector  DCC connector  Function  

bBPWR  dBPWR  Power from BCC  

N/A  dDPWR  Power from DCC and sense BCC connection (+)  

bGND  dGND  Signal ground  

bRxD  dRxD  RS-232 data receive  

bTxD  dTxD  RS-232 data transmit  

bCS+  N/A  Sense DCC connection (+)  

bCS–  dCS–  Connection sense (–)  

bRD+  dRD+  10BASE-T/100BASE-TX receive data (+)  

bRD–  dRD–  10BASE-T/100BASE-TX receive data (–)  

bTD+  dTD+  10BASE-T/100BASE-TX transmit data (+)  

bTD–  dTD–  10BASE-T/100BASE-TX transmit data (–)  

 
Change the third and fourth paragraphs as shown: 

This standard is compatible with a 10BASE-T/100BASE-TX interface, supported by the RD± and TD± 
signals (pins 1-2 and 3-6). A BCC port may be designed to support the ability to detect an  
ISO/IEEE 11073-30200 (RS-232) connection or a 10BASE-T/100BASE-TX connection and to 
communicate with either device. However, all 10BASE-T/100BASE-TX functions for BCCs and DCCs are 

ISO/IEEE 11073-30200:2004/Amd 1:2015(E)

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

EE 11
07

3-3
02

00
:20

04
/Amd 1

:20
15

https://standardsiso.com/api/?name=3b067db5a75c101e8273b19de917ba0d


IEEE Std 11073-30200a-2011 
Health informatics—Point-of-care medical device communication 
Part 30200: Transport profile—Cable connected—Amendment 1 

 

7 
Copyright © 2011 IEEE. All rights reserved. 

out of the scope of this standard. Refer to Annex F for more information on the 10BASE-T/100BASE-TX 
interface.  

A BCC can sense the connection of a DCC by testing the resistance across its bCS+ and bCS– pins. The 
alternative names bTD+ and bTD– indicate the 10BASE-T/100BASE-TX transmit data function.  

A DCC may provide power on its dDPWR line to a line-extender or communications adapter. A DCC can 
sense its connection to a BCC by testing the resistance between its dDPWR and dCS– pins. The alternative 
names dTD+ and dTD– indicate the 10BASE-T transmit data function.  

A.4.4 BCC pin assignments and functions 

Change the third paragraph as shown: 

The bRD± pins of the BCC shall be shorted together or terminated with R < 110 • (R = 100 • preferred) to 
allow a DCC to detect its connection to the BCC. A BCC port with 10BASE-T/100BASE-TX capability 
automatically satisfies this requirement due to the low dc resistance (< 0.5 •) of the bRD± input transformer 
windings. 

A.4.5 DCC pin assignments and functions 

Change the third and fourth paragraphs as shown: 

The dRD± pins of the DCC shall be shorted together or terminated with R < 110 Ω (R = 100 Ω preferred) to 
allow a BCC to detect its connection to the DCC. The short or termination shall not be electrically 
connected to any other internal DCC circuitry (i.e., there is no dc path to ground). A DCC with 10BASE-
T/100BASE-TX capability automatically satisfies this requirement due to the low dc resistance (< 0.5 Ω) of 
the dRD± input transformer windings.  

A DCC may provide circuitry to sense its connection to a BCC by testing the dc resistance between its 
dDPWR and dCS– pins. For a DCC that provides power on its dDPWR pin, the connection sense circuit 
should tolerate or detect the reduced voltage on the dDPWR line due to a line extender or adapter that uses 
more current than dDPWR can provide. Alternatively, a DCC that provides the zero-power option (and 
does not have 10BASE-T/100BASE-TX capability) may tie dDPWR to dGND and apply a test current to 
its dCS– pin. 
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Annex E  

(informative)  

Detailed rationale for pin assignments 

Change Annex E as shown: 

This annex provides a detailed rationale for the pin assignments provided in Annex A. 

Pins 1, 2, 3, and 6 conform to 10BASE-T/100BASE-TX pin assignments. These pin assignments allow for 
direct connection of 10BASE-T/100BASE-TX devices and other equipment in an architecturally consistent 
manner. A BCC could be designed to support either an ISO/IEEE 11073-30200:2004 (RS-232) connection 
or a 10BASE-T/100BASE-TX connection.  

