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Design of Receiver Electrode Structure for a Human-Body Communication System
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Dairoku MURAMATSU (Stu.Mem.), Takahiko YAMAMOTO, Fukuro KOSHIJI, Kohji KOSHIJI (Mem.)

Human-body communication system is expected as a new transmission method in networks between wearable
equipments. Receivers for human-body communication system were analyzed using the FDTD (Finite Difference
Time Domain) method. From the analysis results, it was found that the most suitable electrodes of receiver should be
perpendicularly mounted to the surface of human arm. The transmission characteristics S,; between wearable
transmitter and receiver electrodes varied with the dimension of upper electrode, separation between electrodes, and
input resistance of receiver. The electrodes of receiver with a package of 120x60x10 mm were tried to design with the
knowledge obtained from the analyses. As a result, the designed system was available to operate with low power

consumption comparing with conventional radio system.
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Fig.2 An analysis model of electrode structure on human
arm
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Fig.3 Electric field distributions around and inside the
human arm with wrist-watch sized wearable

transmitter

(273) 355

NI | -El ectronic Library Service



The Japan Society Applied El ectronmagnetics and Mechanics

AAAEM %255 Vol 19, No.2 (2011)

ZEH/NT A2 DEITHT B Sy FiEDIRET

EZEHEORERE Sy, BNk ERD X5 72%(E
HEEBEE ZIRET S 720, Fig2 OZEHRET NICE
7% 6 20D/F7 A —% (TESEME a, TEREMRIE b,
EEMRR L, LEEMRIE L, LEEME L TEERD
Type (1) Type (2) Type (3) kR h, ZEEIR,) 2B(LI 87 & & OEZEHA

Fig. 4 Various type of electrode arrangement BERHE Sy 2V Ial—va R VEHLE. £
LERHZDX1DONRGA—=FTL L, BEIET
WBRT XA —F PAME Table | 1SR4 EAECTEEL

3.2 TEVEMRES

7=,
ZIEHOBEREE L LT, *=EH# L FRICERE
BEEtREICEAR S E D Figs Type (ABETHEI LN Table 1 Dimensions of receiver electrode
B, LInLRRH S, ZOHEIL LEEM & TEEMRQ2)
PERIC Lo TREES SN DT, HIEHIN S R a b L L b xR

ﬁ/\/fl)\jj%mli% b&)T/J‘é < f.ﬁé. &’Eﬁ%ﬂi’%ﬁ 20mm 30mm 60mm 30mm 10mm 70mm 2kO

WZEVELLENEZET DI, REBRATERE

WBEETED., ZD), HEHEFERETH D Type (A)

OEEITHETH D LEXDLNS. £IZT, Type B) 47 FEEHE 2L OIED Tk 3 S, Fltk

- = ¥ - R 2 -

t?;zi: ’ %ﬁgﬂfiigg » fgi;ﬁiiﬁéii; Fig. 6 |\ZEBHERE a 38 L OVEIGIE b D235 Sy,
[ ’ PR R 2 3 X TN b OHINTRF LT Sy 1k & < 25

LB Al EMTED. T
iili: Y 5(;(; ij?m%iggigi % i%:ii % ib fELENZ &R0 D, BEEHIHRRORE 28k L L
21 = COMERA LT D7=0[8], FEREHE & It & o]

AT 60 (30 mm, TEBIETE 20 mm o oy m TS, cotn, EHCHR
X30 mm, BB : 10 mm, TFEEMRELORNE : SNABHL, THEBERICEE L s £ 2 5h
0mm, EEE: 240, WETEIPOERNO = =

B E COMEME - 70mm & L= BBAEEIZOWN
TSy EHHLZE Z A, Type (ANZBVTIL S5=-86.5
dB, Type BIZRWTIL Sy=-64.1dB £720, Type (B)
I X Type (A) & LElE LT 22.4 dB B4F72 S BtEM S B
7=, £, EREZBELEEAICL, BERICEMR
AR TV DR B D Type (ANTHE, —BRRIZfR
AWTWIUT IV Type B)YDFHFHEHERENEEZ S
NWH. LLEDZ Enn, AHFIZET AL ORET
I%, Fig.5 Type B)DEMIEEZ VA FE LT 5.

—é—b

Transmission characteristics Sy [dB]
&
o

Upper electrode Upper electrode -80 C o v v

0 20 40 60 80
Lower electrode length a and width b [mm]

Receiver
resistance -

Receiver
resistance "~

Lower electrode (1) Lower electrode

Fig. 6 Transmission characteristics S, between wearable
transmitter and receiver electrodes as a function of
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Fig. 5 Two types of receiver electrodes
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Fig.7 Transmission characteristics S,; between wearable
transmitter and receiver electrodes as a function of
upper electrode length L, and width L,
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Fig. 8 Transmission characteristics S,; between wearable
transmitter and receiver electrodes as a function of
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Fig. 9 Transmission characteristics S;; between wearable
transmitter and receiver electrodes as a function of

input resistance of receiver R,
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Fig. 10 Equivalent circuit of receiver and human arm
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Table 2 Parameters used in trial design of receiver electrode
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