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Introduction
This draft standard is based on national and international discussions. Your comments on this draft are invited and will assist in
the preparation of the consequent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published
as a British Standard.

UK Vote
Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Please indicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
- Annotated drafts are not acceptable and will be rejected.

- All comments should be submitted online at https://standardsdevelopment.bsigroup.com/. You will need to register in
order to comment.

Template for comments and secretariat observations Date: xx/xx/20xx Document: ISO/DIS xxxx

1 2 (3) 4 5 (6) 7

MB Clause No./ Subclause
No./Annex (e.g. 3.1)

Paragraph/Figure/
Table/Note

Type of
comment

Commend (justification
for change) by the MB

Proposed change by the MB Secretariat observations on
each comment submitted

3.1 Definition 1 ed Definition is ambiguous and needs
clarifying.

Amend to read '...so that the mains
connector to which no connection...'

6.4 Paragraph 2 te The use of the UV photometer as
an alternative cannot be supported
as serious problems have been
encountered in its use in the UK.

Delete reference to UV photometer.
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Part 6: Discrete devices – Thyristors 212 

 213 

 214 

 215 

FOREWORD 216 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising all national 217 
electrotechnical committees (IEC National Committees). The object of IEC is to promote international co -operation on all 218 
questions concerning standardization in the electrical and electronic fields. To this end and i n addition to other activities, 219 
IEC publishes International Standards, Technical Specifications, Technical Reports, Publicly Available Specifications (PAS) 220 
and Guides (hereafter referred to as “IEC Publication(s)”). Their preparation is entrusted to techni cal committees; any IEC 221 
National Committee interested in the subject dealt with may participate in this preparatory work. International, governmental  222 
and non-governmental organizations liaising with the IEC also participate in this preparation. IEC collabo rates closely with 223 
the International Organization for Standardization (ISO) in accordance with conditions determined by agreement between 224 
the two organizations. 225 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possibl e, an international consensus 226 
of opinion on the relevant subjects since each technical committee has representation from all interested IEC National 227 
Committees. 228 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National Committees in 229 
that sense. While all reasonable efforts are made to ensure that the technical content of IEC Publications is accurate, IEC 230 
cannot be held responsible for the way in which they are used or for any misinterpretation by any end use r. 231 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications transparently to 232 
the maximum extent possible in their national and regional publications. Any divergence between any IEC Publication and 233 
the corresponding national or regional publication shall be clearly indicated in the latter.  234 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity assessment 235 
services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any services carried out by 236 
independent certification bodies. 237 

6) All users should ensure that they have the latest edition of this publication.  238 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and members of 239 
its technical committees and IEC National Committees for any personal injury, property damage or other damage of any 240 
nature whatsoever, whether direct or indirect, or for costs (including legal fees) and expenses arising out of the publication, 241 
use of, or reliance upon, this IEC Publication or any other IEC Publications.  242 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is indispensabl e 243 
for the correct application of this publication.  244 

9) IEC draws attention to the possibility that the implementation of this document may involve the use of (a) patent(s). IEC  245 
takes no position concerning the evidence, validity or applicability of any claimed patent rights in respect thereof. As of the 246 
date of publication of this document, IEC had not received notice of (a) patent(s), which may be required to implement this 247 
document. However, implementers are cautioned that this may not represent the latest  information, which may be obtained 248 
from the patent database available at https://patents.iec.ch or www.iso.org/patents. IEC shall not be held responsible for 249 
identifying any or all such patent rights.  250 

IEC 60747-6 has been prepared by subcommittee 47E: Discrete semiconductor devices, of IEC 251 

technical committee 47: Semiconductor devices. It is an International Standard.  252 

This fourth edition cancels and replaces the third edition published in 2016. This edition constitutes a 253 

technical revision. 254 

This edition includes the following significant technical changes with respect to the previous edition:  255 

a) Some mistakes and confusing wording were amended; 256 

b) The terms and definitions for partial thermal resistance junction-to-case and voltages related to 257 

ratings and characteristics (properties) are added; 258 

c) Clauses 3, 4, 5, 6, and 7 were amended with some deletions of information no longer in use and 259 
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with some necessary additions. 260 

This International Standard is to be used in conjunction with IEC 60747-1:2006 and Amendment 1:2010. 261 

The text of this International Standard is based on the following documents:  262 

Draft Report on voting 

47E/XX/FDIS 47E/XX/RVD 

 263 

Full information on the voting for its approval can be found in the report on voting indicated in the above 264 

table. 265 

The language used for the development of this International Standard is English.  266 

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in accordance 267 

with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available at 268 

www.iec.ch/members_experts/refdocs. The main document types developed by IEC are described in 269 

greater detail at www.iec.ch/publications. 270 

The committee has decided that the contents of this document will remain unchanged until the stability 271 

date indicated on the IEC website under webstore.iec.ch in the data related to the specific document. 272 

At this date, the document will be 273 

• reconfirmed, 274 

• withdrawn, 275 

• replaced by a revised edition, or 276 

• amended. 277 

 278 

  279 
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SEMICONDUCTOR DEVICES – 280 

 281 

Part 6: Discrete devices – Thyristors 282 

 283 

 284 

 285 

1 Scope 286 

This part of IEC 60747 specifies product specific standards for terminology, letter symbols,  essential 287 

ratings and characteristics (properties), measuring and test methods, requirements for type tests, 288 

routine tests, endurance tests and marking for the following discrete semiconductor devices:  289 

– reverse blocking triode thyristors; 290 

– reverse conducting (triode) thyristors; 291 

– bidirectional triode thyristors (triacs);  292 

– turn-off thyristors. 293 

If no ambiguity is likely to occur, any of the above will be referred to as thyristors. 294 

2 Normative references 295 

The following documents are referred to in the text in such a way that some or all of their  content 296 

constitutes requirements of this document. For dated references, only the edition cite d applies. For 297 

undated references, the latest edition of the referenced document (including any  amendments) applies. 298 

IEC 60050-521, International Electrotechnical Vocabulary – Part 521: Semiconductor devices and 299 

integrated circuits (available at http://www.electropedia.org) 300 

IEC 60747-1:2006, Semiconductor devices – Part 1: General 301 

IEC 60747-1:2006/AMD1: 2010 302 

IEC 60747-2, Semiconductor devices – Part 2: Discrete devices – Rectifier diodes 303 

IEC 60749-23, Semiconductor devices – Mechanical and climatic test methods– Part 23: High 304 

temperature operating life 305 

IEC 60749-25, Semiconductor devices – Mechanical and climatic test methods – Part 25: Temperature 306 

cycling 307 

IEC 60749-34:2010, Semiconductor devices – Mechanical and climatic test methods – Part 34: Power 308 

cycling 309 

3 Terms and definitions 310 

For the purposes of this document, the terms and definitions given in IEC 60747-1, IEC 60050-521 and 311 

the following apply. 312 

ISO and IEC maintain terminology databases for use in standardization at the following addresses:  313 

