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 33 

FOREWORD 34 

 35 
1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 36 

all national electrotechnical committees (IEC National Committees). The object of IEC is to promote 37 
international co-operation on all questions concerning standardization in the electrical and electronic fields. 38 
To this end and in addition to other activities, IEC publishes International Standards, Technical Specifications, 39 
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC 40 
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested 41 
in the subject dealt with may participate in this preparatory work. International, governmental and non- governmental 42 
organizations liaising with the IEC also participate in this preparation. IEC collaborates closely with the 43 
International Organization for Standardization (ISO) in accordance with conditions determined by agreement 44 
between the two organizations. 45 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 46 
consensus of opinion on the relevant subjects since each technical committee has representation from all 47 
interested IEC National Committees. 48 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 49 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 50 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 51 
misinterpretation by any end user. 52 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 53 
transparently to the maximum extent possible in their national and regional publications. Any divergence 54 
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated 55 
in the latter. 56 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 57 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 58 
services carried out by independent certification bodies. 59 

6) All users should ensure that they have the latest edition of this publication. 60 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 61 
members of its technical committees and IEC National Committees for any personal injury, property damage or 62 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 63 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 64 
Publications. 65 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 66 
indispensable for the correct application of this publication. 67 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of 68 
patent rights. IEC shall not be held responsible for identifying any or all such patent rights. 69 
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International Standard IEC XXXXX has been prepared by subcommittee XX: TITLE, of IEC 71 
technical committee XX:XXX. 72 

This document is based upon JEDEC JEP194 and was submitted as a Fast -Track document. It 73 
is used with permission of the copyright holder, JEDEC Solid State Technology Association.  74 

The text of this International Standard is based on the following documents: 75 

 76 

FDIS Report on voting 

XX/XX/FDIS XX/XX/RVD 

 77 

Full information on the voting for the approval of this International Standard can be found 78 
in the report on voting indicated in the above table. 79 

This document has been drafted in accordance with the ISO/IEC Directives, Part 2. 80 

The committee has decided that the contents of this document will remain unchanged until the 81 
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to 82 
the specific document. At this date, the document will be 83 

• reconfirmed, 84 

• withdrawn, 85 

• replaced by a revised edition, or 86 

• amended. 87 

 88 

 89 

 90 

  91 

The National Committees are requested to note that for this document the stability date 
is 20XX. 

 
THIS TEXT IS INCLUDED FOR THE INFORMATION OF THE NATIONAL COMMITTEES AND WILL BE 

DELETED AT THE PUBLICATION STAGE. 
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INTRODUCTION 92 
 93 
(From JEDEC Board Ballot JCB-22-61, formulated under the cognizance of the JC-70.2 94 

Subcommittee on SiC Power Electronic Conversion Semiconductor Standards.) 95 

 96 

This document was formulated by JEDEC JC-70.2 SiC Power Electronics Conversion 97 

Semiconductor Standards subcommittee consisting of worldwide industry experts from various 98 

power semiconductor, power supply and test equipment manufacturing companies. 99 

 100 

This document has the purpose of laying out generally acceptable practices for testing gate oxide 101 

reliability of silicon carbide (SiC) based power devices having a gate dielectric region involved 102 

in turning devices on and off. This typically refers to metal-oxide-semiconductor (MOS) devices 103 

such as capacitors, field-effect transistors (MOSFETs), or insulated-gate bipolar transistors 104 

(IGBTs). All presented examples are from MOS gated SiC devices. Specifically covered is time-105 

dependent dielectric breakdown (TDDB) testing, with either constant-voltage stress (CVS), 106 

constant-current stress (CCS) or ramped voltage stress (RVS) / ramped current stress (RCS) for 107 

ramped breakdown (RBD) tests. 108 

 109 

An issue related particularly to SiC substrates is their high defect density; which has been rapidly 110 

decreasing over time as substrate quality improves, but remains orders of magnitude higher than 111 

for silicon substrates.  This, and the resulting high interface trap levels present at SiO2/SiC 112 

interfaces, has in the past interfered with the understanding of the intrinsic properties of SiO2 on 113 

SiC. Thus, in the testing guidelines presented here, the intrinsic properties of the oxides on SiC 114 

are themselves important to demonstrate/determine. Extrinsic failures can often be related to 115 

intrinsic material defects in the SiC wafer material, or to processing issues, and any mathematical 116 

treatment of extrinsic defects is beyond the scope of this document. For detailed analysis of early 117 

fail populations (See JESD74A). Of course, the testing recommended here is to allow 118 

determination of the intrinsic and extrinsic populations, specifically through analysis of the 119 

failure distributions.  However, the reasons for extrinsic failures, and means to eliminate them, 120 

are not addressed here, but helpful experimental procedures to analyze extrinsic failures will be 121 

described. 122 

 123 
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