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Introduction
In this paper, we would like to introduce the reverberation chamber for EMC testing.
Discussion
Introduction about reverberation chamber
The reverberation chamber(RC) is a highly conductive, electrically large, shielded cavity, normally equipped with one or several stirrers(tuners) to provide a statistically uniform and statistically isotropic field. The reverberation chamber is used to conduct electromagnetic measurements on electronic equipment. The basic setup consists of a transmitting antenna, used to excite the field; a receiving antenna, to calibrate the field; and the equipment under test (EUT). The measurements comprise radiated susceptibility (RS) testing, also denoted as immunity testing, as well as emission measurements and the determination of shielding effectiveness. The lowest usable frequency is mainly determined by the size of the chamber, the size and shape of the stirrer(s), and the quality factor, Q, of the cavity. The reverberation chamber has become a well-established tool for EMC testing.
The reverberation chamber has several advantages for EMC testing, such as:
· High test field levels for moderate input power.
· Short testing time.
· No rotation of the EUT is needed.
· The location of the EUT is not critical.
· Good repeatability between tests and chambers.
· Good simulation of electromagnetic environment for an EUT that operates in a resonant cavity, such as a large avionics bay.
· Absorbers are normally not needed.
· Statistical properties are well known, thus the measurement uncertainties can be calculated.
· Provides electromagnetic isolation from the external environment.
Of course, RC has also drawbacks:
·  High lowest usable frequency(LUF), around 100MHz for a 5x3x3m3 chamber.
· Problems using short pulses in testing, due to the chamber’s high quality factor.
· Loss of information regarding polarization and directional properties of the EUT.
· Difficult to relate test results to free space conditions, when necessary.
Some EMC standards allowing the use of RC
RC is allowed to use for radiated emission testing and radiated immunity testing in [1]. A typical RC is shown in Figure 1 which is from [1].
IEC 61000-4-21, Electromagnetic compatibility - Testing and measurement techniques - Reverberation chamber test methods
[image: ]
Figure 1. A typical RC facility
There are some EMS standards that allow the use of RC for radiated immunity testing.
The subclause 4.2.2.2  in [2] describe the test procedure for radiated immunity testing:
The test procedure shall be in accordance with IEC 61000-4-3:2006/AMD1:2007/AMD2:2010, IEC 61000-4-20:2010 or IEC 61000-4-21:2011.
The table 1 in [3] and [4] describe that the radiated immunity testing can be performed in an anechoic chamber, TEM, RC.
However, RC isn’t recommended as an alternative test site for radiated emission testing in [5], [6], [7] and the other EMC standards.
Observation 1: RC is defined as the testing site for radiated immunity testing in some EMS standards, such as [2], [3], [4].
Observation 2: The testing sites for radiated emission testing don’t include RC in some EMI standards, such as [5], [6], [7].
Conclusion
[bookmark: OLE_LINK1]The discussion about RC in this paper and the observation and proposals are as following:
Observation 1: RC is defined as the testing site for radiated immunity testing in some EMS standards, such as [2], [3], [4].
Observation 2: The testing sites for radiated emission testing don’t include RC in some EMI standards, such as [5], [6], [7].
Proposal: RC can be recommended as an alternative testing site for radiated immunity testing in [8], [9], [10].
References
IEC 61000-4-21, Electromagnetic compatibility - Part 4-21: Testing and measurement techniques - Reverberation chamber test methods
CISPR 35, Electromagnetic compatibility of multimedia equipment - Immunity requirements
IEC 61000-6-1, Electromagnetic compatibility (EMC) - Part 6-1: Generic standards - Immunity standards for residential, commercial and light-industrial environments
IEC 61000-6-2, Electromagnetic compatibility (EMC) - Part 6-2: Generic standards - Immunity standards for industrial environments
CISPR 32, Electromagnetic compatibility of multimedia equipment - Emission requirements
IEC 61000-6-3, Electromagnetic compatibility (EMC) - Part 6-3: Generic standards - Emission standards for residential, commercial and light-industrial environments
IEC 61000-6-4, Electromagnetic compatibility (EMC) - Part 6-4: Generic standards - Emission standards for industrial environments
TS 38.113, 3rd Generation Partnership Project; Technical Specification Group Radio Access Network; NR; Base Station (BS) ElectroMagnetic Compatibility (EMC)
TS 37.113, 3rd Generation Partnership Project; Technical Specification Group Radio Access Network; NR, E-UTRA, UTRA and GSM/EDGE; Multi-Standard Radio (MSR) Base Station (BS) Electromagnetic Compatibility (EMC)
TS 37.114, 3rd Generation Partnership Project; Technical Specification Group Radio Access Network; Active Antenna System (AAS) Base Station (BS) Electromagnetic Compatibility (EMC)
image1.png
TunerStirer
Songucive assombly
Siphert

incoming mains

e Prem—

Atiernate position

Drive motor forTuncrBiirer

Tunerstirrer
Ssembly,

Fiatd goneration

Sntanta pointad tnto
ornor of chamber
4 S e
Imetrumentation Chamber penstration
Cadios P
Fleld ganaration intorconnection

Sauipient ier