• IEC Electropedia: available at https://www.electropedia.org/ 314 

• ISO Online browsing platform: available at https://www.iso.org/obp 315 

3.1 General 316 

3.1.1 317 

bidirectional triode thyristor 318 

triac 319 

three-terminal thyristor having substantially the same switching behaviour in the first and third quadrants 320 
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of the current-voltage characteristic 321 

[SOURCE: IEC 60050-521:2002, 521-04-67] 322 

3.1.2 323 

turn-off thyristor 324 

thyristor which can be switched from the on state to the off state and vice versa by applying control 325 

signals of appropriate polarity to the gate terminal  326 

[SOURCE: IEC 60050-521:2002, 521-04-68] 327 

3.1.3 328 

reverse conducting triode thyristor 329 

three-terminal thyristor which for negative anode voltage does not switch and conducts large currents 330 

at voltages comparable in magnitude to the forward on-state voltage 331 

[SOURCE: IEC 60050-521:2002, 521-04-65] 332 

3.2 Voltages 333 

3.2.1 334 

repetitive peak reverse voltage 335 

VRRM 336 

maximum instantaneous value of the reverse voltage, includ ing all repetitive transient voltages, but 337 

excluding all non-repetitive transient voltages 338 

Note 1 to entry:  The repetitive voltage is usually a function of the circuit and increases the power loss of the device. A non -339 
repetitive transient voltage is usually due to an external cause, and it is assumed that its effect has completely disappeared 340 
before the next transient arrives. 341 

3.2.2 342 

non-repetitive peak reverse voltage 343 

peak transient reverse voltage 344 

VRSM 345 

maximum instantaneous value of any non-repetitive transient reverse voltage 346 

Note 1 to entry:  The repetitive voltage is usually a function of the circuit and increases the power loss of the device. A non -347 
repetitive transient voltage is usually due to an external cause, and it is assumed that its effect has completely disappeared 348 
before the next transient arrives. 349 

3.2.3 350 

off-state voltage 351 

VD 352 

anode, principal or thyristor voltage while the thyristor is in the off state 353 

3.2.4 354 

repetitive peak off-state voltage 355 

VDRM 356 

maximum instantaneous value of the off-state voltage, including all repetitive transient voltages, but 357 

excluding all non-repetitive transient voltages 358 

Note 1 to entry:  The repetitive voltage is usually a function of the circuit and increases the power  loss of the device. A non-359 
repetitive transient voltage is usually due to an external cause, and it is assumed that its effect has completely disappeare d 360 
before the next transient arrives. 361 

3.2.5 362 

non-repetitive peak off-state voltage 363 

peak transient off-state voltage 364 

VDSM 365 

maximum instantaneous value of any non-repetitive transient off-state voltage 366 
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Note 1 to entry:  The repetitive voltage is usually a function of the circuit and increases the power loss of the device. A non -367 
repetitive transient voltage is usually due to an external cause, and it is assumed that its effect has completely disappeared 368 
before the next transient arrives. 369 

3.2.6 370 

direct off-state voltage 371 

VD(D) 372 

off-state voltage that is independent of time or in which the changes are so small that they can be 373 

neglected 374 

3.2.7 375 

on-state voltage 376 

VT 377 

anode, principal or thyristor voltage which results from the flow of current while the thyristor is in the on 378 

state 379 

3.2.8 380 

peak on-state voltage 381 

VTM 382 

anode, principal or thyristor voltage which results from the specified  peak on-state current 383 

3.2.9 384 

critical rate of rise of commutating voltage 385 

(dvD(com)/dt)cr 386 

reverse conducting triode thyristor> maximum value of the rate of rise of off-state voltage, immediately 387 

following reverse current conduction, that will not cause switching from the off state to the on state  388 

Note 1 to entry:  The measuring method for the rate of rise of commutating voltage is to be specified. 389 

Note 2 to entry:  If no ambiguity is likely to result, the shorter expression of  the letter symbol “dv
(com)

/dt” may be used. 390 

3.2.10 391 

critical rate of rise of commutating voltage 392 

critical rate of rise of re-applied off-state voltage 393 

(dvD(com)/dt)cr 394 

<bidirectional triode thyristor> maximum value of the rate of rise of off-state voltage, immediately 395 

following on-state current conduction in the opposite direction, that will not cause switching from the off 396 

state to the on state 397 

Note 1 to entry:  The measuring method for the rate of rise of commutating voltage is to be specified. 398 

Note 2 to entry:  If no ambiguity is likely to result, the shorter expression of  the letter symbol “dv
(com)

/dt” may be used. 399 

3.3 Currents 400 

3.3.1 401 

non-repetitive surge on-state current 402 

ITSM 403 

on-state current pulse with short duration and specified waveform 404 

Note 1 to entry: Occurrence of the non-repetitive surge on-state current causes or would cause the maximum rated virtual 405 
junction temperature to be exceeded, but which is assumed to occur rarely and with a limited number of such occurrences 406 
during the service life of the device and to be a consequence of unusual circuit conditions (e.g., a fault) (see Figure  1). 407 
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 408 

Figure 1 – Peak values of on-state currents 409 

3.3.2 410 

repetitive peak on-state current 411 

ITRM 412 

peak value of the on-state current, including all repetitive transient currents  413 

Note 1 to entry: See Figure 1. 414 

3.3.3 415 

overload on-state current 416 

IT(OV) 417 

on-state current whose continuous application would cause the maximum rated virtual junction 418 

temperature to be exceeded 419 

Note 1 to entry: See Figure 1. 420 

3.3.4 421 

overload reverse conducting current 422 

IRC(OV) 423 

<reverse conducting triode thyristor> reverse conducting current whose continuous application would 424 

cause the maximum rated virtual junction temperature to be exceeded  425 

3.3.5 426 

non-repetitive surge reverse current 427 

IRCSM 428 

<reverse conducting triode thyristor> non-repetitive peak reverse current pulse with short duration and 429 

specified waveform 430 

3.3.6 431 

tail current 432 

<turn-off thyristor> anode current flowing during the tail time 433 

Note 1 to entry: Refer to 3.6.4.1. 434 

3.3.7 435 

peak tail current 436 

IZM 437 

<turn-off thyristor> peak value of the tail current that occurs shortly after the beginning of the tail time  438 

Note 1 to entry:  Refer to 3.6.4.1. 439 

t 

iR 

iT 

ITSM 

IT(OV) 

ITRM 

0 
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3.3.8 440 

peak case non-rupture current 441 

IRSMC 442 

peak value of reverse current that will not cause bursting of the case or the emission of a plasma beam 443 

under specified conditions, waveform and duration of the current as well as temperature 444 

Note 1 to entry:  This definition implies that a fine crack in the case might be found in a device subjected to the peak case non -445 
rupture current, provided that no plasma beam was emitted. Parts of the case shall not break away, nor shall  the device melt 446 
externally or burst into flames. 447 

