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Development and Validation of Reverberation Chamber Type Whole Body
Exposure System for Mobile Phone Frequency
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Abstract

Due to the rapid growth of mobile communication services, many studies have been performed on the biological
effects of EMF(Electromagnetic field) exposure. However, it is not easy to create the field uniformity in radio
frequency. To overcome this difficulty, the electric field and SAR(Specific Absorption Rate) distribution is developed
to measure the whole body exposure system. In this paper, we developed the whole body exposure system for in-vivo
study utilizing reverberation chamber which has a high possibility of practical use by substituting previous the EMC
chamber. The field uniformity in the test area of the designed reverberation chamber was satisfied by the simulation
and measurement data. In animal study of the whole body exposure for a mouse, the results of FDTD simulation were
compared with those of measurement to confirm SAR under the electromagnetic exposure. We analyze the electric field
distribution in the interior of the reverberation chamber and treat these results in statistical manner. In the CDMA
frequency band(PCS & Cellular band), an average value of the whole body SAR and local peak value for a
experimental mouse were presented for various input power.
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Fig. 1. The structure of reverberation chamber.
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Fig. 2. Designed reverberation chamber plan.
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Fig. 3. Total possible eigen-mode distribution of rever-

beration chamber interior by frequency.
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Fig. 5. Reverberation chamber modelling using SEM-
CAD simulation.
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Table 1. FDTD meodeling parameter & configuration
in the reverberation chamber.

Frequency 1762 GHz| A |170.45 mm

Axis X Y z Total Cell

1;::‘““ Region 356 mm | 2,453 mm | 1,539 mm Rumber

Cell Size 1~10 mm |1~10 mm| 1~10 mm
25,116,966

Cell A% 32 k9| 243

Frequency 1762 GHz

Simulation Period 80 Period

Period(s) 5.68182x10™"[s)

Time Step Duration(s) 1.9195% 10 [s]

Time Step / Period 296

Simulation Time / Period 32 min

Total Simulation Time 2,560 min(42.6 hour)
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Fig. 6. FDTD modeling structure in the stirrer.

18 7. FDIDE o]&3 n}$-~ Fx)314 29
Fig. 7. Numerical model of mouse for FDTD simu-
lation.
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Fig. 10. Linearity measurement between the square
root of input power and electric field streng-
th in the PCS band exposure room.
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Table 2. SAR simulation value.

F5}44 [MHz) 848.5 1762.5
3452 -4 -4

SAR [Wikg/W] 0.33 x 10 142 x 10
A2 -4 -4

SAR [Wikg'W] 2.04 x 10 109 x 10

o, FAE 30 golck. 28 73} Zo] A AlejRE
0.072 em(X) x 0.078 em(Y) X 0.039 em(Zyoith 1@
21 1¢ 7¢) vhe2 BdE Al4sid XFDIDZE
A g ol Af daoln, vpeAg FAMNEE T
Hog 4ATES dga o PCS g lhea
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Fig. 21. Result of the SAR simulation.
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Table 3. SAR value in the various input power
(cellular room).

Input | Field Strength | Whole-Body | Local Peak
Power | MeaJ(center) |Averaged SAR|  SAR
W] [Vim} [Wrke] [Whe]
30 133.76 1.18 7.36
40 151.13 1.15 9.32
50 168.26 1.87 11.55
60 189.95 2.38 14.73
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Table 4. SAR value in the various input power(PCS
room).

Input | Field Strength | Whole-Body | Local Peak

Power Mea.(center) | Averaged SAR SAR
(W] [Vim] (Wike] [Wikg]
30 145.9 6.00 46.10
40 165.30 7.76 59.58
50 183.77 9.59 73.64
60 207.11 12.19 93.54
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