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Introduction
This draft standard is based on national and international discussions. Y our comments on this draft are invited and will assist in
the preparation of the consegquent 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. Pleaseindicate if you are aware of any reason why this draft standard should not be published as a British Standard.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 beregjected.

Template for comments and secr etariat observations

All comments should be submitted online at https.//standar dsdevelopment.bsigroup.com/. You will need to register in

order to comment.

Date; xx/xx/20xx

Document: 1SO/DIS xxxx

an alternative cannot be supported
as serious problems have been
lencountered in its use in the UK.

1 2 3 4 5 (6) 7
MB | Clause No./ Subclause| Paragraph/Figure/ Type of Commend (justification Proposed change by the MB Secretariat observations on
No./Annex (e.g. 3.1) Table/Note comment for change) by theMB each comment submitted
31 Definition 1 ed Definition is ambiguous and needs [JAmend to read '...so that the mains
clarifying. connector to which no connection...'
6.4 Paragraph 2 te The use of the UV photometer as  ||[Delete reference to UV photometer.
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115 INTERNATIONAL ELECTROTECHNICAL COMMISSION

116

117

118 SEMICONDUCTOR DEVICES -

119

120 Part 2: Discrete devices — Rectifier diodes

121

122

123

124 FOREWORD

125 1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising all national
126 electrotechnical committees (IEC National Committees). The object of IEC is to promote international co-operation on all
127 questions concerning standardization in the electrical and electronic fields. To this end and in addition to other activities,
128 IEC publishes International Standards, Technical Specifications, Technical Reports, Publicly Available Specifications (PAS)
129 and Guides (hereafter referred to as “IEC Publication(s)”). Their preparation is entrusted to technical committees; any IEC
130 National Committee interested in the subject dealt with may participate in this preparatory work. International, governmental
131 and non-governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely with
132 the International Organization for Standardization (ISO) in accordance with conditions determined by agreement between
133 the two organizations.

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

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

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

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

146 6) All users should ensure that they have the latest edition of this publication.
147 7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and members of

148 its technical committees and IEC National Committees for any personal injury, property damage or other damage of any
149 nature whatsoever, whether direct or indirect, or for costs (including legal fees) and expenses arising out of the publication,
150 use of, or reliance upon, this IEC Publication or any other IEC Publications.

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

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

159 EC 60747-2 has been prepared by subcommittee 47E: Discrete semiconductor devices, of IEC
160 technical committee 47: Semiconductor devices. It is an International Standard.

161 This fourth edition cancels and replaces the third edition published in 2016. This edition constitutes a
162 technical revision.

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

164 a) Some mistakes and confusing wording were amended,;
165 b) The terms and definitions for partial thermal resistance junction-to-case are added,;

166 ¢) Clauses 3, 4, 5, 6, and 7 were amended with some deletions of information no longer in use and
167 with some necessary additions.
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168  This International Standard is to be used in conjunction with JEC 60747-1:2006 and Amendment 1:2010.

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

Draft Report on voting

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

170
171 Full information on the voting for its approval can be found in the report on voting indicated in the above
172 table.

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

174 This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in accordance
175 with ISO/IEC Directives, Part1 and ISO/IEC Directives, IEC Supplement, available at
176  www.iec.ch/members_experts/refdocs. The main document types developed by IEC are described in
177 greater detail at www.iec.ch/publications.

178 The committee has decided that the contents of this document will remain unchanged until the stability
179  date indicated on the IEC website under webstore.iec.ch in the data related to the specific document.
180 At this date, the document will be

181 reconfirmed,

182 e withdrawn,

183 e replaced by a revised edition, or
184 e amended.

185

186
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SEMICONDUCTOR DEVICES -

Part 2: Discrete devices — Rectifier diodes

1 Scope

This part of IEC 60747 specifies product specific standards for terminology, letter symbols, essential
ratings and characteristics (properties), measuring and test methods, requirements for type tests,
routine tests, endurance tests and marking for the following discrete semiconductor devices:

— generic rectifier diodes;

— avalanche rectifier diodes;

— fast-switching rectifier diodes;

— Schottky barrier diodes.