3.4 Gate voltages and currents 448 

3.4.1 449 

on-state gate bias current 450 

IFGB 451 

forward gate current flowing after the thyristor has been turned on 452 

3.4.2 453 

sustaining gate current 454 

IFGsus 455 

<turn-off thyristor> minimum forward gate current required ensuring that, if the anode current drops 456 

below the value required to maintain all the subdivided cathode areas in conduction, they will all return 457 

to conduction when the anode current is increased again  458 

3.4.3 459 

off-state gate bias voltage 460 

VRGB 461 

<turn-off thyristor> reverse gate voltage applied after the thyristor has been turned off 462 

3.4.4 463 

turn-off gate voltage 464 

VRGQ 465 

<turn-off thyristor> reverse gate voltage during the time interval within which the thyristor is turning off  466 

3.4.5 467 

turn-off gate current 468 

IRGQ 469 

<turn-off thyristor> reverse gate current during the time interval within which thyristor is turning off  470 

3.4.6 471 

peak turn-off gate voltage 472 

VRGQM 473 

<turn-off thyristor> peak value of the turn-off gate voltage at the end of its rapid rise after the peak turn-474 

off gate current has been reached 475 

3.4.7 476 

peak turn-off gate current 477 

IRGQM 478 

<turn-off thyristor> peak value of the reverse gate current reached at the end of its rapid rise in the 479 

beginning of the turn off process 480 

Note 1 to entry: Specifications refer to the minimum value of the peak turn -off gate current that the gate turn-off pulse 481 
generator is capable of supplying as a function of the peak on -state current to be switched off under specified conditions. 482 
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3.4.8 483 

turn-off gate bias voltage 484 

VRGQB 485 

<turn-off thyristor> essentially constant value of the turn-off gate voltage that occurs towards the end of 486 

the turn off process, in the case where the gate control circuit supports this process by maintaining the 487 

turn-off gate voltage at a value that is higher than the off -state gate bias voltage 488 

3.4.9 489 

turn-off gate bias current 490 

IRGQB 491 

<turn-off thyristor> reverse gate current associated with the turn -off gate bias voltage 492 

3.5 Power and energy dissipation 493 

3.5.1  General 494 

All definitions are written in terms of triode thyristors. Where appropriate, they apply also to diode 495 

thyristors. 496 

All definitions for power and power dissipation refer, if not otherwise specified, to the product of anode 497 

or principal current and anode or principal voltage. The definitions are general. They are not consider ed 498 

that the beginning and ending of the particular time interval should be identified in order to make 499 

specifications for the derived characteristics “mean part ial power dissipation” and “partial energy 500 

dissipation” meaningful. However, guidance for the specification of these time intervals is given in the 501 

relevant notes. 502 

3.5.2  Instantaneous power in a whole period of cycle  503 

3.5.2.1 504 

reverse power 505 

PR 506 

power while the thyristor is in the reverse blocking state 507 

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 508 
time and the change from the reverse blocking state to the off state (either I = 0 or V = 0) (see Figure 2). 509 
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 510 

Key 511 

P
D

 off-state power P
T
 on-state power 

P
DQ turn-off power P

TT turn-on power 

P
R

 reverse power  

Figure 2 – Partial power (dissipation) of reverse blocking triode thyristor 512 

in a whole period of cycle 513 

3.5.2.2 514 

off-state power 515 

PD 516 

power while the thyristor is in the off state 517 

Note 1 to entry: If not otherwise specified, the term refers to the power generated during the time interval between the crossing 518 
of the origin from the reverse blocking (or conducting) state to the off state (either I = 0 or V = 0) and the beginning of the turn-519 
on time and, in addition, during the time interval between the ending of the turn -off time and the crossing of the origin from the 520 
off state to the reverse blocking (or conducting) state.  521 

3.5.2.3 522 

on-state power 523 

PT 524 

power while the thyristor is in the on state 525 

Note 1 to entry: If not otherwise specified, the term refers to the power in the time intervals between the ending of the turn-526 
on time and the beginning of the turn-off time. 527 

3.5.2.4 528 

turn-on power 529 

PTT 530 

power in the time interval during which the thyristor is turning on 531 

Note 1 to entry: If not otherwise specified, the corresponding time interval is the turn-on time. 532 

t 

p 

Turn on 

PR PD 

PTT 

PTTM 

PD 

PDQ 
PT 

PDQM 

Turn off 

Reverse blocking 

state 

Off 

stat

e 

On 

stat

e 

Off 
stat

e 

Reverse state Forward state 

Cycle 
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3.5.2.5 533 

turn-off power 534 

PRQ 535 

power in the time interval during which the thyristor is turning off 536 

Note 1 to entry: If not otherwise specified, the corresponding time interval is the turn-off time. 537 

Note 2 to entry: For turn-off thyristors, the letter symbol P
RQ

 is replaced with P
DQ

. 538 

3.5.2.6 539 

reverse conducting power 540 

PRC 541 

<reverse conducting triode thyristor> power while the thyristor is in the reverse conducting state 542 

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 543 
time and the change from the reverse conducting state to the off state (either I = 0 or V = 0). 544 

3.5.3  Mean power dissipation 545 

3.5.3.1 546 

mean partial power dissipation 547 

mean value of the instantaneous power dissipation in a particular time interval of the cycle, averaged 548 

over a whole period of cycle 549 

3.5.3.2 550 

mean total power dissipation 551 

Ptot(AV) 552 

sum of all mean partial power dissipation and the mean gate power dissipation, in a whole period of 553 

cycle 554 

Note 1 to entry: It means that there is an expression as follows: 555 

P
tot(AV)

 = P
T(AV)

 + P
add(AV)

 + P
G(AV)

                                 (1) 556 

3.5.3.3 557 

mean on-state power dissipation 558 

PT(AV) 559 

mean partial power dissipation resulting from the on-state power 560 

3.5.3.4 561 

mean additional power dissipation 562 

Padd(AV) 563 

sum of all power dissipation except on-state power dissipation and gate power dissipation 564 

Note 1 to entry: It means that there is an expression as follows: 565 

P
add(AV)

 = P
TT(AV)

 + P
RQ(AV)

 + P
D(AV)

 + P
R(AV)

                          (2) 566 

Note 2 to entry: For turn-off thyristors, the letter symbol P
RQ(AV)

 is replaced with P
DQ(AV)

. 567 

3.5.3.5 568 

mean turn-on power dissipation 569 

PTT(AV) 570 

mean partial power dissipation resulting from the turn-on power 571 

3.5.3.6 572 

mean turn-off power dissipation 573 

PRQ(AV) 574 

mean partial power dissipation resulting from the turn-off power 575 

Note 1 to entry: For turn-off thyristors, the letter symbol P
RQ(AV)

 is replaced with P
DQ(AV)

