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____________ 

 
CONNECTORS FOR ELECTRONIC EQUIPMENT –  

TESTS AND MEASUREMENTS –  
 

Part 99-001: Test schedule for engaging and separating  
connectors under electrical load – 

Test 99a: Connectors used in twisted pair  
communication cabling with remote power 

 
FOREWORD 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote 
international co-operation on all questions concerning standardization in the electrical and electronic fields. To 
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications, 
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC 
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested 
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely 
with the International Organization for Standardization (ISO) in accordance with conditions determined by 
agreement between the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees.  

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence 
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in 
the latter. 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 
services carried out by independent certification bodies. 

6) All users should ensure that they have the latest edition of this publication. 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications.  

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of 
patent rights. IEC shall not be held responsible for identifying any or all such patent rights. 

International Standard IEC 60512-99-001 has been prepared by subcommittee 48B: 
Connectors, of IEC technical committee 48: Electromechanical components and mechanical 
structures for electronic equipment.  

The text of this standard is based on the following documents: 

FDIS Report on voting 

48B/2291/FDIS 48B/2306/RVD 

 
Full information on the voting for the approval of this standard can be found in the report on 
voting indicated in the above table. 

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2. 
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A list of all parts of IEC 60512 series, under the general title Connectors for electronic 
equipment – Tests and measurements, can be found on the IEC website. 

The committee has decided that the contents of this publication will remain unchanged until 
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data 
related to the specific publication. At this date, the publication will be  

• reconfirmed, 
• withdrawn, 
• replaced by a revised edition, or 
• amended. 
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CONNECTORS FOR ELECTRONIC EQUIPMENT –  
TESTS AND MEASUREMENTS –  

 
Part 99-001: Test schedule for engaging and separating  

connectors under electrical load – 
Test 99a: Connectors used in twisted pair  
communication cabling with remote power 

 
 
 

1 Scope and object  

This part of IEC 60512 is used for the assessment of connectors within the scope of SC 48B 
that are used in twisted pair communication cabling with remote power, such as 
ISO/IEC 11801 Class D, or better, balanced cabling in support of IEEE Std 802.3at™-2009  
(PoE Plus – Power over Ethernet Plus). 

The object of this standard is to detail a test schedule to determine the ability of connectors to 
withstand a minimal number of engagements and separations when an electrical current is 
being passed through the connector in accordance with IEC 60512-9-3.  

2 Normative references 

The following documents, in whole or in part, are normatively referenced in this document and 
are indispensable for its application. For dated references, only the edition cited applies. For 
undated references, the latest edition of the referenced document (including any 
amendments) applies. 

IEC 60512 (all parts): Connectors for electronic equipment – Tests and measurements 

IEC 60512-1-100: Connectors for electronic equipment – Tests and measurements –  
Part 1-100: General – Applicable publications 

IEC 60512-9-3:2011, Connectors for electronic equipment – Tests and measurements –  
Part 9-3: Endurance tests – Test 9c: Mechanical operation (engaging and separating) with 
electrical load 

IEC 61156 (all parts): Multicore and symmetrical pair/quad cables for digital communications 

3 General 

The current carrying capacity of a mated connector, including the corresponding current de-
rating for temperature, shall be specified in the detail specification. Although many 
applications are configured such that the current is not drawn until after full engagement of 
the connector has been achieved (i.e. the connector does not “make” the current), this test 
schedule is suitable for verification of engaging and separating of connectors under PoE Plus 
load conditions where this may occur in practice. 

An application specific current, and associated open circuit voltage, is specified that 
corresponds with the current and voltage of the supported application. 

The circuitry and test conditions given in this standard correspond to the conditions 
associated with ISO/IEC 11801 Class D, or better, balanced cabling in support of 
IEEE 802.3at (PoE Plus – Power over Ethernet Plus) 
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Further information on the possible effects of such operations may be found in IEC TR 62652. 

NOTE The above documents are not essential for the application of this standard but are given as source of 
information, as such, they may be found in the Bibliography. 

4 Preparation of specimen 

Each specimen shall consist of a mated connector with its terminations. Specimens shall be 
conformant to the relevant IEC connector standards. Each free connector and each fixed 
connector shall be terminated with 3 m (max.) of the maximum conductor size cable for which 
it is intended to be terminated, according to IEC 61156 series. For each specimen, all of the 
circuits (mated contacts) shall be wired in parallel, as given in IEC 60512-9-3, and all of the 
circuits shall be tested (see Figure 1). If necessary, a printed circuit board may be used which 
shall not influence the test results. 

5 Test circuit requirements 

5.1 General 

The values for the circuit components and the details of the test circuit, referenced in 
IEC 60512-9-3, shall be as shown in Figure 1. 

 

6 

1 2 3 

4 5 

IEC   1098/12  

Key 

1 Cables in accordance with 4.1 

2 Connector under test 

3 Inductor 100 µH 

4 Variable resistor (e.g. 50 Ω to 300 Ω) 

5 Capacitor 5 µF 

6 Power source 

 

NOTE 1 Only one circuit of the connector under test, as referenced in IEC 60512-9-3, is shown for clarity. Items 
1, 3, 4, 5, and 6, are replicated for each circuit (engaged contacts) of the connector. Item 6 may be single or 
multiple. Each circuit of the specimen shall be wired in parallel with the other circuits of the specimen, and all 
circuits of each specimen shall operate simultaneously.  

NOTE 2 The variable resistor(s) are used to adjust the current(s) to the specified value. 

Figure 1 – Test circuit details 

5.2 Voltage and current 

The variable resistor(s) shall be set so that the electrical current in each circuit (mated 
contacts) of the specimen is 0,6 A. When specimen is unmated, the ‘open circuit’ voltage, in 
all circuits, shall be 55 V d.c. See Annex A. 

IEEE 802.3 at specifies a maximum current of 0,3 A per conductor and an open circuit voltage 
of 55 V d.c. The test current has been doubled to 0,6 A in order to represent the high 
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