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Nationales Vorwort

Das internationale Dokument IEC 49/1353/CD:2020-09 ,Surface acoustic wave (SAW) and bulk acoustic wave
(BAW) duplexers of assessed quality — Part 2: Guidelines for the use“ (CD, en: Committee Draft) ist unverandert
in diesen Norm-Entwurf Gbernommen worden.

Das internationale Dokument wurde vom IEC/TC 49 ,Piezoelectric, dielectric and electrostatic devices and
associated materials for frequency control, selection and detection® der Internationalen Elektrotechnischen

Kommission (IEC) erarbeitet und unterliegt dem Copyright der IEC . Das Dokument wurde den nationalen
Komitees zur Stellungnahme vorgelegt.

Die Internationale Elektrotechnische Kommission (IEC) und das Europaische Komitee fur Elektrotechnische
Normung (CENELEC) haben vereinbart, dass ein auf IEC-Ebene erarbeiteter Entwurf fir eine Internationale
Norm zeitgleich (parallel) bei IEC und CENELEC zur Umfrage (CDV-Stadium) und Abstimmung als FDIS
(en: Final Draft International Standard) bzw. Schluss-Entwurf fir eine Europaische Norm gestellt wird, um eine
Beschleunigung und Straffung der Normungsarbeit zu erreichen. Dokumente, die bei CENELEC als
Europaische Norm angenommen und ratifiziert werden, sind unverandert als Deutsche Normen zu
Ubernehmen.

Da der Abstimmungszeitraum fir einen FDIS bzw. Schluss-Entwurf FprEN nur 6 Wochen betragt, und dann
keine sachlichen Stellungnahmen mehr abgegeben werden kdnnen, sondern nur noch eine ,JA/NEIN®-
Entscheidung mdglich ist, wobei eine ,NEIN“-Entscheidung fundiert begriindet werden muss, wird bereits der
CD als DIN-Norm-Entwurf veréffentlicht, um die Stellungnahmen aus der Offentlichkeit friihzeitig
berucksichtigen zu kénnen.

Dieses Dokument enthalt unter Berticksichtigung des Beschlusses des Technischen Beirats Internationale und
Nationale Koordinierung (TBINK) der DKE vom 17.09.2020 nur die englische Fassung von
IEC 49/1353/CD:2020.

Fir dieses Dokument ist das nationale Arbeitsgremium DKE/K 642 ,Piezoelektrische Bauteile zur
Frequenzstabilisierung und -selektion® der DKE Deutsche Kommission Elektrotechnik Elektronik
Informationstechnik in DIN und VDE (www.dke.de) zustandig.

Aktuelle Informationen zu diesem Dokument kdnnen Uber die Internetseiten von DKE (www.dke.de) und DIN
(www.din.de) durch eine Suche nach der Dokumentennummer aufgerufen werden.

Fir den Fall einer undatierten Verweisung im normativen Text (Verweisung auf ein Dokument ohne Angabe
des Ausgabedatums und ohne Hinweis auf eine Abschnittsnummer, eine Tabelle, ein Bild usw.) bezieht sich
die Verweisung auf die jeweils aktuellste Ausgabe des in Bezug genommenen Dokuments.

Fir den Fall einer datierten Verweisung im normativen Text bezieht sich die Verweisung immer auf die in Bezug
genommene Ausgabe des Dokuments.

Der Zusammenhang der zitierten Dokumente mit den entsprechenden deutschen Dokumenten ergibt sich,
soweit ein Zusammenhang besteht, grundsatzlich tGber die Nummer der entsprechenden IEC-Publikation.
Beispiel: IEC 60068 ist als EN 60068 als Europaische Norm durch CENELEC Ubernommen und als
DIN EN 60068 ins Deutsche Normenwerk aufgenommen.

Es wird auf die Mdglichkeit hingewiesen, dass einige Elemente dieses Dokuments Patentrechte berlhren
koénnen. IEC ist nicht dafiir verantwortlich, einige oder alle diesbeziglichen Patentrechte zu identifizieren.