. 576 
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3.5.3.7 577 

mean off-state power dissipation 578 

PD(AV) 579 

mean partial power dissipation resulting from the off -state power 580 

3.5.3.8 581 

mean reverse power dissipation 582 

PR(AV) 583 

mean partial power dissipation resulting from the reverse power  584 

3.5.3.9 585 

mean gate power dissipation 586 

PG(AV) 587 

gate power dissipation averaged over a whole period of cycle 588 

3.5.3.10 589 

partial thermal resistance junction to case, anode side 590 

Rth(j-c)A 591 

thermal resistance between the junction and the anode side of the case 592 

3.5.3.11 593 

partial thermal resistance junction to case, cathode side 594 

Rth(j-c)K 595 

thermal resistance between the junction and the cathode side of the case  596 

3.5.4  Energy dissipation 597 

3.5.4.1 598 

dynamic on-state energy dissipation 599 

ET 600 

total energy dissipation from the instant when the rising on-state current reaches a specified low value 601 

to the instant that defines the beginning of the turn-off time 602 

3.5.4.2 603 

basic on-state energy dissipation 604 

ETB 605 

energy dissipation resulting from the flow of on-state current when the thyristor is fully turned on during 606 

the entire on state period 607 

Note 1 to entry: This energy dissipation can only be determined by calculations based on the observed waveform of the 608 
current. The calculation method is to be specified (see Figure  3). 609 
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 610 

Key 611 

EDQ turn-off energy dissipation ETB basic on-state energy dissipation 

ET = ETB + ETT dynamic (total) on-state energy dissipation ETT additional turn-on energy dissipation 

Figure 3 – Components of dynamic on-state energy dissipation of 612 

reverse blocking triode thyristor in forward state 613 

3.5.4.3 614 

additional turn-on energy dissipation 615 

ETT 616 

calculated difference between the dynamic on-state energy dissipation and the basic on-state energy 617 

dissipation 618 

Note 1 to entry: It means that there is an expression as follows: 619 

E
TT

 = E
T
 – E

TB
                                      (3) 620 

3.5.4.4 621 

turn-off energy dissipation 622 

ERQ 623 

energy dissipation during the turn-off time 624 

Note 1 to entry: For turn-off thyristors, the letter symbol E
RQ

 is replaced with E
DQ

. 625 

3.6 On-state, recovery and other characteristics 626 

3.6.1  On-state characteristics 627 

3.6.1.1 628 

on-state slope resistance 629 

rT 630 

value of the resistance calculated from the slope of the straight -line approximation of the on-state 631 

characteristic that crosses this characteristic at two specified points  632 

PDQM 

PTTM 

t 
Turn 

off 

p 

ETT 

ETB 
EDQ 

Off state Off state Dynamic on state 

Forward state 
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3.6.1.2 633 

on-state threshold voltage 634 

VT(TO) 635 

V(TO) 636 

value of the on-state voltage obtained at the intersection of its straight -line approximation with the 637 

voltage axis 638 

3.6.2  Recovery times 639 

3.6.2.1 640 

reverse recovery time 641 

trr 642 

<reverse blocking triode thyristor> time interval between 643 

– the instant when the current passes through zero while changing from the on state to the reverse  644 

blocking state, and 645 

– the instant when either the reverse current reaches a specified low value  and which may be zero) 646 

during reducing from its peak value Irrm, or the extrapolated reverse current reaches zero 647 

Note 1 to entry:  The specified values of reverse recovery time refer to a specified waveform of the preceding on -state current 648 
pulse, which may be either a half sinusoidal waveform (solid line) or a trapezoidal waveform (dashed line) in Figure 4. 649 

Note 2 to entry:  The specified low value of the reverse current is as I
b
 given in Figure 4a). The extrapolation is carried out 650 

with respect to specified points A and B, as shown in generalized form in Figure 4b). The point A may be specified at the peak 651 
value of the reverse current. 652 

  

a) Determined by specified value b) Determined by extrapolation 

Figure 4 – Reverse recovery time of reverse blocking triode thyristor 653 

3.6.2.2 654 

off-state recovery time 655 

tdr 656 

<reverse conducting triode thyristor> the time interval between 657 

– the instant when the current passes through zero while changing from the reverse conducting state 658 

to the off state, and 659 

– the instant when either the off-state current reaches a specified low value during reducing from its 660 

peak value IDM, or the extrapolated off-state current reaches zero 661 

Note 1 to entry:  The specified values of off-state recovery time refer to a specified waveform of the preceding reverse current 662 
pulse, which may be either a half sinusoidal waveform (solid line) or a trapezoidal waveform (dashed line)  in Figure 5. 663 

Note 2 to entry:  The specified low value of the reverse current is as I
b
 given in Figure 5a). The extrapolation is carried out 664 
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with respect to specified points A and B, as shown in generalized form in Figure 5b). The point A may be specified at the peak 665 
value of the off-state current. 666 

  

a) Determined by specified value b) Determined by extrapolation 

Figure 5 – Off-state recovery time of reverse conducting triode thyristor 667 

3.6.2.3 668 

circuit commutated turn-off time 669 

tq 670 

time interval between 671 

– the instant when the on-state current has decreased to zero after external switching of the main 672 

circuit, and 673 

– the earliest instant when a steeply rising off-state voltage that the thyristor is capable of supporting 674 

without breaking over either passes through zero or begins from a low positive value  675 

Note 1 to entry: The curve a) in Figure 6 shows that the steeply rising off-state voltage of a reverse blocking triode thyristor 676 
passes through zero without breakover. The curve b) in Figure 6 shows that the steeply rising off-state voltage of the thyristor 677 
begins from a low positive value, which can appear, if the thyristor is bypassed by an external or internal inverse diode ( for 678 
reverse conducting triode thyristor), due to the lead inductance of the diode.  679 

 680 

Figure 6 – Circuit commutated turn-off time 681 
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3.6.2.4 682 

hold-off interval 683 

tH 684 

<in a converter> time interval between 685 

– the instant when the anode current of the thyristor in a converter has decreased to  zero, and 686 

– the instant when the same thyristor is subjected to the off -state voltage 687 

Note 1 to entry: The hold-off interval is not a characteristic of the thyristor but a service condition of the converter. It will 688 
exceed the longest expected individual circuit  commutated turn-off time, which also depends on the service conditions of the 689 
converter. 690 

3.6.3  Times and rates of rise characterizing gate controlled turn on 691 

3.6.3.1  General 692 

The defined terms refer to the switching of a thyristor from the off state to the on state by means of a 693 

forward gate drive current pulse (see Figure 7). 694 

3.6.3.2 695 

gate controlled turn-on delay time 696 

tgd 697 

time interval between the instant when the rising gate current reaches 10% of the peak  forward gate 698 

current and the instant when the decreasing off -state voltage reaches 90% of its peak value before the 699 

turn on 700 

Note 1 to entry: If no ambiguity is likely to occur, the term may be abbreviated to “turn -on delay time”. 701 
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 702 

