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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
SEMICONDUCTOR DEVICES –  

 
Part 6: Discrete devices – Thyristors 

 
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 60747-6 has been prepared by subcommittee 47E: Discrete 
semiconductor devices, of IEC technical committee 47: Semiconductor devices. 

This third edition cancels and replaces the second edition, published in 2000. This edition 
constitutes a technical revision. 

This edition includes the following significant technical changes with respect to the previous 
edition: 

a) Clauses 3, 4, 5, 6, and 7 were amended with some deletions of information no longer in 
use or already included in other parts of the IEC 60747 series, and with some necessary 
additions; 

b) some parts of Clause 8 and Clause 9 were moved and added to Clause 7 of this third 
edition; 

c) Clause 8 and 9 were deleted in this third edition; 
d) Annex A was deleted. 
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This International Standard is to be used in conjunction with IEC 60747-1:2006 and 
Amendment 1:2010. 

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

FDIS Report on voting 

47E/532/FDIS 47E/538/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. 

A list of all parts in the IEC 60747 series, published under the general title Semiconductor 
devices, can be found on the IEC website. 

Future standards in this series will carry the new general title as cited above. Titles of existing 
standards in this series will be updated at the time of the next edition.  

The committee has decided that the contents of this publication will remain unchanged until 
the stability date indicated on the IEC website 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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SEMICONDUCTOR DEVICES –  
 

Part 6: Discrete devices – Thyristors 
 
 
 

1 Scope 

This part of IEC 60747 provides standards for the following types of discrete semiconductor 
devices: 

– reverse-blocking triode thyristors; 
– reverse-conducting (triode) thyristors; 
– bidirectional triode thyristors (triacs); 
– turn-off thyristors. 

If no ambiguity is likely to occur, any of the above may be referred to as thyristors. 

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 60747-1:2006, Semiconductor devices – Part 1: General  
IEC 60747-1:2006/AMD1:2010 

IEC 60749-23, Semiconductor devices – Mechanical and climatic test methods– Part 23: High 
temperature operating life  

IEC 60749-25, Semiconductor devices – Mechanical and climatic test methods – Part 25: 
Temperature cycling 

IEC 60749-34:2010, Semiconductor devices – Mechanical and climatic test methods – Part 34: 
Power cycling 

3 Terms and definitions 

For the purposes of this document, the following terms and definitions apply. 

3.1 General 

3.1.1  
triac 
bidirectional triode thyristor 
three-terminal thyristor having substantially the same switching behaviour in the first and third 
quadrants of the current-voltage characteristic 

[SOURCE: IEC 60050-521:2002, 521-04-67] 
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3.1.2  
GTO 
gate-turn-off thyristor 
turn-off thyristor 
thyristor which can be switched from the on-state to the off-state and vice versa by applying 
control signals of appropriate polarity to the gate terminal 

Note 1 to entry: This note applies to the French languange only. 

[SOURCE: IEC 60050-521:2002, 521-04-68] 

3.2 Terms and definitions related to ratings and characteristics: currents 

3.2.1  
overload reverse-conducting current 
IRC(OV) 
reverse-conducting current whose continuous application would cause the maximum rated 
virtual junction temperature to be exceeded 

3.2.2  
surge reverse-conducting current 
IRCSM 
peak non-repetitive reverse current pulse of short duration and specified wave shape 

3.2.3  
reverse leakage current 
IR 
reverse current that occurs when applying reverse voltage to the device 

3.2.4  
overload on-state current 
IT(OV) 
on-state current whose continuous application would cause the maximum-rated virtual 
junction temperature to be exceeded  

Note 1 to entry: See Figure 1. 

 

Figure 1 – Peak values of on-state currents 
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3.2.5  
surge on-state current 
ITSM 
on-state current pulse of short duration and specified wave shape 

Note 1 to entry: Occurrence of ITSM causes or would cause the maximum rated virtual junction temperature to be 
exceeded, but which is assumed to occur rarely and with a limited number of such occurrences during the service 
life of the device and to be a consequence of unusual circuit conditions (e.g., a fault) (see Figure 1). 

3.2.6  
tail current 
IZ 
<turn-off thyristor> anode current that flows during the tail time 

Note 1 to entry: See Figure 8. 

3.2.7  
peak tail current 
IZM 
<turn-off thyristor> peak value of tail current that occurs shortly after the beginning of the tail 
time 

Note 1 to entry: See Figure 8. 

