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Abstract

This paper presents an improved field uniformity in a reverberation chamber, that can be alternatively used for the analysis
and the measurement of electromagnetic interference and immunity, with a designed CRD(Cubical Residue Diffuser) that have
various dimensions. The Schroeder type CRD is designed for 1 ~ 3 GHz band and the FDTD(Finite Difference Time Domain)
method is used to analyze the field characteristics. At 2 GHz, the standard deviation of test volume in the reverberation chamber
is the smallest and has a good field distribution with a CRD of 40 ~ 80 % dimension of one side of the reverberation chamber.
The Electric field uniformity gets worse when the dimension of a CRD is either below 40 % or above 80 % of the side wall.
The result shows that the standard deviation of the test volume in the reverberation chamber with a CRD of 44 % dimension
is improved by 1 dB compared with that of the reverberation chamber with a CRD of 100 % dimension.
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Fig. 1. Structure of the Reverberaton Chamber and
Diffuser.
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Table 1. The Rato of the CRD Area to the
Reverberation Chamber Wall Area.

Type Diffuser Size YZ_ ‘i*,“"i‘_oﬂﬁi CRD7}
H X L) [em] A3 WA
85 X 5 6 %
85 X 10 12 %
85 X 15 19 %
85 X 20 25 %
85 X 25 31 %
85 X 35 44 %
m= 2, 85 X 40 50 %
N =17 85 X 45 56 %
85 X 50 63 %
85 X 60 75 %
85 X 65 81 %
85 X 70 88 %
85 X 75 94 %
85 X 80 100 %
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Fig Designed Schroeder CRD for 1 ~ 3 GHz.
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Table 2. 75 % of Sampled Electric Field Intensity at
Test Plane.
E B | mEad HAdg | Ax
Diffuser @BmV/m) | (dB) | (dBmV/m) | (dBmV/m)
Non-diffuser 37.9 4.44 48.1 39.5
85X 5(6%) 46.4 4.03 55.2 48.0
85X 15(19%) 45.3 3.59 53.9 48.1
85X 25(31%) 45.1 3.68 53.5 46.8
85X 35(44%) 37.5 3.49 46.1 39.5
85X 50(63%) 39.5 3.57 48.1 41.5
85X 65(81%) 46.0 3.46 54.4 48.0
85X 70(88%) 43.9 3.95 52.8 45.4
85X 75(94%) 45.0 4.12 54.1 47.2
85> 80(100%) 44.7 4.49 54.6 45.3
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Standard Deviation of the E-field for the Ratio
of Diffuser Area.
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Table 3. Mean and Standard Deviation of £, £ E,
Components.

E.x Ey EZ

E (dBmV/m)
m, | 0,(dB)| m, |0, WB) m, 0B

Non-diffuser || 41.7 | 3.29 | 34.1| 4.06 | 359 | 3.95

85X 5(6%) | 444 | 4.31 | 458 | 356 | 484 | 3.72

85X 15(19%) || 47.0 | 3.07 | 452 | 3.63 | 435 | 3.73

85X 25(31%) || 45.4 | 3.66 | 445 | 3.38 | 4565 3.90

85X 35(44%) || 37.0 | 3.18 | 389 | 3.36 | 36.5 | 3.68

85X 50(63%) || 39.6 | 2.98 |39.0 | 3.70 | 39.8 | 3.95

85X 65(81%) || 445 | 3.92 | 452 | 381 | 4781 296

85X 70(88%) (f 43.0 | 3.80 | 423 | 3.88 | 459 | 3.64

85X 75(94%) || 46.1 | 3.60 | 41.8 | 4.74 | 465 | 3.67

85 80(100%) || 45.9 | 3.80 | 405 | 500 |46.5 | 4.03
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Fig. 6. The Standard Deviation of E-field Components
for various CRD Dimensions.
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