NOTE The reference values of current and voltage are usually specified as follows : 703 

Peak forward gate current I
FGTM

: 704 

– specified low value: 10% of I
FGTM

, 705 

– specified level for the measurement of d i
G

/dt: 50% of I
FGTM. 706 

Peak anode voltage V
DM

, which is the peak off-state voltage before the turn on:  707 

– upper specified value: 90% of V
DM

, 708 

– lower specified value: 10% of V
DM

. 709 

Peak anode current I
TM

: 710 

– specified level for the measurement of d i
T
/dt: 50% of I

TM
. 711 

Figure 7 – Gate controlled turn-on time 712 

3.6.3.3 713 

gate controlled turn-on rise time 714 

tgr 715 

time interval between the instants when the decreasing off -state voltage reaches 90% and 10% of its 716 

peak value before the turn on 717 

Note 1 to entry: If no ambiguity is likely to occur, the term may be abbreviated to “turn -on rise time”. 718 
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ITM 

VT 

t 

diT/dt 

0,1VDM 

tgd tgr 

tgt i, v 

IFGTM 

iG 

diG/dt 

0,5IFGTM 

IFGT 

VFGTM 

0,1IFGTM 
vG IFGB 

Bias Drive 
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3.6.3.4 719 

gate controlled turn-on time 720 

tgt 721 

sum of gate controlled turn-on delay time and gate controlled turn-on rise time 722 

Note 1 to entry: It means that there is an expression as follows: 723 

t
gt

 = t
gd

 + t
gr

                                        (4) 724 

Note 2 to entry: If no ambiguity is likely to occur, the term may be abbreviated to “turn -on time”. 725 

3.6.4  Times and rates of rise characterizing gate controlled turn off 726 

3.6.4.1  General 727 

The defined terms refer to the switching of a turn-off thyristor from the on state to the off state by means 728 

of a reverse gate drive current pulse that is supported by an additional reverse gate drive voltage pulse 729 

and that is followed by a smaller reverse gate bias current (see Figure 8). 730 

 731 

NOTE The reference values of current and voltage referred to in 3.6.4.1 to 3.6.4.4 are usually specified as follows: 732 

Peak turn-off gate current I
RGQM

: 733 

– specified low value near zero: 10% of I
RGQM

, 734 

– specified level for the measurement of di
RG

/dt: 50% of I
RGQM

. 735 

Peak anode current I
TM

: 736 

– upper reference value: 90% of I
TM

. 737 

iT 

i, v 

0,9ITM 

0,5VDQM 

tdq 

ITM 

tfq 

tgq tZ 

IZV 
VQ(SP) 

VDQM 

vD 

VD 

dvD/dt 

IZM 
iZ 

IZL 
iD 

tpgq 

0,1IRGQM 

0,5IRGQM 

IRGQM 

iRG, vRG 

iRG Qgq 

VRGQM vRG 

t 

t 

VRGQB 

(diRG/dt)i=0,5 IRGQM
 

0,5 IRGQM 
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Peak anode voltage V

DQM
: 738 

– specified level for the measurement of dv
D

/dt: 50% of V
DQM

. 739 

Figure 8 – Gate controlled turn-off time of turn-off thyristor 740 

3.6.4.2 741 

gate controlled turn-off delay time 742 

tdq 743 

time interval between the instant when the rising reverse gate current reaches 10% of peak turn-off gate 744 

current and the instant when the decreasing anode current reaches 90% of its peak value before the 745 

turn off 746 

Note 1 to entry: If no ambiguity is likely to occur, the term may be abbreviated to “turn -off delay time”. 747 

3.6.4.3 748 

gate controlled turn-off fall time 749 

tfq 750 

time interval between the instant when the decreasing anode current reaches 90% of its peak value 751 

before the turn off and the instant at the end of its steep decrease, the valley point current IZV 752 

Note 1 to entry: If no ambiguity is likely to occur, the term may be abbreviated to “turn -off fall time”. 753 

3.6.4.4 754 

gate controlled turn-off time 755 

tgq 756 

sum of gate controlled turn-off delay time and gate controlled turn-off fall time 757 

Note 1 to entry: It means that there is an expression as follows: 758 

t
gq

 = t
dq

 + t
fq

                                       (5) 759 

Note 2 to entry: If no ambiguity is likely to occur, the term may be abbreviated to “turn -off time”. 760 

3.6.4.5 761 

tail time 762 

tz 763 

time interval between the instant when the anode current has decreased to the end of its steep decrease, 764 

the valley point current IZV, and the instant when the extrapolated tail current reaches zero  765 

Note 1 to entry: Unless otherwise specified, the extrapolation is carried out between the peak value of the tail current I
ZM

 and 766 

its specified low value I
ZL

 = 0,25I
ZM

 (see Figure 8). 767 

3.6.5  Recovered charges 768 

3.6.5.1 769 

recovered charge 770 

Qr 771 

<reverse blocking triode thyristor> total charge recovered from the thyristor during a specified 772 

integration time after switching from a specified on-state current condition to a specified reverse 773 

condition as: 774 


+

=
i0

0

tt

t
tiQ drrr                                 (6) 775 

where 776 

t0 is the instant when the current passes through zero;  777 

ti is the specified integration interval.  778 

Note 1 to entry: This recovered charge includes components due to both carrier storage and depletion layer capacita nce. 779 
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Note 2 to entry: The specified integration interval refers Figure 9. 780 

 781 

Figure 9 – Recovered charge 782 

3.6.5.2 783 

off-state recovered charge 784 

Qdr 785 

<reverse conducting triode thyristor> total charge recovered from the thyristor during a specified 786 

integration time after switching from a specified reverse current condition to a specified off state 787 

condition 788 

Note 1 to entry: The formula (6) and Figure 9 in 3.6.5.1 apply analogously. 789 

3.6.5.3 790 

gate turn-off charge 791 

Qgq 792 

<turn-off thyristor> total charge derived from the integration of the reverse gate current between the 793 

instant when the falling forward gate current crosses zero and the instant at which the reverse gate 794 

current reaches the peak turn-off gate current 795 

Note 1 to entry: see Figure 8. 796 

3.7 Mechanical ratings 797 

3.7.1 798 

mounting torque 799 

M 800 

torque needed to rotate a screw or stud to mount a thyristor  801 

Note 1 to entry: For thyristors having screw connections, the minimum and maximum values of the rated mounting torque 802 
shall be specified. 803 

3.7.2 804 

clamping force 805 

F 806 

additive vector quantity characterizing external interactions on a particle or body  807 

Note 1 to entry: For thyristors mounted by means of clamps, the minimum and maximum values of the rated clamping force 808 
as well as the planarity of mounting surfaces shall be specified.  809 

[SOURCE: IEC 60050-113:2011, 113-03-14, modified — The word “clamping” has been added to the 810 

term, the notes have been deleted and Note 1 to entry has been added.]  811 

4 Letter symbols 812 

4.1 General 813 

The general rules given in IEC 60747-1:2006, Clause 4, are applicable in part. 814 