3.2.8  
peak case non-rupture current 
IRSMC 
peak value of current that will not cause bursting of the case or the emission of a plasma 
beam 

3.3 Terms and definitions related to ratings and characteristics: gate voltages and 
currents 

3.3.1  
sustaining gate current 
IFGsus 
<turn-off thyristor> minimum forward gate current required ensuring that, if the anode current 
drops below the value required to keep all the subdivided cathode areas in conduction, they 
will all return to conduction when the anode current is increased again 

3.3.2  
turn-off gate voltage 
VRGQ 
<turn-off thyristor> reverse gate voltage during the time interval within which the thyristor is 
turning off 

3.3.3  
peak turn-off gate voltage 
VRGQM 
<turn-off thyristor> peak value of the turn-off gate voltage at the end of its rapid rise after the 
peak value of turn-off gate current (IRGQM) has been reached 

3.3.4  
turn-off gate bias voltage 
VRGQB 
<turn-off thyristor> essentially constant value of the turn-off gate voltage that occurs towards 
the end of the turn-off process, in the case where the gate-control circuit supports this 
process by maintaining the turn-off gate voltage at a value that is higher than the off-state 
gate bias voltage 
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3.3.5  
off-state gate bias voltage 
VRGB 
<turn-off thyristor> reverse gate voltage which is applied after the thyristor was turned off 

3.3.6  
on-state gate bias current 
IFGB 
forward gate current flowing after the thyristor has been turned on 

3.3.7  
turn-off gate current 
IRGQ 
<turn-off thyristor> reverse gate current during the time interval within which thyristor is 
turning off 

3.3.8  
turn-off gate bias current 
IRGQB 
<turn-off thyristor> gate current associated with the turn-off gate bias voltage VRGQB 

3.3.9  
peak turn-off gate current 
IRGQM 
<turn-off thyristor> peak value of the reverse gate current reached at the end of its rapid rise 
in the beginning of the turn-off process 

Note 1 to entry: Specifications refer to the minimum value of IRGQM that the gate turn-off pulse generator is 
capable of supplying as a function of the peak on-state current to be switched off under specified conditions. 

3.4 Terms and definitions related to ratings and characteristics: power and energy 
dissipation 

3.4.1 General 
All definitions are written in terms of triode thyristors. Where appropriate, they apply also to 
diode thyristors. All definitions for power and power dissipation refer, if not otherwise 
specified, to the product of anode or principal current and anode or principal voltage. The 
definitions are general. They do not consider that the beginning and ending of the particular 
time interval should be identified in order to make specifications for the derived characteristics 
“mean partial power dissipation” and “partial energy dissipation” meaningful. However, 
guidance for the specification of these times is given in the relevant notes. 

3.4.2 Instantaneous power during a cycle 

3.4.2.1  
reverse power 
PR 
power when the thyristor is in the reverse-blocking state 

Note 1 to entry: If not otherwise specified, the term refers to the power in the time interval between the ending of 
the turn-off time and the change from the reverse blocking state to the off state (either I = 0 or V = 0) (see 
Figure 2). 
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Key 

PR reverse power PT on-state power 

PD off-state power PTT turn-on power 

PDQ turn-off power  

Figure 2 – Partial power (dissipation) of turn-off thyristors  
at absolute long on-state period 

3.4.2.2  
reverse-conducting power 
PRC 
<reverse-conducting thyristor> power while the thyristor is in the reverse-conducting state 

Note 1 to entry: If not otherwise specified, the term refers to the power in the time interval between the ending of 
the turn-off time and the change from the reverse conducting state to the off state (either I = 0 or V = 0). 

3.4.2.3  
off-state power 
PD 
power while the thyristor is in the off state 

Note 1 to entry: If not otherwise specified, the term refers to the power generated during the time interval 
between the crossing of the origin from the reverse blocking (or conducting) state to the off state (I = 0 or V = 0) 
and the beginning of the turn-on time; with turn-off thyristors, in addition, during the time interval between the 
ending of the turn-off time and the crossing of the origin from the off state to the reverse-blocking (or conducting) 
state. 

3.4.2.4  
turn-on power 
PTT 
power in the time interval during which the thyristor is turning on 

Note 1 to entry: If not otherwise specified, this time interval corresponds to the turn-on time. 

3.4.2.5  
turn-off power 
PRQ 
power in the time interval during which the thyristor is turning off 
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