Das Original-Dokument enthalt Bilder in Farbe, die in der Papierversion in einer Graustufen-Darstellung

wiedergegeben werden. Elektronische Versionen dieses Dokuments enthalten die Bilder in der originalen
Farbdarstellung.
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Anderungen

Gegeniiber DIN EN IEC 62604-2:2018-08 wurden folgende Anderungen vorgenommen:

a) Alle Abschnitte wurden unter Berlcksichtigung des gesamten Inhalts der vorherigen Ausgabe
entsprechend den aktuellen Anforderungen an Form und Gestaltung Uberarbeitet;

b) die Duplexer werden beschrieben;

c) Duplexer mit symmetrischem RX-Anschluss werden in 7.3, Messverfahren fir Duplexer, behandelt.
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SURFACE ACOUSTIC WAVE (SAW) AND BULK
ACOUSTIC WAVE (BAW) DUPLEXERS
OF ASSESSED QUALITY -

Part 2: Guidelines for the use

1 Scope

This part of IEC 62604 concerns duplexers which can separate receiving signals from transmitting signals and
are key components for two-way radio communications, and which are generally used in mobile phone systems
compliant with CDMA systems such as N-CDMA in second generation mobile telecommunication systems
(2G), W-CDMA / UMTS (3G) or LTE (4G). While in 2G systems mainly dielectric duplexers have been used,
the ongoing miniaturization in 3G and 4G mobile communication systems promoted the development and
application of acoustic wave duplexers due to their small size, light weight and good electrical performance.
While standard surface acoustic wave (SAW) duplexers have been employed for applications with moderate
requirements regarding the steepness of individual filters, applications with narrow duplex gap (e.g. Bands 2,
3, 8, 25), i.e. the frequency gap between receiving and transmitting bands, require the application of
temperature-compensated (TC) SAW or bulk acoustic wave (BAW) technology, because of their better
temperature characteristics and resonator Q-factors.

It is neither the aim of these guidelines to explain theory, nor to attempt to cover all the eventualities which may
arise in practical circumstances. These guidelines draw attention to some of the more fundamental questions,
which should be considered by the user before he places an order for SAW and BAW duplexers for a new
application. Such a procedure will be the user’s insurance against unsatisfactory performance. Because SAW
and BAW duplexers have very similar performance for the usage, it is useful and convenient for users that both
duplexers are described in one standard.

Standard specifications, such as those of IEC, of which these guidelines form a part, and national specifications
or detail specifications issued by manufacturers will define the available combinations of centre frequency, pass
bandwidth and insertion attenuation for each sort of transmitting and receiving filters and the isolation level
between transmitter and receiver ports, etc. These specifications are compiled to include a wide range of SAW
and BAW duplexers with standardized performances. It cannot be over-emphasized that the user should,
wherever possible, select his duplexers from these specifications, when available, even if it may lead to making
small modifications to his circuit to enable the use of standard duplexers. This applies particularly to the
selection of the nominal frequency band.

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 60862-1:2015, Surface acoustic wave (SAW) filters of assessed quality — Part 1: Generic specification

IEC 62575-1:2015, Radio frequency (RF) bulk acoustic wave (BAW) filters of assessed quality — Part 1: Generic
specification

3 Terms and definitions
No terms and definitions are listed in this document.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:
e |EC Electropedia: available at http://www.electropedia.org/

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

6 Documents

Document Sharing Hub

Full document details: E DIN EN IEC 62604-2:2021-06


http://www.avadocuments.com/doc/e-din-en-iec-62604-2-2021-06
http://www.avadocuments.com/doc/e-din-en-iec-62604-2-2021-06

— Entwurf —
E DIN EN IEC 62064-2:2021-06

4 Technical considerations

It is of prime interest to a user that the duplexer characteristics should satisfy particular specifications. The
selection of the front-end circuits in user equipments and SAW and BAW duplexers to meet such specifications
should be a matter of agreement between the user and the manufacturer.

