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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SEMICONDUCTOR DEVICES -
DISCRETE DEVICES -

Part 4: Microwave diodes and transistors

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization ccmpr.ing
all national electrotechnical committees (IEC National Committees). The object of IEC is<to p "mote
international co-operation on all questions concerning standardization in the electrical and elec onic fie.ds. To
this end and in addition to other activities, IEC publishes International Standards, Technical S ecifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter re‘erred 10 as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Cc nmittee interested
in the subject dealt with may participate in this preparatory work. International, .govc = nental and non-
governmental organizations liaising with the IEC also participate in this preparation. 1.°C col aborates closely
with the International Organization for Standardization (ISO) in accordance with ~ono.ions determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nea 'v 25 possible, an international
consensus of opinion on the relevant subjects since each technical cecmmittee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for internaticsici us> and are accepted by IEC National
Committees in that sense. While all reasonable efforts are nade ‘o ersure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the “».4y in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC Natioral Con.nittees undertake to apply IEC Publications
transparently to the maximum extent possible in their ~aticnal and regional publications. Any divergence
between any IEC Publication and the corresponding nationai or regional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide any attestation of © cnfurmity. Independent certification bodies provide conformity
assessment services and, in some areas, accets v IEC marks of conformity. IEC is not responsible for any
services carried out by independent certifica. on < .dies.

6) All users should ensure that they have the ate.t edition of this publication.

7) No liability shall attach to IEC or its dire >tors, employees, servants or agents including individual experts and
members of its technical commitiz2s « nd IEC National Committees for any personal injury, property damage or
other damage of any nature w. atsucver, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the rublcation, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to-.i.» Nurmative references cited in this publication. Use of the referenced publications is
indispensable for th¢ corr. ct application of this publication.

9) Attention is drawn to ti = possibility that some of the elements of this IEC Publication may be the subject of
patent rights. .= shall ncc be held responsible for identifying any or all such patent rights.

DISCLAIMER

This Chnsolidated version is not an official IEC Standard and has been prepared for

uter convenience. Only the current versions of the standard and its amendment(s)
Bre *0 be considered the official documents.

Tiiis Consolidated version of IEC 60747-4 bears the edition number 2.1. It consists of
the second edition (2007-08) [documents 47E/330/FDIS and 47E/339/RVD] and its
amendment 1 (2017-01) [documents 47E/499/CDV and 47E/517/RVC]. The technical
content is identical to the base edition and its amendment.

This Final version does not show where the technical content is modified by
amendment 1. A separate Redline version with all changes highlighted is available in
this publication.
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International Standard IEC 60747-4 has been prepared by subcommittee 47E: Discrete
semiconductor devices, of IEC technical committee 47: Semiconductor devices.

This second edition constitutes a technical revision.

The major technical changes with regard to the previous edition are as follows:

a) the clause of bipolar transistors has been added;

b) the clause of field-effect transistors has been amended.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

The list of all parts of the IEC 60747 series, under the general title Semiconductor devic>s --
Discrete devices, can be found on the IEC website.

The committee has decided that the contents of the base publication and its_.amendment will
remain unchanged until the stability date indicated on the IEC wcb site under
"http://webstore.iec.ch"” in the data related to the specific publicatior. A¢. his date, the
publication will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or
e amended.
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SEMICONDUCTOR DEVICES -
DISCRETE DEVICES -

Part 4: Microwave diodes and transistors

1 Scope

This part of IEC 60747 gives requirements for the following categories of discrete devices.

— variable capacitance diodes and snap-off diodes (for tuning, up-converter or harmuonic
multiplication, switching, limiting, phased shift, parametric amplification);

— mixer diodes and detector diodes;

— avalanche diodes (for direct harmonic generation, amplification);
— gunn diodes (for direct harmonic generation);

— bipolar transistors (for amplification, oscillation);

— field-effect transistors (for amplification, oscillation).

2 Normative references

The following referenced documents are indispensable fc: tha application of this document.
For dated references, only the edition cited applies. r ar Lndated references, the latest edition
of the referenced document (including any amendr.cnts, applies.

IEC 60050-702, International Electrotechnical Vocabulary — Chapter 702: Oscillations, signals
and related devices (available at: <http://ww\'.ele<tropedia.org>)

IEC 60747-1:2006, Semiconductor devicez - Part 1: General
IEC 60747-1/AMD 1:2010

IEC 60747-7:2000, Semiconductcr acvices — Part 7: Bipolar transistors

IEC 60747-8:2000, Semicordr ctor devices — Part 8: Field-effect transistors

3 Variable capariwaoncz, snap-off diodes and fast-switching schottky diodes

3.1 Variable-~apacnince diodes
3.1.1 Generol

The pro ‘isions of this part deal with diodes (excluding snap-off diodes) in which the variable
capacior ce effect is used; they cover four applications: tuning, harmonic multiplication,
vwitching Jincluding limiting), parametric amplification.

T. e devices for these applications are defined as follows:

Diodes for tuning

Diodes which are used to vary the frequency of a tuned circuit. These diodes are usually
characterized a frequency of resonance much higher than the frequency of use and have a
known capacitance/voltage relationship.

Diodes for harmonic multiplication

These diodes must have a non-linear capacitance/voltage relationship at the frequency of
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