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Analysis of SAR Reduction Methods for
Mobile Communication Handsets
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Abstract

In this paper, we propose SAR reduction methods based on power conservation relation, After defining
SRF(SAR Reduction Factor) for a more quantitative discussion of effective SAR reduction methods, many kinds
of simulation have been performed. We compare the SAR by a flip type handset with that of folder type one.
It is found that in a typical position of handsets over a human head, the SAR when using the folder type is about
30 % smaller than that when using the flip type. The effects of ferrite material when using flip type handset are
shown to be not considerable when using a folder type.
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Fig. 10. Geometry for handset with ferrite sheet
and head model.

TR} FolFES] A= T9 69 @A 7
om FRRY g F2e T tissueF (A,
o+, 7 o, g W, e R e FRreY
:% AHgat: XFDTD Z233& AHE-shdch

FAEe] Ageodle dgdgo] 600 mWoly, F
AF471 1.83 GHzel 22 Q) 33k &
g8 t2E JMAsigon FRRY] A-lE 6
mm& HAsAry. FoES] YAHE PEC (Per-
fect Electric Conductor)2 7} 8}91S o, 77} 3
mmQl #H2po|E 7| IHEFA) S A7) wE A
Aol FHANY Fl 7] He AFge I9 11
oA B upe} 7).

dgA A ol FA Y Aozt AR we}
HAAH T2 3#1W AF 1 WY A 250 %
Arg 7hA28ES o4 4+ uth

a9 128 o8 2749 SARE Yehd 1

|

— case AA(WIIhou\ Ferrite )
3 ' -~ case B (h=1cm)
--=- case C(h=3cm)

case D (h=5¢cm)
---- case E (Ferrite cover}

10 20 30 48 50 60 70 80 20
U4 M Y] 2P0l imm)

28 11, FeAle) gele) wpE AFREE Jg
Fig. 11. Current distribution as a function of fer-
rite length.

159



BREEHESEHRNEE £ 135 $25% 20025 2R
45
4 — Maximum SAR
---- Max 1g Average SAR
N e Max 10g Average SAR '
3., - Total average SAR
5 ~ g
§ 25-
€
3
1.6
o M
05 ’
o . U S SN
0 t 2 3 7 8 9
o | llm 2l u0|(mm)
18 12. §449) Zo] Wk & SAR

Fig. 12. SAR as a function of ferrite length.

golth. FTAE FUE 2719 IBFEE YN
S A FFAZE QS Wel Hlgte] 50 % AE & F

0% Zasih 1 ol4gel 99 th¢ S| BAG

U5 T

048] SAR7} Zaaht A
YP)w 7ol Z2HEE AFF AHYEE oA
& % gtk

4 AetelEs) 2o

7t Z7hgel ket §4A 3 ~ o] At} 40 %7H
Z7HS & 4 o8 of MENF AHFL WA
$3} $¥BURY AY Freol 47 A 15 %
925 %A BABE & F Atk ATV WS
Ba(1S %t TR FREQS %) dANG 2

— uRIT YAEP)
————— s59 @l AR,

SO% — - 82U B8RP
50 \
404 =T

% ] /// -
L A
10 /
oo 7/
NI
S472l 2ol (cm)
J8 18 344 Aol 42 P, TR d S
A EFre

Fig. 13. Radiation rate, head and ferrite absorp-

tion rate as a function of ferrite length.

160

B 1. F4A dold wE SRF ¥l
1.

Table SRF comparison as a function of fer-
rite length.
- SRF o SRF, SRF
Description ) ) 8 ) ¢
l cm 8.11 -0.25 3.06
2 cm 17.1 19.83 22.84
3 cm 25.96 45.99 4593
4 ¢cm 31.67 4722 45.81
5 cm 35.76 47.96 45.76
9 ¢m 37 47.81 46.64
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