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Optimization and Improvements of Field Uniformity in a
Reverberation Chamber with Schroeder Diffusers
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Abstract

This paper presents an improvement of field uniformity in a reverberation chamber with QRDs(Quadratic Residue
Diffuser) and also shows the optimal dimension of the QRDs. The QRD is designed for 1~3 GHz frequency 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 when the QRD has 30~60 % coverage
of one side of the reverberation chamber and the field uniformity is worsened when the coverage of the QRD is either
below 20 % or above 70 % of the arca of the side wall. Particularly, the standard deviation of test volume in the
reverberation chamber with 30 % coverage of QRD is improved by 1.53 dB compared to that of the reference chamber
with no QRDs.
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Fig. 1. Structure of the reverberation chamber.

a8 2. gy 322
Fig. 2. Structure of a diffuser.
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Table 1. The ratio of the QRD to the reverberation
chamber wall area.

Type Diffuser size YZ- ’91“_3_0111/\1 QRD7}
(HxL) [em] A e WA

85% S 6 %
85x10 12 %
85x15 19 %
85x20 25 %
85x25 31 %
85x30 38 %

m=2, 8540 50 %

N=17 85x45 56 %
85x50 63 %
85x60 75 %
85%65 81 %
85x70 88 %
85x75 94 %
85x80 100 %
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L= §~80 [cm]

85{cm] (W(5}*N(17))

& 3. AA € Schroeder QRD(m=2, N=1T)
Fig. 3. Geometry of the designed Schroeder QRD(m=
2, N=17).
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Fig. 4. (a) Modeling of a reverberation chamber for
numerical analysis, (b) Test planes and 80 test
points.
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Table 2. 75 % of sampled electric field intensity at

test plane.

E hi = % -

B | BE ARG AR L,
: (dBmV | #A | (@BmV |(BmV | >
Diffu- m | @ | m | (dB)
ser
Non-
diffuser | U6 | 481 | 426 | 339 | 877

85x 5 284 3.75 353 28.7 6.58
85x15 26.5 3.60 345 285 6.07
85%25 328 3.28 40.9 349 597
85%35 26.8 331 348 289 5.91
85x50 28.8 3.25 36.6 30.4 6.11
85%65 282 3.37 36.4 309 5.55
85x70 28.0 3.42 36.5 309 5.64
85x75 282 340 36.1 30.5 5.60
85x80 260 425 357 284 134
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Fig. 5. The E-field standard deviation for the ratio of
diffuser area(dB).
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E3 E, E, £ U3 B2(m3 B2V o)
Table 3. Mean and standard deviation of E,, E,, E,

components.
E(dBmV E, E, E,
/m) m, | 0(dB)| m, |{o(dB) m, |o,(dB)
Non- 6 | 283 | 212 | 343 | 316 | 335
diffuser

85x 5 | 29.8 | 2.87 | 26.0 | 345 | 258 | 330
85x15 | 288 | 29 | 253 | 3.83 25 349

85x25 | 322 | 378 | 332 | 295 | 329 | 3.13
85x35 | 285 | 259 | 256 | 3.73 26 3.36
85x50 | 27.7 | 371 | 302 | 2.82 | 284 | 3.03

85x65 | 283 | 3.73 | 28.1 | 3.02 | 28.0 | 333
85x70 | 29.3 | 3.55 | 280 | 342 | 273 | 339
85x75 | 296 | 328 | 283 | 29 | 266 | 3.71

85x80 | 28.8 | 355 | 206 | 32 | 268 { 352
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Fig. 6. The standard deviation of E-field components
for diffuser area(dB).
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Fig. 7. The means of E-field components for diffuser
area(dBmV/m).
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Fig. 8. E-field distribution at test planes(75 % of sam-
ples).
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Fig. 9. Simulation results of E-field magnitude at yz
plane of x=220.
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