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SUMMARY

This paper presents the results of an electromagnetic field analysis for a
reverberation chamber that is an alternative method of a shielded
anechoic chamber, which is widely wused for the anaysis and
measurement of electromagnetic interference and immunity test. Inside the
defined test volume of the rectangular and triangular type, the Schroeder
Quadratic Residue Diffuser was employed. FDTD (Finite-Difference
Time-Domain) simulation method was applied to produce the field
characteristics inside those reverberation chambers. According to the
results, field wuniformities on the aforementioned two types of
reverberation chambers were correlated within £+ 3 dB, and =+ 44 dB
tolerances, and rectangular type reverberation chamber shows an
independent polarization result
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Fig. 7. Outer structures of reverberation chamber.
(a) Triangular structure,

(b) Rectangular structure.
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2 3 GHz diffuser
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4. Diffuser

1

Table 4. 1 period Result as diffuser depth.

n S, d,(cm)
0 0 0

1 1 0.625
2 4 25
3 9 5.625
4 4 25
5 1 0.625
6 0 0

7 1 0.625
8 4 25
9 9 5.625
10 4 25
11 1 0.625
12 0 0
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Fig. 10. Designed Quadratic Residue diffuser.
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Fig. 11. Modeling of reverberation chambers with diffusers for simulation.
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5. Line 1, 2, 3 75%
Table 5. 75% Sampled electric field intensity for line 1, 2, 3.

Rect. . Tri.
E (dBV/m)| Rect. | itfusers Tri. diffusers
5.82 7.36 9.89 12.19
340 1.32 264 1.77
13.2 9.96 16.2 16.3
03 443 48 7.96
tolerance[dB] 129 5.53 114 7.36
5 diffuser
2 3dB :
(Test Volume) 1 2 3 75%
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(e)diffusers (line 3 ),
(Hdiffusers (line 4 )

Fig. 13. 75 % electric field intensity distribution
for each line 1, 2, 3 within test volume.
(a) Without diffusers (line 1 samples),
(b) With diffusers (line 1 samples),
(c) Without diffusers (line 2 samples),
(d) With diffusers (line 2 samples),
(e) Without diffusers (line 3 samples),

(f) With diffusers (line 3 samples).
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Fig. 14. Cumulative Distribution Function for E,, E,, E, components.

(a) Rectangular configuration with diffusers,

(b) Triangular configuration with diffusers.

6. E..E,, E,
T able 6. Standard deviation for E,, E,,E, components.
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