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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SEMICONDUCTOR DEVICES -
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FOREWORD

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

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

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

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

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

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

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

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

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

DISCLAIMER

This Consolidated version is not an official IEC Standard and has been prepared for
user convenience. Only the current versions of the standard and its amendment(s)
are to be considered the official documents.

This Consolidated version of IEC 60747-16-3 bears the edition number 1.2. It consists of
the first edition (2002-05) [documents 47E/212/FDIS and 47E/219/RVD], its amendment 1
(2009-03) [documents 47E/357/CDV and 47E/372/RVC] and its amendment 2 (2017-08)
[documents 47E/545/CDV and 47E/562/RVC]. The technical content is identical to the
base edition and its amendments.

In this Redline version, a vertical line in the margin shows where the technical content
is modified by amendments 1 and 2. Additions are in green text, deletions are in
strikethrough red text. A separate Final version with all changes accepted is available
in this publication.
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International Standard IEC 60747-16-3 has been prepared by subcommittee 47E: Discrete
semiconductor devices, of IEC technical committee 47: Semiconductor devices.

The committee has decided that the contents of the base publication and its amendments 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.

IMPORTANT - The “colour inside” logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this publication using a colour printer.
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SEMICONDUCTOR DEVICES -

Part 16-3: Microwave integrated circuits —
Frequency converters

1 Scope

This part of IEC 60747 provides new measuring methods, terminology and letter symbols, as
well as essential ratings and characteristics for integrated circuit microwave frequency
converters.

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

IEC 60050-702, International Electrotechnical Vocabulary — Chapter 702: Oscillations, signals
and related devices (available at < http://www.electropedia.org/>)

IEC 60617, Graphical symbols for diagrams (available at < http://std.iec.ch/iec60617 >)

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

IEC 60748-2:1997, Semiconductor devices — Integrated circuits — Part 2: Digital integrated
circuits

IEC 60748-3, Semiconductor devices — Integrated circuits — Part 3: Analogue integrated circuits

IEC 60748-4, Semiconductor devices — Integrated circuits — Part 4: Interface integrated circuits
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IEC 61340-5-1:2007, Electrostatics — Part 5-1: Protection of electronic devices from
electrostatic phenomena — General requirements

IEC/TR 61340-5-2:2007, Electrostatics — Part 5-2: Protection of electronic devices from
electrostatic phenomena — User guide



https://webstore.iec.ch/publication/61287&preview=1

IEC 60747-16-3:2002-05+AMD1:2009-03+AMD2:2017-08 CSV(en)

This is a preview - click here to buy the full publication ‘

IEC 60747-16-3

Edition 1.2 2017-08

FINAL VERSION

Semiconductor devices —
Part 16-3: Microwave integrated circuits — Frequency converters



https://webstore.iec.ch/publication/61287&preview=1

This is a preview - click here to buy the full publication

-2- IEC 60747-16-3:2002+AMD1:2009
+AMD2:2017 CSV © IEC 2017

CONTENTS
O AT ] 5 P 4
S T o 0 o 1= 3PP 6
2 NOrMAtiVE TEfEIENCES ....ciii it 6
3 Terms and definitioNS ... 6
4 ADbbreviated termM S ..o e 8
5 Essential ratings and characteristiCs. ..o 8
B GNEIAI et 8
5.2  Application desCriplion ... e 9
5.3 Specification of the fuNCtion ... 10
5.4 Limiting values (absolute maximum rating system) ...........cooooiiiiiiii e, 12
5.5 Operating conditions (within the specified operating temperature range) ............... 13
5.6 Electrical characteriStiCs...... ..o 14
5.7 Mechanical and environmental ratings, characteristics and data............................ 15
5.8 Additional information...........cooiiiii 15
6 Measuring MeEthOds .. ... 16
8.1 GNEIAI e 16
6.2  €Conversion gain (Gg) . ...iiiiiiiiiiiiiiiii e 16
6.3 Conversion gain flatness (AG;)..........oeeeiiiiiiii 18
6.4 LO/IF isolation (PLg /PLo(IF)) «wreeerreeemererireis i 21
6.5 LO/RF is01@tion (PLg /[P LQ(RF)) - rereeeerereameansies e 22
6.6  RF/IF, IF/RF iSOIAtiON ..ovuiiiie e 23
6.7 Image rejection (Py /Pg(im)) o eeoeeemeeeee 27
6.8 Sideband suppression (Po /Pg(()) -veeeeomroimieeieie 29
6.9  OULPUL POWET (P) 1o oiiiiiiiiiiiiii i 31
6.10 Output power at 1-dB conversion compression (Py(qgg)) ----w-veeereemeemieninininis 31
I B o 1LY e [0 [ =Y 3 TP 32
6.12 Intermodulation distortion (P,/P) .......ccccouuiiiiiiiiiiiiiiiiiiiiiiiiiii 35
6.13 Output power at the intercept point (for intermodulation products) (Pn(lP)) ............. 38
6.14 LO port return 0SS (Lygy()) -+ veveemeeeriorimseiisis i 39
6.15 RF port return 108 (LygyRF)) ---veeveemeeemsemeee 40
6.16 IF port return 10Ss (Lygg(jF))- - eroveeeemmmeririniiii i 42
=TT o 1o Y = T o1 7/ 44
Figure 1 — Electrical terminal SymboIS ... 11
Figure 2 — Circuit diagram for the measurement of conversion gain................ccoeeiiiiiinnnnn.. 17
Figure 3 — Circuit diagram for the measurement of the LO/IF isolation ...............cccooviiinnnnn. 21
Figure 4 — Circuit diagram for the measurement of the LO/RF isolation...........c...cooocooiiiiniis 22
Figure 5 — Circuit diagram for the measurement of the RF/IF isolation for type A.................. 24
Figure 6 — Circuit diagram for the measurement of the IF/RF isolation for type B .................. 26
Figure 7 — Circuit diagram for measurement of noise figure ..............ccooiiiiiii i, 33
Figure 8 — Circuit for the measurement of intermodulation distortion.................................. 36
Figure 9 — Circuit for the measurement of the LO port return loss ... 39