Using a cross-pinned host/hub connector allows straight-through cables to be used. Straight-through cables 
are much easier to use in a clinical environment. The use of straight-through cables conforms to industry 
practice for off-the-shelf 10BASE-T/100BASE-TX hubs, which, incidentally, could be used with the 
proposed MIB connector pinout if only 10BASE-T/100BASE-TX functionality is required. 

Pins 4 and 5 conform to ANSI/TIA/EIA-561-1990 pin assignments for Signal_Common and 
Received_Data. Assigning these signals to a twisted pair improves signal integrity favoring the data 
transfer direction that will be most frequently used (i.e., from DCC to BCC). 

Assigning bTxD and bBPWR to pins 7 and 8, respectively, provides signal integrity benefits similar to 
pairing pins 4 and 5 (i.e., bBPWR serves as an ac return for bTxD). 

Pairing bGND and bRxD to pins 4 and 5 and bTxD and bBPWR to pins 7 and 8 provides excellent device 
(DCC) survivability if a cross-connected cable is inadvertently used to connect the BCC and DCC. Also, 
locating dGND and dDPWR on pins 4 and 8, respectively, allows the DCC internal dGND and dDPWR 
circuit board traces to fully encircle the components (in the case of small single-layer board inside a 
modular adapter). 

For a BCC capable of 10BASE-T/100BASE-TX and unpowered DCC detection, the bTD± 10BASE-
T/100BASE-TX pair is used because any differential capacitance introduced by the detection circuit is 
tolerated better at the 10BASE-T/100BASE-TX transmitter than at the receiver. Any differential 
capacitance at the input windings of the receiver transformer would significantly reduce the overall 
common-mode rejection of the 10BASE-T receiver whereas it would have relatively little impact on the 
10BASE-T/100BASE-TX transmitter. 
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Annex F 

(informative) 

Change Annex F as shown: 

10BASE-T/100BASE-TX of IEEE Std 802.3-2008  

Figure F.1 shows an example use of a 10BASE-T/100BASE-TX interface, using the two line pairs 1-2 and 
3-6. The 10BASE-T and 100BASE-TX interfaces is are specified in Clause 14 of IEEE Std 802.3, 1998 
Edition Section One and Section Two, respectively, of IEEE Std 802.3-2008 [B10]. 

High-speed data communications is possible using a 10BASE-T/100BASE-TX interface. This standard 
does not prevent an ISO/IEEE 11073-30200 BCC port from also being used as a 10BASE-T/100BASE-TX 
interface. However, the 10BASE-T/100BASE-TX standard is out of scope for this standard. 

NOTES 

NOTE 1—Detection of an unpowered DCC or BCC is still possible when 10BASE-T/100BASE-TX is used, but more 
complex circuitry is required. 

NOTE 2—This standard is not compatible with IEEE 802.3 standards that use all four twisted pairs, such as  
100BASE-4. 
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Insert Annex O as shown: 

Annex O  

(informative) 

Analysis of compatibility between ISO/IEEE Std 11073-30200:2004 and  

10BASE-T/100BASE-TX of IEEE Std 802.3-2008  

O.1 General 

The power over Ethernet functionality of IEEE Std 802.3-2008 [B10] is deemed not compatible with  
ISO/IEEE Std 11073-30200:2004 and shall not be used in the Point of Care Medical Device 
Communications environment. The Power over Ethernet functionality of IEEE Std 802.3-2008 is not 
supported in this standard. 

This annex provides an analysis of the outcome should an ISO/IEEE 11073-30200 interface be connected 
to a Power over Ethernet interface. 

NOTE—Although the Power over Ethernet functionality of alternative A of IEEE Std 802.3-2008 [B10] can be pin 
compatible with ISO/IEEE Std 11073-30200:2004, it is not included due to the following issues: 

⎯ Patient electrical safety considerations (IEC 60601 series and others) with respect to the 44 V dc to 57 V dc 
Power over Ethernet supply voltage. 

⎯ Concern over managing two different, noninteroperable power schemes in the Point of Care environment (i.e., 
the existing ISO/IEEE 11073-30200 powering [also known as MIB powering] plus the addition of Power over 
Ethernet powering). 

⎯ The Power over Ethernet functionality of alternative B of IEEE Std 802.3-2008 [B10] is not compatible with 
ISO/IEEE Std 11073-30200:2004. 