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

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

IEC 60050-521, International Electrotechnical Vocabulary — Part 521: Semiconductor devices and
integrated circuits (available at https://www.electropedia.org)

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

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

EC 60749-28, Semiconductor devices — Mechanical and climatic test methods — Part 25: Temperature
cycling

EC 60749-34, Semiconductor devices — Mechanical and climatic test methods — Part 34: Power cycling
3 Terms and definitions

For the purposes of this document, the terms and definitions given in |[EC 60747-1, IEC 60050-521
(except for definitions 521-05-18, 521-05-25 and 521-05-26) and the following apply.

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

e |EC Electropedia: available at https://www.electropedia.org/

e |ISO Online browsing platform: available at htips://www.iso.org/obp

3.1 General

3.1.1

forward direction

direction of the flow of continuous (direct) current in which a semiconductor diode has the lower
resistance
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3.1.2

reverse direction

direction of the flow of continuous (direct) current in which a semiconductor diode has the higher
resistance

3.1.3
anode terminal
terminal to which forward current flows from the external circuit

3.1.4
cathode terminal
terminal from which forward current flows to the external circuit

3.2 Voltages

3.21

repetitive peak reverse voltage
VRRM

highest instantaneous value of the reverse voltage, including all repetitive transient voltages, but
excluding all non-repetitive transient voltages

Note 1 to entry: See Figure 1 — Reverse voltage ratings

Y

Figure 1 — Reverse voltage ratings

3.2.2
non-repetitive peak reverse voltage
peak transient reverse voltage

VRsm
highest instantaneous value of any non-repetitive transient reverse voltage

Note 1toentry: Therepetitive voltage is usually afunction of the circuit and increases the power dissipation of the device. A
non-repetitive transient voltage is usually due to an external cause and itis assumed thatits effect has completely disappeared
before the next transient arrives. See Figure 1 — Reverse voltage ratings

3.2.3
breakdown voltage

V(eR)
voltage in the region where breakdown occurs
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3.24
forward voltage
Ve

voltage across the terminals which results from the flow of current in the forward direction

3.2.5
peak forward voltage

VEm
voltage across the terminals which results from the specified peak forward current
3.2.6

forward recovery voltage
Vfr

varying voltage occurring during the forward recovery time after instantaneous switching from zero or a

specified reverse voltage to a specified forward current

3.2.7
reverse voltage
Vr

constant voltage applied to a diode in the reverse direction

3.3 Currents

3.3.1
forward current
Ig

current flowing through the diode in forward direction

3.3.2
mean forward current

Ie(av)
value of the forward current averaged over the full cycle

3.3.3
RMS forward current

Ir(RMS)
RMS value of the forward current over one complete cycle of the operating frequency

3.34
peak forward current

Iem
maximum value of forward current time function

3.3.5
repetitive peak forward current

IeRM
peak value of the forward current including all repetitive transient currents

Note 1 to entry: See Figure 6.
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|

Tesm

Term 1

0 -
t
iR '
Figure 2 — Forward current ratings
3.3.6
non-repetitive surge forward current
Irgm

forward current pulse of short time duration and specified waveform, whose application 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)

Note 1 to entry: See Figure 6.

3.3.7
reverse current
Ir

current flowing through the diode when reverse voltage is applied

3.3.8
reverse recovery current
Irr

part of the reverse current which occurs during the reverse recovery until quasi static conditions have
been reached

3.3.9
12t value
integral of the square of non-repetitive surge forward current over the duration of the current surge

3.3.10
peak case non-rupture current

Irsmc

peak value of reverse current that will not cause bursting of the case or the emission of a plasma beam
under specified conditions, waveform and duration of the current as well as temperature

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-rupture current, provided that no plasma beam was emitted. Parts of the case shall not break away, nor shall the device
melt externally or burst into flames.
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3.4 Power dissipation

3.41
total power dissipation
Piot

sum of all partial power dissipation and the mean gate power dissipation, during a full cycle