Duplexer characteristics are usually expressed in terms of centre frequency, pass bandwidth and insertion
attenuation for each of transmitting and receiving filter parts in the duplexer and isolation level between the
transmitter and receiver ports. Since the SAW and BAW duplexer is used in RF front-end of the user
equipments, lower insertion attenuation, higher isolation/rejection level, stronger power durability and
smaller/thinner package dimensions are strictly required.

5 Fundamentals of SAW and BAW duplexers
5.1 Basic function

5.1.1 General

Duplexers are necessary for frequency division duplex (FDD) equipments to receive and transmit signals
simultaneously. Duplexers are 3-port devices which consist of an antenna port, a transmitter port (TX port) and
a receiver port (RX port), as shown in Figure 1. The duplexer has three basic functions;

— to transfer the transmitting signal from the TX port to the antenna port;
— to transfer the receiving signal from the antenna port to the RX port;

— to prevent transfer of the transmitting signal and noise from the TX port to the RX port.

The transmitting and the receiving frequencies are determined corresponding to each mobile communication
system. For example, Table 1 shows typical allocated frequency bands for UMTS.

\/\ RX signal
\/\Antenna / ‘ RX port
,.’

_J
4——\
TX signal

R Leakage

\ TX port

Figure 1 — Basic duplexer configuration
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Table 1 — Frequency allocation for typical LTE frequency division duplex (FDD) bands

Uplink frequency Downlink frequency Band Uplink frequency Downlink frequency
Band (MHz) (MHz) (MHz) (MHz)

1 1920 - 1980 2110-2170 16 2010-2025 2 585 -2 600
2 1850-1910 1930 - 1990 17 704 - 716 734 - 746

3 1710-1785 1805- 1880 18 815 - 830 860 — 875

4 1710-1755 2110-2155 19 830 — 845 875 - 890

5 824 — 849 869 — 894 20 832 - 862 791 - 821

6 830 — 840 875 — 885 21 1447,9 — 1 462,9 1495,5-1510,9
7 2500 -2 570 2620 - 2690 22 3410-3490 3510 -3 590
8 880 — 915 925 - 960 23 2 000 -2 020 2180 - 2 200
9 1749,9-1784,9 1844,9-1879,9 24 1626,5-1660,5 1525- 1559
10 1710-1770 2110-2170 25 1850-1915 1930 - 1995
11 1427,9-1447,9 14759 - 14959 26 814 — 849 859 — 894

12 699 — 716 729 — 746 27 807 — 824 852 — 869

13 777 — 787 746 — 756 28 703 — 748 758 — 803

14 788 — 798 758 — 768 30 2305-2315 2 350 - 2 360
15 1900 - 1920 2600 -2620 31 452,5 — 457,5 462,5 — 467,5

NOTE For a user equipment, uplink frequency means transmitting frequency and downlink frequency means receiving
frequency respectively.

5.1.2 TXfilter response (filter response from TX port to antenna port)

Figure 2 shows an example of frequency characteristics of the TX filter. The required frequency characteristics
are low insertion attenuation in the transmitting frequency band (f7), high insertion attenuation in the receiving

frequency band (fgz) and good impedance matching.

5.1.3 RXfilter response (filter response from antenna port to RX port)

Figure 3 shows an example of frequency characteristics of the RX filter. The required frequency characteristics
are low insertion attenuation in the receiving band (fz) and high insertion attenuation in the transmitting

frequency band (/7).

5.1.4 Isolation (isolation from TX port to RX port)

Figure 4 shows an example of isolation characteristics. One of the important functions for the duplexers is

isolation characteristics, which show the frequency dependence of the leakage power from the TX port to the
RX port.
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Figure 2 — Basic TX filter response example of SAW and BAW duplexers

L |
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Figure 3 — Basic RX filter response example of SAW and BAW duplexers
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Figure 4 — Basic isolation characteristics example of SAW and BAW duplexers
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