⎯ The potential for connecting incompatible devices. 

O.2 Overview 

The analysis in this annex deals with the result of attempted interconnection between devices taken from 
the following two standards: 

⎯ ISO/IEEE Std 11073-30200:2004 

⎯ IEEE Std 802.3-2008 [B10] 

Each of the preceding standards uses the RJ-45 connector. Each of these interfaces has a signaling 
component and a powering component. 

O.2.1 Basic pin outs 

Both IEEE Std 802.3-2008 [B10] and ISO/IEEE Std 11073-30200:2004 use the RJ-45 connector as 
depicted in Figure O.1 for connection between devices. For comparative reference, the pin outs of both 
standards are given in Table O.1. The description of correct use appears in the subsequent clauses. 
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Figure O.1—RJ-45 Connector diagrams 

Table O.1—Basic pin outs 

IEEE Std 802.3-2008 (aka Ethernet) 
ISO/IEEE Std 11073-30200:2004 

Signaling  w/ Power over Ethernet 
10 

BaseT 
and 
100 

Base-
TX 

1000 
BaseT 

Conductor Power 
Sourcing 

Eqpt: 
Alt A 
(MDI) 

Power 
Sourcing

Eqpt: 
Alt A 

(MDI-x)

Power 
Sourcing

Eqpt: 
Alt B 

Bedside 
Comm.

Controller
(BCC) 

Pin and 
signal 

direction

Device
Comm.

Controller
(DCC) 

Function 

TD+ Pair 
A+ 

1 V+ V–  bRD+ 1 <- dDPWR/
dTD+ 

DPWR/10Base-T 

TD– Pair 
A– 

2 V+ V–  bRD– 2 <- dCS–/ 
dTD– 

BCC sense/10Base-T 

RD++ Pair 
B+ 

3 V– V+  bCS+/
bTD+ 

3 -> dRD+ DCC sense/10Base-T 

<nc> Pair 
C+ 

4   V+ bGND 4 <> dGND Signal Ground 

<nc> Pair 
C– 

5   V+ bRxD 5 <- dTxD RS-232 

RD– Pair 
B– 

6 V– V+  bCS–/ 
bTD– 

6 -> dRD– DCC sense/10Base-T 

<nc> Pair 
D+ 

7   V– bTxD 7 -> dRxD RS-232 

<nc> Pair 
D– 

8   V– bBPWR 8 -> dBPWR BPWR 

O.2.2 ISO/IEEE 11073-30200 PoC cable connected interface 

ISO/IEEE Std 11073-30200:2004 contains both a signaling component and a powering component. The 
signaling component is based on ANSI/TIA/EIA-232-F-1997 (commonly referred to as RS-232). In the 
ISO/IEEE Std 11073-30200:2004 context, the RS-232 based signaling provides a full-duplex, short-haul, 
asynchronous serial binary data interchange at data rates of at least 9600 bps and optionally higher. It uses 
only RS-232 transmit (TxD) and receive (RxD) lines without RS-232 handshake lines. 

ISO/IEEE Std 11073-30200:2004 provides two separate power sourcing options as follows:  

ISO/IEEE 11073-30200:2004/FDAM 1:2014(E)
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⎯ BCC supplying power toward a DCC. (This was envisioned as a method for a BCC to power the 
clinical functionality in a DCC.) The BCC, if it supplies power, can supply up to 100 mA @ 
+5VDC on RJ-45, pin 8. 

⎯ DCC supplying power toward a BCC. (This was envisioned as a way for a DCC, powered by some 
other mechanism, to supply power to a line/interface extender/converter). The DCC, if it supplies 
power, can supply up to 100 mA @ +5VDC on RJ-45, pin 1. 

These are shown in Figure O.2. 

 

Figure O.2—Intended use: ISO/IEEE 11073-30200:2004 

O.2.3 IEEE 802.3 10BASE-T/100BASE-TX interface 

IEEE Std 802.3-2008 [B10] contains both a signaling component and a powering component. The full 
standard has numerous options for the signaling component, including 10 Mbps over coaxial cable to  
10 Gbps over fiber cable. For the purposes of ISO/IEEE Std 11073-30200:2004, consideration is restricted 
to the 10BASE-T and 100BASE-TX specification of IEEE Std 802.3-2008. These use the “first” two pairs, 
pair 1/2 and pair 3/6, of the Category 5 (or better) unshielded, twisted pair cabling. Specifically, the 
compatible Ethernet signaling options are 10BASE-T and 100BASE-TX. There are pin compatible with 
ISO/IEEE Std 11073-30200:2004. 