4.2 Additional general subscripts 815 

In addition to the lists of recommended general subscripts given in IEC 60747-1:2006, Clause 4, the 816 

special subscripts given in Table 1 are recommended for the thyristors. 817 

t0 

irr 

iT 

t 

ti 

Qr 
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Table 1 – Additional general subscripts 819 

Subscripts Significance Remarks 

A, a Anode  

(com) Commutating  

G, g Gate  

G Gate controlled  

H Holding  

L Latching  

Q, q Turn off  

RC Reverse conducting  

(SP) Spike  

sus Sustaining  

T On state  

T, t Turn on, trigger  

V (in uppercase letter) Valley For the letter symbol I
ZV

 only 

W (in uppercase letter) Working  

Z, z Tail  

 820 

4.3 List of letter symbols 821 

The letter symbols contained in Table 2 to Table 7 are recommended for use in the thyristors.  822 

Table 2 – Principal voltages and anode-cathode voltages 823 

Letter symbol Name and designation Remarks 

VD Off-state voltage  

VDM Peak off-state voltage  

VDRM Repetitive peak off-state voltage  

VDSM Non-repetitive peak off-state voltage  

VDWM Peak working off-state voltage See 5.2.3.3 

VR Reverse voltage  

VRRM Repetitive peak reverse voltage  

VRSM Non-repetitive peak reverse voltage  

VRWM Peak working reverse voltage See 5.2.3.4 

VT On-state voltage  

VTM Peak on-state voltage See 5.3.2.2 

VT(TO) On-state threshold voltage  

 824 
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Table 3 – Principal currents, anode currents and cathode currents 825 

Letter symbol Name and designation Remarks 

ID Off-state current See 5.3.8 

IH Holding current  

IL Latching current  

IR Reverse current  

IRC Reverse conducting current For reverse conducting triode thyristor  

IRC(OV) Overload reverse conducting current For reverse conducting triode thyristor 

IRRM Repetitive peak reverse current  

Irrm Peak reverse recovery current   

IT On-state current  

IT(AV) Mean on-state current  

ITM Peak on-state current  

IT(OV) Overload on-state current  

IT(RMS) RMS on-state current  

ITRM Repetitive peak on-state current See 5.2.4.6 

ITSM Non-repetitive surge on-state current  

 826 

Table 4 – Gate voltages and currents 827 

Letter symbol Name and designation Remarks 

IFG Forward gate continuous (direct) current   

IGD Gate non-trigger continuous (direct) current   

IGT Gate trigger continuous (direct) current   

VGD Gate non-trigger continuous (direct) voltage  

VGT Gate trigger continuous (direct) voltage  

 828 

Table 5 – Time quantities 829 

Letter symbol Name and designation Remarks 

tdr Off-state recovery time For reverse conducting triode thyristor 

tgd or td Turn-on delay time td used only when misinterpretation 

will not result 

tgq Turn-off time  

tgr or tr Turn-on rise time tr used only when misinterpretation will 

not result 

tgt Turn-on time  

tH Hold-off interval See 3.6.2.4 and 5.2.4.6 

tq Circuit commutated turn-off time  

 830 
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Table 6 – Power and energy dissipation 831 

Letter symbol Name and designation Remarks 

E
TB

 Basic on-state energy dissipation See 3.5.4.2 

E
RQ or E

DQ
 Turn-off energy dissipation See 3.5.4.4, E

DQ
 for turn-off thyristor 

PD Off-state power dissipation  

PFGM Peak forward gate power See 5.2.5.3.4 

PR Reverse power dissipation For reverse blocking and reverse 
conducting triode thyristor  

PRC Reverse conducting power dissipation See 3.5.2.2 

 Turn-off power dissipation  

PRQ(AV) or PDQ(AV) – average turn-off power dissipation 

PRQ or PDQ – total instantaneous turn-off power dissipation 

PDQM – peak turn-off power dissipation 

PT On-state power dissipation  

 Turn-on power dissipation  

PTT(AV) – average turn-on power dissipation 

PTT – total instantaneous turn-on power dissipation 

 832 

Table 7 – Other quantities 833 

Letter symbol Name and designation Remarks 

di
T
/dt

(cr) Critical rate of rise of on-state current See 5.2.4.8 

dv
(c)

/dt or dv
(com)

/dt Critical rate of rise of commutating voltage See 3.2.9 and 3.2.10, dv
(c)

/dt is 

preferred for triac 

dv/dt
(cr)

 Critical rate of rise of off-state voltage See 5.3.15.3 

Q
dr

 Off-state recovered charge For reverse conducting triode thyristor 

Q
r
 Recovered charge  

r
T

 On-state slope resistance  

 834 

5 Essential ratings and characteristics (properties) 835 

5.1 General 836 

Many of the ratings and characteristics (properties) are required to be quoted at a temperature of 25 °C 837 

and at one other specified temperature.  838 

5.2 Ratings (limiting values) 839 

5.2.1 Storage temperature (Tstg) 840 

Minimum and maximum values. 841 

5.2.2 Operating ambient, case, heatsink or junction temperature (Ta, Tc, Ts or Tvj) 842 

Minimum and maximum values. 843 

NOTE The case temperature is normally measured on the body of the device. For some thyristors, the case temperature is 844 
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specified on one of the terminals. 845 

5.2.3 Principle anode-cathode voltages 846 

5.2.3.1 Non-repetitive peak off-state voltage (VDSM) 847 

Maximum value of an off-state voltage pulse with half sinusoidal waveform, the pulse duration of which 848 

has to be specified. If this value has to be derated at higher operating frequencies, the derating factor 849 

or curve shall be given. 850 

5.2.3.2 Repetitive peak off-state voltage (VDRM) 851 

Maximum value of off-state voltage pulses with half sinusoidal waveform, the pulse duration and 852 

repetition rate of which has to be specified. If this value has to be derated at higher operating 853 

frequencies, the derating factor or curve shall be given. 854 

5.2.3.3 Peak working off-state voltage (VDWM) 855 

Maximum value of off-state voltage pulses with half sinusoidal waveform at mains frequency, usually 50 856 

Hz or 60 Hz. 857 

5.2.3.4 Peak working reverse voltage (VRWM) 858 

Maximum value of reverse voltage pulses with half sinusoidal waveform at mains frequency, usually 50 859 

