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1)

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 comprising
aII national electrotechnical committees (IEC National Committees) The object of [E is to promote

this end and in addltlon to other activities, IEC publishes International Standargs, pecifications,
Technical Reports, Publicly Available SpeC|f|cat|ons (PAS) and Guides ( 8 Q as “IEC

Publication(s)”). Their preparation is entrusted to technical committees; any IEC N erested
in the subject dealt with may participate in this preparatory work and non-
governmental organizations liaising with the IEC also participate in this¢prep EC\collab rates closely
with the International Orgamzatlon for Standardization (ISO) in accord ditions determined by

consensus of opinion on the relevant subjects since each i amitt Y épresentation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations fori ti Q accepted by IEC National
Committees in that sense. While all reason Q are\ M at the technical content of IEC
Publications is accurate, IEC cannot be e hich they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity i 3 i undertake to apply IEC Publications
transparently to the maximum extent posgible in th' i and regional publications. Any divergence
between any IEC Publication and the corregpon gional publication shall be clearly indicated in
the latter.

5) IEC provides no marking ¥ indicate i dl and cannot be rendered responsible for any
equipment declared to be i ) i i

6) All users should ensure(that\th

7) No liability shal 3 employees, servants or agents including individual experts and
members of its te attonal Committees for any personal injury, property damage or
other damage of &n her direct or indirect, or for costs (including legal fees) and
expenses arising 3 icat ge of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawnXo the e references cited in this publication. Use of the referenced publications is
indispensakfle forthe ion of this publication

9) Attentig e possibitity that some of the elements of this IEC Publication may be the subject of
paten held responsible for identifying any or all such patent rights

International IEC 60747-7-5 has been prepared by subcommittee 47E: Discrete

semiconductor dewices, of IEC technical committee 47: Semiconductor devices.

The text of this standard 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.

@%
S
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SEMICONDUCTOR DEVICES - DISCRETE DEVICES -

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 6074

2 Normative references

The following referenced documents are indispensable for th application o document.

IEC 60747-1:1983, Semiconductor de
General

ydhtegrated circuits — Part 1:

3 Terms and definitions

For the purposes of thi

3.1
switching timeQ

td(on)’ tl”_ tS and tf
as described in |
waveform is the

breakdown voltage is’ relatively constant over decreasing collector current for a specified
termination between base and emitter terminals

3.3

turn-on energy (per pulse)

Eon

energy dissipated in transistor during turn-on

3.4
turn-off energy (per pulse)

Eoft
energy dissipated in transistor during turn-off
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4 Letter symbols — Energies

See |IEC 60747-7.

Name and designation Letter symbol Remarks

Turn-on energy Eon

Energy is always per pulse

Turn-off energy Eoff

5 Essential ratings and characteristics

5.1 Ratings (limiting values)

Ratings shall be valid for the whole range of operating conditions a
device, with reference to a curve where appropriate.

5.1.1 Temperatures

51.1.1 Minimum and maximum of operating temperatuxes;.a ent or case or virtual

junction (T, or T ;. Tvj)
5.1.1.2 Minimum and maximum @

5.1.2 Currents
The ratings must cover the operation ¢f the~device ©
Where such ratings are temyerature deen i

5.1.2.1

5.1.2.2 i \ ak repetitive collector current, under

5.1.2.3

5.1.2.4 2 : S aximum peak repetitive base current, under specified
5.1.2.5

5.1.3
5.1.3.1 Maximum collector-base voltage with zero emitter current (Vcg(0)

5.1.3.2 Maximum collector-emitter voltage, either with zero base current or with a
specified emitter-base reverse voltage (Vggg or Vegx)-

5.1.3.3 Maximum emitter-base voltage with zero collector current (Vggg)-
5.1.3.4 Collector-emitter sustaining voltage (Vcexsus)-

Maximum rated value at specified collector current and specified base-emitter (reverse)
voltage
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5.1.4 Power dissipation

5.1.41 Maximum total power dissipation (without additional cooling for ambient-
rated devices) up to ambient or case temperature of 25 °C (Py).