The IEEE 802.3 PoE features are described in Section Two, Clause 33, of IEEE Std 802.3-2008 [B10], 
with supporting informative Annexes 33A through 33E. 

Power over Ethernet has two alternatives, i.e., A and B, as follows: 

⎯ Alternative A requires the use of center tapped Ethernet signaling transformers to provide DC 
power over the “first” two Category 5 pairs: pair 1/2 and pair 3/6. 

⎯ Alternative B separately uses the “second” two Category 5 pairs, pair 4/5 and pair 7/8, to provide 
DC power. Alternative B is used to provide midspan powering. 

The three alternatives of 10BASE-T and 100BASE-TX of IEEE Std 802.3-2008 [B10] are shown in  
Figure O.3 through Figure O.5. 
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O.2.3.1 Intended use: Ethernet 

 

Figure O.3—Intended use: Ethernet 
 

O.2.3.2 Intended use: Power over Ethernet, alternative A 

 

Figure O.4—Intended use: Power over Ethernet, alternative A 
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O.2.3.3 Intended use: Power over Ethernet, alternative B 

  

Figure O.5—Intended use: Power over Ethernet, alternative B 

O.2.4 Sample Ethernet terminations 

In performing the ISO/IEEE 11073-30200 and Ethernet miscabling analysis, several different Ethernet 
termination networks were found to be in use. Table O. gives the specific termination network, analyzes the 
equivalent impedances, and provides the details of each analysis. 
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Table O.2—Sample Ethernet terminations 

Termination Implementation Equivalent 
circuit of worst-
case condition 

Source(s) Analysis of worst-case 
condition 

T1 

 

Open Common 
“nonterminated” 
option 

No DC path 
No smoke possibility 

T2 

 

Found “in the 
wild” in Cisco 
(quake-2fe) 

I = V/R = 5 V/150 Ω = 33.3 mA 
P

res
 = I2 × R = (33.3 mA)2 × 75 Ω 

= 83 mW 
Conclusion: resistors with a body 
size of: 
0402 & smaller: damage 
potential (1) 
0603 & larger: benign 

T3 No DC path LXT971A data 
sheet 
(http://www.datas
heetarchive.com/
pdf/2067847.pdf, 
pp. 49–50) 

No DC path 
No smoke possibility 

T4 No DC path Found “in the 
wild” in Cisco 
(quake-2fe) 

No DC path 
No smoke possibility 

T5 

 

Level1/Intel 
LDB901 demo 
board schematic  
(http://www.intel.
com/design/netw
ork/products/LA
N/manuals/24910
201.pdf, p. 15) 

I = V/R = 5 V/100Ω = 50 mA 
P

res
 = I2 × R = (50 mA)2 × 50 Ω = 

125 mW 
Conclusion: resistors with a body 
size of: 
0805 & smaller: damage 
potential (1) 
1206 & larger: benign 

T6 

 

 

LXT972A data 
sheet 
(http://www.ortod
oxism.ro/datashee
ts/Intel/mXuyqz.p
df, pp. 41–42) 

I = V/R = 5 V/200 Ω = 25 mA 
P

res
 = I2 × R = (25 mA)2 × 50 Ω = 

32 mW 
Conclusion: resistors with a body 
size of: 
0201 & larger: benign (1)  

T7 

 

IEEE 802.3 
Power over 
Ethernet 
detection mode 
(Clause 33 of 
IEEE Std 802.3-
2008 [B10]) 

I = V/R = 5 V/19 kΩ = 263 μA 
P

res
 = I2 × R = (263 μA)2 × 19 kΩ 

= 1.32 mW 
Conclusion: resistors with a body 
size of: 
0201 & larger: benign (1)  

T8 

 
 

LXT915 data 
sheet 
(http://www.ortod
oxism.ro/datashee
ts/lvl1/LXT915.p
df, p. 14) 
Note: fails IEEE 
802.3 isolation 
requirement. 