Hz or 60 Hz. 860 

5.2.3.5 Non-repetitive peak reverse voltage (VRSM) 861 

Maximum value of a reverse voltage pulse with half sinusoidal waveform, the pulse duration of which 862 

has to be specified. If this value has to be derated at higher operating frequencies, the derating factor 863 

or curve shall be given. 864 

5.2.3.6 Repetitive peak reverse voltage (VRRM) 865 

Maximum value of reverse voltage pulses with half sinusoidal waveform, the pulse duration and 866 

repetition rate of which has to be specified. If this value has to be derated at higher operating 867 

frequencies, the derating factor or curve shall be given.  868 

5.2.3.7 Continuous (direct) reverse voltage (VR) (where appropriate) 869 

Maximum value. 870 

NOTE   For gate turn-off thyristor (GTO) the letter symbol V
R(D)

 can be used. 871 

5.2.3.8 Continuous (direct) off-state voltage (VD) (where appropriate) 872 

Maximum value under specified conditions of control signal and gate.  873 

NOTE   For GTO the letter symbol V
D(D)

 can be used. 874 

5.2.4 Principal anode-cathode currents 875 

5.2.4.1 Mean on-state current (IT(AV)) 876 

Maximum value for continuous operation with half sinusoidal waveform of 180° conduction angle and 877 

with rectangular pulses of various conduction angles, at least 180° and 120°, at 50  Hz or 60 Hz, versus 878 

ambient or case temperature. 879 

5.2.4.2 RMS on-state current (IT(RMS)) 880 

Maximum value for continuous operation with half sinusoidal waveform of 180° conduction angle and 881 

with rectangular pulses of various conduction angles, at least 180° and 120°, at 50 Hz or 60 Hz, versus 882 

ambient or case temperature. 883 

NOTE   The RMS on-state current is given on the assumption that no overload occurs.  884 
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5.2.4.3 Continuous (direct) on-state current 885 

Maximum value at a specified ambient, case, heatsink or junction temperature. 886 

5.2.4.4 Non-repetitive surge on-state current (ITSM) 887 

Maximum value with initial conditions corresponding to maximum rated virtual junction temperature.  888 

These ratings shall be given for the following time periods:  889 

a) For times smaller than one half cycle (at 50 Hz or 60 Hz), but greater than approximately 1 ms, in 890 

terms of maximum value of 891 

  ti d2
 

892 

These ratings may be given by means of a curve or by specified values. No immediate subsequent 893 

application of reverse voltage or off-state voltage is assumed. 894 

For fast turn-on thyristors or fast plasma-spreading thyristors such as those with distributed gate or 895 

inter-digitated gate structures (e.g., in GTO), values for times below 1 ms may be needed. 896 

b) For times equal to, or greater than, one half cycle and smaller than 15 cycles (at 50  Hz or 60 Hz), in 897 

the form of a curve showing the rated surge on-state current versus time. Temporary loss of gate 898 

control shall be assumed to occur. 899 

These ratings should preferably be given for a reverse voltage of 80% of the rated repetitive peak 900 

reverse voltage. Additional ratings may be given for reverse voltages of 50% or 100% of the rated 901 

repetitive peak reverse voltage. 902 

c) For a time equal to one cycle, with no reverse voltage applied.  903 

NOTE Although surge on-state current ratings are given for half sinusoidal waveform, they are, according to experience, also 904 
applicable to approximately triangular current waveform, which occur when a sinusoidally rising fault current is interrupted by 905 
a current-limiting fuse. 906 

5.2.4.5 I2t value (of surge on-state current) (I2t) 907 

Maximum value used for the specification of surge on-state current, given in terms of 908 

  
i 22 d

t

ti=tI
0

                                (7) 909 

for a specified short integration time ti. 910 

5.2.4.6 Repetitive peak on-state current (ITRM) (where appropriate) 911 

5.2.4.6.1 Repetitive peak sinusoidal on-state current (where appropriate) 912 

Maximum values given in form of curves, as functions of the pulse duration of half sinusoidal current, 913 

with the repetition frequency f0 as a parameter, under the following specified conditions:  914 

a) case temperature Tc; 915 

b) off-state voltage VDM before the turn on; 916 

c) reverse voltage VRM; 917 

d) gate conditions during the turn on and turn off; 918 

e) RC damping network (snubber). 919 

Figure 10a) is given as an example. Figure 10b) is given for explanatory purposes only.  920 
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 921 

a) Repetitive peak sinusoidal on-state current ITRM as a function of 922 

pulse duration tp with repetition frequency f0 923 

 924 

b) Typical current and voltage waveform for  925 

repetitive peak sinusoidal on-state current pulses 926 

NOTE 1   t
H

 is the hold-off interval (see 3.6.2.4).  927 

NOTE 2   The pulse waveform includes the current pulse due to the RC damping network.  928 

Figure 10 – Peak sinusoidal currents and typical waveform at higher frequencies  929 

5.2.4.6.2 Repetitive peak trapezoidal on-state current (where appropriate) 930 

Maximum values given in form of curves, related to the rate of rise of on-state current, the repetition 931 

frequency and either the duty cycle or average pulse duration, under the following specified conditions: 932 

a) case temperature Tc; 933 

b) off-state voltage VDM before the turn on; 934 

c) reverse voltage VRM (two or more families of curves should be given as there is a significant 935 

dependence on the applied reverse voltage); 936 

VRM 

iT 

t 

v 

ITRM 

tp 

tH 

T = 1/f0 

t 

VDM 

tp (µs) 1 000 100 10 

20 

100 

1 000 

ITRM 

(A) 

 f0 = 

0,5 kHz 1 kHz 
1,5 kHz 

2,5 kHz 5 kHz 
7,5 kHz 

10 kHz 

Tc = 55 °C 
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d) gate conditions during the turn on and turn off; 937 

e) RC damping network (snubber); 938 

f) duty cycle or average pulse duration. 939 

Figure 11a) and Figure 11b) are given as an example. Figure 11c) is given for explanatory purposes 940 

only. 941 

 942 

a) Repetitive peak trapezoidal on-state current ITRM for a specified tw as a function of 943 

the rate of rise of on-state current with repetition frequency f0 944 

 945 

b) Repetitive peak trapezoidal on-state current ITRM having a specified diT/dt 946 

as a function of tw with repetition frequency f0 947 

tw (µs) 10 000 1 000 10 

0 

500 

ITRM 

(A) 

 f0 = 

   60 Hz 

2 500 Hz 

diT/dt = 50 A/µs 

Tc = 55 °C 

100 

250 Hz 

1 000 Hz 

1 000 

5 000 Hz 

diT/dt (A/µs) 100 50 10 

500 

1 000 

ITRM (A) 

 f0 = 

    60 Hz 

5 000 Hz 

Duty cycle = 50% 

Tc = 55 °C 

20 

1 000 Hz 
2 500 Hz 
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 948 

c) Typical current and voltage waveform for 949 

repetitive peak trapezoidal on-state current pulses 950 

NOTE 1   t
H

 is the hold-off interval (see 3.6.2.4).  951 

NOTE 2   Different sets of curves are required for different values of di
T
/dt. 952 

Figure 11 – Peak trapezoidal currents and typical waveform at higher frequencies  953 

