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Electromagnetic Field Distribution Analysis of
Reverberation Chamber using Electromagnetic Diffusion Method

ojyat . 0|2 HAY"
Kwang-Soon Lee* - Joong-Geun Rhee* - Sam-Young Chung**
2 o

B =20 Han e 2 BARA ERG AHSHE Aty fukbabade gig e 249 5 s
A ARG EAo] Hete] AFEAT. 7'41 l sog AAzkY 2 Az pxe A Y 2=
AUAL BR57] 9)3te] Shroeder diffuser WS #4513 2., FDTD (Finite-Difference Time- Domain) =
Abgate) A Wite " A4S ZAIAT °L°ﬂ*1 AFE F 7HA) ey AFA YR H=
ZAbE7) Y8 NAEZ W) 75% MEE JHA T BT Az A —?~ Hd +3dB, 12
sae] AL Ho) +4.4 dB WY tolerance & JERN QOB T3 AALZE HFA ] A4 Bl thafM
olgle= 2#E dg F UM

r_>.L
Y
2L

&

Jlm
oX

.L,,
i
o et

Abstract

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 used for the analysis 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 uniformities on the
aforementioned two types of reverberation chambers were correlated within +£3 dB, and +4.4dB tolerances, and
rectangular type reverberation chamber shows an independent polarization result.
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Fig. 1. Outer structures of reverberation chamber.
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Fig. 2. Mode distribution of reverberation chamber vary-
ing as frequencies.
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Table 1. 1 period result as diffuser depth.

n S d (cm)
0 0 0

I I 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 2.5
9 9 5.625
10 4 2.5
11 1 0.625
12 0 0
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Fig. 6. Results of simulation at y-z plane.

(b)

(d)

(a) Rectangular structure without diffusers, (b) Rectangular structure with diffusers,

(c) Triangular structure without diffusers, (d) Triangular structure with diffusers.

# 2 Line 1, 2, 3 AA AN 75% AE 3
Table 2. 75% Sampled electric field intensity for line

1, 2, 3.
E (@BVim) | Rect. di?fizgrs . dit;fr:;érs
He 5.82 7.36 989 | 1219
EFEHA 340 132 2.64 1.77
o g 132 9.96 16.2 16.3
g 0.3 4.43 4.8 7.96
Tolerance[dB] | 12.9 5.53 11.4 7.36
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(a) Rectangular structure without diffusers, (b) Rectangular structure with diffusers,

(c) Triangular structure without diffusers, (b) Triangular structure with diffusers.

# 3 K, E, E. ¥ U3 §2u4

Table 3. Standard deviation for £, E,, E. components.

E (V/im) E; E, E;
Rect. 0.49 0.08 242
Rect.

diffusers 0.51 0.67 0.55
Tri. 0.33 0.09 2.87
Tri.

. 1 .

diffusers 1.03 1.18 0.68
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