Figure 10 — Circuit for the measurement of the RF/IF portreturn 1oss ...........occoeieiiiiiinnnnnn. 41


https://webstore.iec.ch/publication/61287&preview=1

This is a preview - click here to buy the full publication

IEC 60747-16-3:2002+AMD1:2009
+AMD2:2017 CSV © IEC 2017

Table 1 — Function of terminals.....
Table 2 — Electrical limiting values
Table 3 — Electrical characteristics

—-3-


https://webstore.iec.ch/publication/61287&preview=1

This is a preview - click here to buy the full publication

-4 - IEC 60747-16-3:2002+AMD1:2009
+AMD2:2017 CSV © IEC 2017

INTERNATIONAL ELECTROTECHNICAL COMMISSION

SEMICONDUCTOR DEVICES -

Part 16-3: Microwave integrated circuits —
Frequency converters

FOREWORD

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

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

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

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

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

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

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

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

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

DISCLAIMER

This Consolidated version is not an official IEC Standard and has been prepared for
user convenience. Only the current versions of the standard and its amendment(s)
are to be considered the official documents.

This Consolidated version of IEC 60747-16-3 bears the edition number 1.2. It consists of
the first edition (2002-05) [documents 47E/212/FDIS and 47E/219/RVD], its amendment 1
(2009-03) [documents 47E/357/CDV and 47E/372/RVC] and its amendment 2 (2017-08)
[documents 47E/545/CDV and 47E/562/RVC]. The technical content is identical to the
base edition and its amendments.

This Final version does not show where the technical content is modified by
amendments 1 and 2. A separate Redline version with all changes highlighted is
available in this publication.


https://webstore.iec.ch/publication/61287&preview=1

This is a preview - click here to buy the full publication

IEC 60747-16-3:2002+AMD1:2009 -5-
+AMD2:2017 CSV © IEC 2017

International Standard IEC 60747-16-3 has been prepared by subcommittee 47E: Discrete
semiconductor devices, of IEC technical committee 47: Semiconductor devices.

The committee has decided that the contents of the base publication and its amendments 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.


https://webstore.iec.ch/publication/61287&preview=1

This is a preview - click here to buy the full publication

-6- IEC 60747-16-3:2002+AMD1:2009
+AMD2:2017 CSV © IEC 2017

SEMICONDUCTOR DEVICES -

Part 16-3: Microwave integrated circuits —
Frequency converters

1 Scope

This part of IEC 60747 provides new measuring methods, terminology and letter symbols, as
well as essential ratings and characteristics for integrated circuit microwave frequency
converters.

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

IEC 60050-702, International Electrotechnical Vocabulary — Chapter 702: Oscillations, signals
and related devices (available at < http://www.electropedia.org/>)

IEC 60617, Graphical symbols for diagrams (available at < http://std.iec.ch/iec60617 >)

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

IEC 60748-2:1997, Semiconductor devices — Integrated circuits — Part 2: Digital integrated
circuits

IEC 60748-3, Semiconductor devices — Integrated circuits — Part 3: Analogue integrated circuits
IEC 60748-4, Semiconductor devices — Integrated circuits — Part 4: Interface integrated circuits

IEC 61340-5-1:2007, Electrostatics — Part 5-1: Protection of electronic devices from
electrostatic phenomena — General requirements

IEC/TR 61340-5-2:2007, Electrostatics — Part 5-2: Protection of electronic devices from
electrostatic phenomena — User guide


http://www.electropedia.org/
http://std.iec.ch/iec60617
https://webstore.iec.ch/publication/61287&preview=1