5.1.4.2 Derating factor above 25 °C or, for case-rated devices, derating curve
5.1.5 Safe operating areas
5.1.5.1 Forward biased safe operating area (FBSOA)

Diagram showing the area of collector currents (/) and collector-emitter voltages (Vg) which
the transistor will sustain simultaneously without being damaged by thermal overload or by
the first or second breakdown, for d.c. and pulse operation.

Conditions to be specified:

— case temperature (T.);
— pulse time (tp);

— duty cycle (9).

5.1.5.2 Reverse biased safe operating area (R

Diagram showing the area of collector currents
the transistor will sustain simultaneo for
being damaged

Conditions to be specified:
— case temperature (T.);
— reverse base current

— conditions in the d

of short-circuit duration (t5(g¢)) and collector-emitter
ded under the load short circuit conditions. The device

NOTE One or moreQf these currents should be stated.

5.2.1.1 Collector-base current (Icg0)
— Maximum value at 25 °C, preferably at the maximum rated value of the collector-base
voltage and with the emitter open-circuited.

— Maximum value at a high operating temperature, at a voltage preferably between 65 %
and 85 % of the maximum rated collector-base voltage, and with the emitter open-circuited.

5.2.1.2 Collector-emitter current (Icgx)

— Maximum value at 25 °C, preferably at the maximum rated value of collector-emitter
voltage and under specified base-emitter bias conditions.

— Maximum value at a high operating temperature, at a voltage preferably between 65 %
and 85 % of the maximum rated collector-emitter voltage and under specified base-emitter
bias conditions.
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5.21.3 Collector-emitter current (/cgs)
— Maximum value at 25 °C, preferably at the maximum rated value of the collector-emitter
voltage and with the base short-circuited to the emitter.

— Maximum value at a high operating temperature, at a voltage preferably between 65 %
and 85 % of the maximum rated collector-emitter voltage and with the base short-circuited
to the emitter.

5.2.1.4 Collector-emitter current (/cgr)

— Maximum value at 25 °C, preferably at the maximum rated collector-emitter voltage and
with a specified base-emitter resistance.

— Maximum value at a high operating temperature, at a voltage preferably between 65 %
and 85 % of the maximum rated collector-emitter voltage and with S e-emitter
resistance.

5.2.1.5 Emitter-base current (/ggg)

collector open-circuited.

— Maximum value at a high operating temperaturd
and with the collector open-circuited.

5.2.2 Static value of common-emitte

current
5.2.4 Base-em; g

Maximum value &

5.2.6 Turn-off energy (E )

Maximum value per pulse with inductive load under specified conditions of T, or T; or T,;,high
VcE , high Ic and /g.

5.2.7 Switching times
5.2.71 Turn-on delay time (ty.op))

Maximum value for resistive load under specified conditions.

5.2.7.2 Rise time (t,)

Maximum value, at nominal values of collector current (/) and base forward current (/g4).


https://standards.iteh.ai/catalog/standards/iec/784a90ce-0c44-4a0f-a66c-c07e16380b0c/iec-60747-7-5-2005

60747-7-5 O IEC:2005(E) -9-

5.2.7.3 Turn-on time (t,,,)

Maximum value, at nominal values of collector current (/;), base forward current (/g4) and
base-emitter voltage (Vgg) prior to turn-on pulse.

5.2.7.4 Storage time (t,)

Maximum value, at nominal values of collector current (/c) and base forward and reverse
currents (/g4 and Ig,).

5.2.7.5  Fall time (t;)

Maximum value for resistive load under specified conditions.

5.2.7.6 Turn-off time ()

Maximum value, at nominal values of collector current (/;) and_bs
currents (/g4 and Ig5).

Gang/reverse

5.2.8  Thermal resistance junction to case (Ryy.c))

Maximum value for case-rated transistors.

5.2.11 Transi

Fallure-defln_lng Failure criteria Measurement conditions
Characteristics
ICES ICES> USL SpeCIfled VCE
VCEsat VCESat>USL IC SpeCified for VCEsat

USL: upper specified limit.

6.1.1 Voltages and currents
6.1.1.1 Collector current (/)
6.1.1.1.1 Purpose

To verify that the collector current capability of a transistor is not less than the maximum rated
value /s under specified conditions.
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