5.2.4.7 Overload on-state current (IT(OV)) 954 

Where this rating is appropriate, it shall be given by stating the initial maximum rated virtual junction 955 

temperature and the maximum transient thermal impedance. In addition, overload current ratings can 956 

be given by means of graphs. Sometimes, figures corresponding to lower initial junction temperatures 957 

may be given. 958 

5.2.4.8 Critical rate of rise of on-state current (diT/dt(cr)) 959 

Maximum value under the following specified conditions:  960 

a) off-state voltage before the turn on, preferably equal to a half or two-thirds the maximum rated 961 

repetitive peak off-state voltage in 5.2.3.2; 962 

b) peak value of on-state current, 963 

• preferably equal to specified on-state current in 5.2.4.1 specified at 45 °C ambient or 85 °C 964 

case temperature; 965 

• in case of triacs: preferably equal to  times the rated RMS on-state current in 5.2.4.2 966 

specified at 45 °C ambient or 85 °C case temperature; 967 

• in case of GTO: preferably equal to the rated repetitive peak controllable on-state current, with 968 

current waveform and average pulse duration specified. 969 

c) repetition rate, preferably 50 Hz or 60 Hz; 970 

d) ambient, case or junction temperature equal to the maximum value at which the peak value of on-971 

state current is permitted; 972 

e) gate trigger conditions; 973 

f) test duration (should be longer than the thermal time constant of the thyristor under test, e.g., 30 s). 974 

The rated value of di/dt should be given where there is no RC network connected in parallel with the 975 

2

VRM 

iT 

t 

v 

ITRM 

tw 

tH 

1/f0 

t 

VDM 

0,5ITRM 

diT/dt 
–diT/dt 
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thyristor. If an additional di/dt rating is given where an RC network is present, the permissible amplitude 976 

and duration of the surge from this network or the parameters of this network shall be stated.  977 

NOTE The di/dt ratings are not applicable to low current thyristors. 978 

5.2.4.9 Peak reverse current (IRCM) (for reverse conducting thyristor) 979 

Maximum value for continuous operation with half sinusoidal waveforms of 180° conduction angle and 980 

with rectangular pulses of various conduction angles, at least 180° and 120°, at 50 Hz or 60 Hz, versus 981 

ambient or case temperature. 982 

5.2.4.10 Mean reverse current (IRC(AV)) (for reverse conducting thyristor) 983 

Maximum value for continuous operation with half sinusoidal waveforms of 180° conduction angle and 984 

with rectangular pulses of various conduction angles, at least 180° and 120°, at 50  Hz or 60 Hz, versus 985 

ambient or case temperature. 986 

5.2.4.11 Continuous (direct) reverse current (IRC) (for reverse conducting thyristor) 987 

Maximum value at a specified ambient, case, heatsink or junction temperature. See IEC 60747 -2. 988 

NOTE   The letter symbol I
RC(D)

 can be used. 989 

5.2.4.12 Non-repetitive surge reverse current (IRCSM) (for reverse conducting thyristor) 990 

Maximum value under specified pulse conditions. See IEC 60747-2. 991 

5.2.4.13 Non-repetitive peak controllable on-state current (ITQSM) for GTO 992 

Maximum value under the following specified conditions:  993 

a) maximum rated virtual junction temperature;  994 

b) re-applied off-state voltage, preferably a half or two-thirds of the rated repetitive peak off-state 995 

voltage; 996 

c) rate of rise of the re-applied off-state voltage; 997 

d) turn-off spike voltage; 998 

e) turn-off gate voltage, preferably equal to the rated turn-off gate voltage; 999 

f) rate of rise of the turn-off gate current. 1000 

5.2.4.14 Repetitive peak controllable on-state current (ITQRM) for GTO 1001 

Maximum value under the following specified conditions: 1002 

a) maximum rated virtual junction temperature reached at the end of the turn off procedure;  1003 

b) re-applied off-state voltage, preferably a half or two-thirds of the rated repetitive peak off-state 1004 

voltage; 1005 

c) rate of rise of the re-applied off-state voltage; 1006 

d) turn-off spike voltage 1007 

e) turn-off gate voltage, preferably equal to the rated turn-off gate voltage; 1008 

f) rate of rise of the turn-off gate current. 1009 

5.2.4.15 Short-time and intermittent duty current (for GTO) 1010 

Maximum on-state current under short-time or intermittent duty. This rating can be calculated from the 1011 

resulting total power loss, the transient thermal impedance and the maximum rated virtual junction 1012 

temperature. 1013 

5.2.4.16 Peak case non-rupture current (IRSMC) (where appropriate) 1014 

Maximum value for the reverse current, at specified waveform, average pulse duration and rate of rise 1015 

Full document details: 23/30451650 DC

https://doi.org/10.3403/02058571U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/23-30451650-dc
http://www.avadocuments.com/doc/23-30451650-dc


IEC CD 60747-6 © IEC 2023 – 36 – 47E/811/CD  
 
of the current, as well as specified initial case or junction temperature.  1016 

NOTE   The value of the peak case non-rupture current depends considerably on the location of the in itial breakdown, on the 1017 
silicon chip and is usually lowest if the breakdown occurs near the edge.  1018 

5.2.5 Gate voltages, current and power dissipation 1019 

5.2.5.1 Gate voltages 1020 

5.2.5.1.1 General 1021 

Gate voltages are applied between gate and cathode terminals of a P-gate thyristor (gate positive for a 1022 

forward gate voltage), and between anode and gate terminals of an N-gate thyristor (anode positive for 1023 

a forward gate voltage). See Figure 12. 1024 

  

P-gate thyristor N-gate thyristor 

Figure 12 – Application of gate voltages for thyristors  1025 

5.2.5.1.2 Peak forward gate voltage (VFGM) 1026 

Maximum value. 1027 

5.2.5.1.3 Peak reverse gate voltage (VRGM) 1028 

Maximum value. 1029 

5.2.5.2 Peak forward gate current (IFGM) 1030 

Maximum value with anode-cathode voltage polarity specified and any qualifications (e.g., of time, 1031 

energy, etc.) applicable to this rating.  1032 

5.2.5.3 Gate power dissipation 1033 

5.2.5.3.1 General 1034 

If these ratings are dependent on temperature or pulse repetition rate, derating information shall be 1035 

given. 1036 

5.2.5.3.2 Mean gate power 1037 

Maximum value. 1038 

5.2.5.3.3 Peak gate power dissipation (PGM) 1039 

Maximum value for specified average pulse duration. 1040 

5.2.5.3.4 Peak forward gate power (PFGM) for GTO 1041 

Maximum value for specified average pulse duration and repetition rate. 1042 

5.2.6 Total power dissipation (Ptot) 1043 

Where thermal resistance is not given in the characteristics (properties), maximum total power 1044 

dissipation as a function of temperature over the range of operating temperatures shall also be given.  1045 

5.2.7 Frequency ratings 1046 

Where applicable, maximum and/or minimum frequencies for which the voltage and current ratings apply. 1047 

anode 

gate 

cathode 

gate 
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