I = 500 mA 
Analysis: even assuming internal 
tracks and the thin copper plating 
(1/2 oz) and thin traces (20 mil) 
and a standard 20

 
°C temperature 

rise the trace can still carry 500 
mA. (2)  
Conclusion: <20 mil: damage 
potential; 
≥ 20 mil: benign.  
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NOTE 1— Surface mount resistor maximum power dissipation 
 0201—50 mW 0402—63 mW  0603—100 mW 0805—125 mW 1206—250 mW 

NOTE 2— PCB trace current capacity: 
 http://interfacebus.blogspot.com/2006/03/pwb-internal-trace-i-capacity.html 
 http://www.interfacebus.com/PWB_External_Trace_Capacity.html 
 http://www.circuitboards.com/capacity.php3 

O.3 Analysis of compatibility of ISO/IEEE Std 11073-30200:2004 and  
10BASE-T/100BASE-TX of IEEE Std 802.3-2008  

O.3.1 Analysis conclusion 

Power over Ethernet, alternative A, is functionality compatible with the pin out, signaling, and powering 
definitions of ISO/IEEE Std 11073-30200:2004.  

Power over Ethernet, alternative B, is incompatible with the pin out, signaling, and powering definitions of 
ISO/IEEE Std 11073-30200:2004. 

A summary of the analysis is given in Table O.3 in O.3.2, and a full analysis of all the scenarios is given in 
O.3.3. 

O.3.2 Analysis summary 

Table O.3—Analysis summary 

Scenario 
group 

Scenario Upstream Downstream Conclusion 

DCC “straight” cabled to an Ethernet wall receptacle 
 A 1 Standard Ethernet DCC Nonoperational, benign 

2 Power over Ethernet, alt A DCC Nonoperational, benign 
3 Power over Ethernet, alt B DCC Nonoperational, damage potential: 3 

conditions
BCC “straight” cabled to an Ethernet wall receptacle 

 B 4 Standard Ethernet BCC Nonoperational, damage potential: 3 
conditions

5 Power over Ethernet, alt 
A 

BCC Nonoperational, damage potential: 3 
conditions

6 Power over Ethernet, alt B BCC Nonoperational, damage potential: 4 
conditions

BCC “straight” cabled to an Ethernet device 
 C 7 BCC Standard Ethernet Nonoperational, damage potential: 3 

conditions
8 BCC Power over Ethernet, alt 

A 
Nonoperational, damage potential: 3 
conditions

9 BCC Power over Ethernet, alt B Nonoperational, damage potential: 4 
conditions

DCC “straight” cabled to an Ethernet device 
 D 10 DCC Standard Ethernet Nonoperational, benign 

11 DCC Power over Ethernet, alt A Nonoperational, benign 
12 DCC Power over Ethernet, alt B Nonoperational, damage potential: 3 

conditions
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Scenario 
group 

Scenario Upstream Downstream Conclusion 

DCC “cross-over” cabled to an Ethernet wall receptacle 
 E 13 Standard Ethernet DCC Nonoperational, benign 

14 Power over Ethernet, alt A DCC Nonoperational, benign 
15 Power over Ethernet, alt B DCC Nonoperational, damage potential: 4 

conditions 
BCC “cross-over” cabled to an Ethernet wall receptacle 

 F 16 Standard Ethernet BCC Nonoperational, damage potential: 4 
conditions 

17 Power over Ethernet, alt A BCC Nonoperational, damage potential: 4 
conditions 

18 Power over Ethernet, alt B BCC Nonoperational, damage potential: 5 
conditions 

BCC “cross-over” cabled to an Ethernet device 
 G 19 BCC Standard Ethernet Nonoperational, damage potential: 4 

conditions 
20 BCC Power over Ethernet, alt A Nonoperational, damage potential: 4 

conditions 
21 BCC Power over Ethernet, alt B Nonoperational, damage potential: 5 

conditions 
DCC “cross-over” cabled to an Ethernet device 

 H 22 DCC Standard Ethernet Nonoperational, benign 
23 DCC Power over Ethernet, alt A Nonoperational, benign 
24 DCC Power over Ethernet, alt B Nonoperational, damage potential: 4 

conditions 

O.3.3 Analysis details 

O.3.3.1 Scenario 1 

Scenario Group A: DCC “straight” cabled to an Ethernet wall receptacle. 

