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Study of Local SAR Estimation Method for a Mobile Phone
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ABSTRACT
This paper considers the methods to take the volume of 1 g and 10 g in tissues. This is an important parameter for
estimations of the local specific absorption rates (SAR’s) because small changes in the shape and position of the
tissue volume may result in considerable changes in energy absorption in a head in contact with a mobile phone
operating at 835 MHz. The proposed methods are as follows:

1. Take an accumulated volume of 1 g or 10 g by wrapping the FDTD (finite-difference time-domain) cells round
the maximum SAR point as a center, so that it will be a contiguous tissue depending on the test position and the
head model.

2. Take an accumulated volume of 1 g or 10 g by wrapping the FDTD cells round the maximum SAR point in the
region that the external ear is excluded.

3. Take a hexahedral shape of the volume containing the maximum SAR point in the region that the external ear is
included.

4. Take a hexahedral shape of the volume containing the maximum SAR point in the region that the external ear is
excluded.

The used numerical method is a total field FDTD technique. The phone was simulated with a conducting box, a
plastic case, and a whip antenna composed of a monopole and a helix. The discrete human model of the spatial
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resolution 3 mm is based on Magnetic Resonance Imaging (MRI), computerized tomography (CT) and anatomical

images. The human head is tilted forward by 0°, 30° or 60° to simulate commonly used positions of the phone. The

SAR results of the above four methods are compared to offer a reproductive technique for SAR estimations. It is

shown that for the purpose of the basic restrictions in guidelines for human exposure to EM fields, the method 1 and

the method 2 are more suitable than the method 3 and 4, respectively.
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Table 1. SAR Limts of the Basic Restrictions
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Fig. 1. The Test Positions of the Phone (a) Position 1,
(b) Position 2, and (c) Position 3
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F 2.835MHz A SR g o 23 E4
Table 2. Electrical Properties of the Head Model at 835 MHz

(a) HIZE W
23 €3} AL (kg/m’) (=R ) (% H4)
Cartilage 1000 0.09 8.3
Muscle 1020 0.92 57.0
Eye 1000 1.70 74.0
Nerve, brain 1050 0.61 550
Skin 1000 0.92 570
Fat, Bone 1200 0.0% 83
Blood 1000 119 740
b 28 29
23 g4 AX (kg/m') I €,
Brain 1030 0.74 46.1
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(a) extended phone : —e— 0°, —-a— 180°

(b) retracted phone:

a5 FulEe 9973 EA A
Fig. 5. The Radiation Pattern of the Phone
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90

I8 7. A9 29 g 9o] Fe] SAR X ([J:SAR=0 (air), [[]:SAR<1.4 W/kg, [l :SAR<4.3 W/kg, ll:SAR<6.6
Wrkg, and [l :SAR(6.6 W/kg, % :the maximum SAR)

Fig. 7 The SAR Distributions in The External Ear for the Test position 2 ({7 :SAR=0 (air), EJ:SAR<1.4 W/kg, @l :SAR<
4.3 W/kg, Il :SAR<6.6 W/kg, and ll : SAR(6.6 W/kg, % :the maximum SAR)

AEE U A T AXH I F Hd SAR IEEES} FCCe] 7] & o] & 71E &3} vl st 4l
€ ARSNE B3t th-E 9] Aol SARE T % SAR 7o) FYFol e B33 54 SAR 7]
A AEHRE E 5 Ak 23T dAHE v FoAME O dATE AU & Atk A A
©] 1 gSAR®] 10g SARE.T} T &2 gto] dojABR A > (brain) & <& (muscle)E 2 oJ3t7] ) &,
H 3.5 SAR g9} ] L (=835 MHz, F 01 E 9} A 703 & 2 ALE =100 mW)
Table 3. Comparison of the Local SAR" s (=835 MHz, Time-averaged Radiated Power from the Phone is 100 mW)
SAR © 9 Wike]
i i Method 1 Method 2 Method 3 Methad 4 Averaged over
ig 10g ig 10g 1g 10g lg 10g the whole model
Hetero 0% 1.00 0.55 0.42 031 0.80 041 038 0.24 0.012
geneco 30 L19 0.64 0.45 0.35 1.08 0.58 0.50 0.29 0.011
us 60 0.93 0.55 0.40 0.33 0.84 Lad 0.44 0.26 0.010
Home Of 079 0.45 0.40 0.28 0.77 039 035 0.24 0.012
geneo 30 0.93 0.53 0.38 0.31 0.92 0.50 0.38 0.29 0.010
us 60 0.72 0.47 0.36 0.28 0.69 " 0.35 0.25 0.009
T 58 HALET 0 Afele FUEL Fhol GRHA Ao} Lol oA AXNSn H4HUT. 1Y
Eg 2¢ dAMol g¢ JF SAR ol 4dHog e AL g AR o A Aok
tH:60% HAE 2ded WY 30f & 10g MY A3 FHHX Pevh
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