INTERNATIONAL IEC
STANDARD 60747-7-5

First edition
2005-08

Semiconductor devices —
Discrete devices —

Part 7-5:
Bipolar transistors for powar
switching applications

O IEC 2005 O Copyright - all rights reserved

No part of this publication may be reproduced or utilized in any form or by any means, electronic or
mechanical, including photocopying and microfilm, without permission in writing from the publisher.

International Electrotechnical Commission, 3, rue de Varembé, PO Box 131, CH-1211 Geneva 20, Switzerland
Telephone: +41 22 919 02 11 Telefax: +41 22 919 03 00 E-mail: inmail@iec.ch Web: www.iec.ch

PRICE CODE U

Commission Electrotechnique Internationale
International Electrotechnical Commission

MexayHapogHas dnektpoTexHudyeckas Komuccus For price, see current catalogue



https://www.stdhive.com/standards/iec-60747-7-5-ed-10-en2005-pdf/

—2- 60747-7-5 0 IEC:2005(E)

CONTENTS
FOREWORD ...ccuiiiiie ettt et e e et e e e e e e e e e e e e e e e e e e e e e e e et eerenns 3
LS T o1 o o 1= TSP 5
A [ 4 ¢ F= Y YN = £ =Y g Lo 5
3 Terms and definitioNs . ... e 5
4 Letter symbols — ENErgies ... 6
5 Essential ratings and characteristiCS. ... 6
5.1 Ratings (limiting ValUES) . ..cuuiiniii e 6
5.2  CharaCteriStiCs ..o 7
6 Measuring Methods ... e T Y
6.1 Verification of ratings (limiting values) ... 9
6.2 Methods of MeasSUrEmMENt . ..o e 19
7 Acceptance and reliability ... ... e 22
7.1 Endurance and reliability tests, and test methods .....................0 . 22
7.2 Type tests and routine tests ... 25
Figure 1 —Test circuit for collector current...... ... e 10
Figure 2 — Test circuit for peak collector current .............. i 11
Figure 3 — Test circuit for base current .................... R D A 12
Figure 4 — Test circuit for peak base current ... 12
Figure 5 — Circuit for testing the collector-base vol.age Vors, VCBR: VCBX wrerrrrrrrrrrrrreeennn. 13
Figure 6 — Circuit for testing the collector-emitter voltage Vogs, VCER: VCEX «+vvverrrrrrreeennn. 14
Figure 7 — Circuit for testing the emitter-boce voltages VER......oooovvvvee 15
Figure 8 — Test circuit of reverse bias-cate = perating area (RBSOA).......coooiiiiiiiiiiiinn, 16
Figure 9a — Waveforms of base curre. t /:5 and collector current /g during turn-off................ 16
Figure 9b — RBSOA curves during tuin-off ..., 17
Figure 10 — Circuit for testiriy safe operating pulse duration at load short circuit.
(SCSOA)....i i ol ) 18
Figure 11 — Waveforms ¢ base current /g, collector current /¢ and voltage Vg
during load short cizsuit 2ondition SCSOA. ... .. 18
Figure 12 — Circuit diagram for measuring turn-on intervals and energy............coocoveveeeeennnnn. 19
Figure 13:= Viave/orms during turn-on intervals ............ccooiiiiiiiiiii e, 20
Figure 14 — vaveforms during turn-off intervals.............oooi 21
Figure 15a — Circuit for high temperature blocking(Method 1) ........coooiiiii 23
Figure 150 — Circuit for high temperature blocking(Method 2) .........ccccooiiiiiiiiiiii e, 23
Fig re 15 —Test circuit for high temperature blocking............coocoiiiiii e, 23
Figure 16 — Circuit for Intermittent operating life ..., 24
Figure 17 — Expected number of cycles versus temperature rise ATVJ- ................................... 25
Table 1 — Failure defining characteristics and failure criteria.................c..cocoiiiiiin i, 9
Table 2 — Failure-defining characteristics for endurance and reliability tests ......................... 22

Table 3 — Minimum items of type and routine tests for transistors when applicable ............... 26


https://www.stdhive.com/standards/iec-60747-7-5-ed-10-en2005-pdf/

60747-7-5 O IEC:2005(E) -3-

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

SEMICONDUCTOR DEVICES - DISCRETE DEVICES -

Part 7-5: Bipolar transistors for power switching applications

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comy -ising
all national electrotechnical committees (IEC National Committees). The object of IEC is to “ron.ate
international co-operation on all questions concerning standardization in the electrical and electronic fieil's. 1>
this end and in addition to other activities, IEC publishes International Standards, Technical Speci. caticns,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referrzd "o a: “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Comn ‘-tee .>t.rested
in the subject dealt with may participate in this preparatory work. International, governmen.:! and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC (ollaborates closely
with the International Organization for Standardization (ISO) in accordance with conditicis determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly <= pos tible, an international
consensus of opinion on the relevant subjects since each technical committe= hac ripresentation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and < ¢ accepted by IEC National
Committees in that sense. While all reasonable efforts are made to"~ns ire that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the we * lmovhich they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National. Commi ‘ee< undertake to apply IEC Publications
transparently to the maximum extent possible in their na.ona. and regional publications. Any divergence
between any IEC Publication and the corresponding national or -egiunal publication shall be clearly indicated in
the latter.

IEC provides no marking procedure to indicate its apprc=<i and cannot be rendered responsible for any
equipment declared to be in conformity with an IEC Publication.

All users should ensure that they have the lates* ed.‘ion Cf this publication.

No liability shall attach to IEC or its director., eiapluyees, servants or agents including individual experts and
members of its technical committees and ‘ct Naconal Committees for any personal injury, property damage or
other damage of any nature whatsueve. ~whi ther direct or indirect, or for costs (including legal fees) and
expenses arising out of the publicati>n, cce of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Norm~tive =+ ferences cited in this publication. Use of the referenced publications is
indispensable for the correct ‘ipriication of this publication.

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

International Standa:d .EC 60747-7-5 has been prepared by subcommittee 47E: Discrete
semiconductor-“evices, of IEC technical committee 47: Semiconductor devices.

The text of 1.is ctandard is based on the following documents:

FDIS Report on voting
47E/279/FDIS 47E/283/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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The committee has decided that the contents of this publication will remain unchanged until
the maintenance result 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.

A bilingual version of this standard may be issued at a later date.
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Part 7-5: Bipolar transistors for power switching applications

1 Scope

This part of IEC 60747 gives requirements for bipolar switching transistors used for power
switching application above 1 A.

NOTE Requirements concerning bipolar transistors in general can be found in IEC 60747-7.
2 Normative references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated referenc=s, > latest edition
of the referenced document (including any amendments) applies.

IEC 60747-7, Semiconductor devices — Part 7: Bipolar transistors

IEC 60747-1:1983, Semiconductor devices — Discrete devices : =2 integrated circuits — Part 1:
General
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