Scenario 1: Upstream—Standard Ethernet/downstream—30200: DCC 
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Figure O.6—Scenario 1: Upstream—Standard Ethernet/downstream—30200: DCC 

O.3.3.2 Scenario 2 

Scenario Group A: DCC “straight” cabled to an Ethernet wall receptacle. 

Scenario 2: Upstream—PoE: alternative A/downstream—30200: DCC 

 

Figure O.7—Scenario 2: Upstream—PoE: alternative A/downstream—30200: DCC 
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O.3.3.3 Scenario 3 

Scenario Group A: DCC “straight” cabled to an Ethernet wall receptacle. 

Scenario 3: Upstream—PoE: alternative B/downstream—30200: DCC 

 

 

Figure O.8—Scenario 3: Upstream—PoE: alternative B/downstream—30200: DCC 

O.3.3.4 Scenario 4 

Scenario Group B: BCC “straight” cabled to an Ethernet wall receptacle. 

Scenario 4: Upstream—Standard Ethernet/downstream—30200: BCC 
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Figure O.9—Scenario 4: Upstream—Standard Ethernet/downstream—30200: BCC 

O.3.3.5 Scenario 5 

Scenario Group B: BCC “straight” cabled to an Ethernet wall receptacle. 

Scenario 5: Upstream—PoE: alternative A/downstream—30200: BCC 
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Figure O.10—Scenario 5: Upstream—PoE: alternative A/downstream—30200: BCC 

O.3.3.6 Scenario 6 

Scenario Group B: BCC “straight” cabled to an Ethernet wall receptacle. 

Scenario 6: Upstream—PoE: alternative B/downstream—30200: BCC 
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Figure O.11—Scenario 6: Upstream—PoE: alternative B/downstream—30200: BCC 

O.3.3.7 Scenario 7 

Scenario Group C: BCC “straight” cabled to an Ethernet device. 

Scenario 7: Upstream–30200: BCC/downstream—Standard Ethernet 

 

Figure O.12—Scenario 7: Upstream—30200: BCC/downstream—Standard Ethernet  
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O.3.3.8 Scenario 8 

Scenario Group C: BCC “straight” cabled to an Ethernet device. 

Scenario 8: Upstream—30200: BCC/downstream—PoE: alternative A 

 

 

Figure O.13—Scenario 8: Upstream—30200: BCC/downstream—PoE: alternative A 

O.3.3.9 Scenario 9 

Scenario Group C: BCC “straight” cabled to an Ethernet device. 

Scenario 9: Upstream—30200: BCC /downstream—PoE: alternative B 
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Figure O.14—Scenario 9: Upstream—30200: BCC/downstream—PoE: alternative B 

O.3.3.10 Scenario 10 

Scenario Group D: DCC “straight” cabled to an Ethernet device. 

Scenario 10: Upstream—30200: DCC/downstream—Standard Ethernet 

 

Figure O.15—Scenario 10: Upstream—30200: DCC/downstream—Standard Ethernet 
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O.3.3.11 Scenario 11 

Scenario Group D: DCC “straight” cabled to an Ethernet device 

Scenario 11: Upstream—30200: DCC /downstream—PoE: alternative A 

 

 

Figure O.16—Scenario 11: Upstream—30200: DCC/downstream—PoE: alternative A 

O.3.3.12 Scenario 12 

Scenario Group D: DCC “straight” cabled to an Ethernet device. 

Scenario 12: Upstream—30200: DCC/downstream—PoE: alternative B 
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Figure O.17—Scenario 12: Upstream—30200: DCC/downstream—PoE: alternative B 

O.3.3.13 Scenario 13 

Scenario Group E: DCC “cross-over” cabled to an Ethernet wall receptacle. 

Scenario 13: Upstream—standard Ethernet/downstream—30200: DCC 

  

Figure O.18—Scenario 13: Upstream—Standard Ethernet/downstream—30200: DCC 
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O.3.3.14 Scenario 14 

Scenario Group E: DCC “cross-over” cabled to an Ethernet wall receptacle. 

Scenario 14: Upstream—PoE: alternative A /downstream—30200: DCC 

 

 

Figure O.19—Scenario 14: Upstream—PoE: alternative A/downstream—30200: DCC 

O.3.3.15 Scenario 15 

Scenario Group E: DCC “cross-over” cabled to an Ethernet wall receptacle. 

Scenario 15: Upstream—PoE: alternative B/downstream—30200: DCC 
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