3.4.2
forward power dissipation
Pr

partial power dissipation resulting from forward power

3.4.3
mean forward power dissipation

Pe(av)
mean partial power dissipation resulting from forward power

3.4.4
forward recovery dissipation
Pfr

power dissipation during forward recovery

3.4.5
reverse power dissipation
Pr

partial power dissipation resulting from reverse power

3.4.6
reverse recovery dissipation
Prr

power dissipation during reverse recovery

3.4.7
surge reverse power dissipation

Prsm

<avalanche rectifier diodes> power which is dissipated within the diode resulting from surges occurring
when it is operating in the reverse direction

3.4.8
repetitive peak reverse power dissipation

PrrM

<avalanche rectifier diodes> power which is dissipated within the diode resulting from repetitive peak
currents when it is operating in the reverse direction

3.4.9
mean reverse power dissipation

PRr(av)
<avalanche rectifier diodes> power which is dissipated within the diode resulting from constant reverse
current or as a mean value of a periodical function when it is operating in the reverse direction

3.4.10
partial thermal resistance junction-to-case, anode side

Rinj-c)a
thermal resistance between the junction and the anode side of the case
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3.4.11
partial thermal resistance junction-to-case, cathode side

Rin(j-c)k
thermal resistance between the junction and the cathode side of the case

3.5 Switching characteristics

3.5.1

forward recovery time

Iy

time interval between the instant when the forward voltage rises through a specified first value and the
instant when it falls from its peak value 75, to a specified second value close to the final stable value
of forward voltage, or when the extrapolated forward voltage reaches zero, upon the application of a
specified step of forward current following a zero voltage or other specified reverse voltage condition

Note 1 to entry:  See Figure 3 — Voltage waveform during forward recovery (Method 1)
and Figure 4 — Voltage waveform during forward recovery (Method II)

, especially for the final stable value and extrapolation of the forward voltage.
" A

Vfrm 1

~Y

Figure 3 — Voltage waveform during forward recovery (Method I)
v A

Vfrm T

-
|
t

Figure 4 — Voltage waveform during forward recovery (Method Il)

Note 2 to entry: For Method I, the specified first and second values referred to in the definition are usually 10% and 110%,
respectively, of the final stable value (V¢ in Figure 3 — Voltage waveform during forward recovery (Method 1)

).
Note 3toentry: ForMethod ll, the extrapolation is camried out with respect to specified points Aand Bwhere Aand B areusually
90% and 50% of V. as shown in generalized form in Figure 4 — Voltage waveform during

frm
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396 forward recovery (Method Il)

397

398 Note 4 to entry: The Method | is preferred for V= values up to about 10 V and the Method Il for values considerably higher.
399 3.5.2

400 reverse recovery time

401 ¢

rr

402 time interval between the instant when the current passes through zero, when changing from the forward
403 direction to the reverse direction, and the instant when the extrapolated reverse current reaches zero

404 Note 1 to entry: See Figure 5 — .

'
Tem
;””
I”'
'l
'/ tl‘l‘ l l
! -l
| |
berr : Lerf :
0 1 T
| T
|
Irrm e e e e e e e e e e e e
(dipy/dt)i=o I (diprf/dt) max
405
406 Figure 5 — Current waveform during reverse recovery
407 Note 2 to entry: The extrapolation is carried out with respect to specified points A and B as shown in generalized form in

408 Figure 5 — . Point A is often specified at 90% of / and point B at 25% of /.

rrm?’

409  3.5.3
410 reverse recovery current rise time
411 t

rer

412 time interval between the beginning of the reverse recovery time and the instant when the reverse
413 recovery current reaches its peak value after instantaneous switching from a specified forward current
414  to a specified reverse voltage

415  3.5.4
416 reverse recovery current fall time
47t

rrf

418  time interval between the instant when the reverse recovery current reaches its peak value and the end
419  of reverse recovery time after instantaneous switching from a specified forward current to a specified
420 reverse voltage

421 3.5.5
422 recovered charge
423 O,

424  total charge recovered from the diode during a specified integration time after switching from a specified
425 forward current condition to a specified reverse condition:
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