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(A Wireless Energy Transmission For Capsule Endoscopes )
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Abstract

Capsule endoscopes generally use primary cells as a power source due to its limited space. However, the primary cells
have several limitations such as high cost, limited power and no reuse. To solve these problems, a new wireless energy
transmission method is proposed. The proposed approach uses air-gap transformer concepts and LC resonance to transmit
energy from transmitter(primary side) to capsule endoscopes{secondary side). The ferrite core with 3-axis winding is used
to increase energy fransfer efficiency regardless of direction and location. The experimental results show that the proposed

method stably supplies 30mW power to secondary circuit.

Keywords :

o] k. oled Waz 9l
23 3 91 99, L_%-;—%on o3}
A2 4 A9 A e o

CEAIY, T ALY d=Eueta HAAEF
(Department of Electronic and Computer
Engineering, Dankook University)

% o] A= 20073 E it thEtd | A

do8 AFHAS

HrdAh 200891494, =445 Y: 200894Y€29¢

(206)

Capsule endoscopes, Air-gap, ferrite core, 3-axis
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The Coll structure of primary side.
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Table 1. The measurements of magnetic field in primary
coil [ A/m 1.
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Fig. 4. The Circuit and Coil structure of secondary side.
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Fig. 5. The Capsule endoscope (MiroCam)[B}.
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Table 2. L, R, And Q Measurements At Various Cores.

Kt

L [uH] R [l Q
Helol E | |
2] 26.78 0.606 2176
519
T4 ZY 5.96 0.627 5.7193
AoQlgdae A3 s 4T Aot Q%k—-—

Quality factorZ (1)l <l&] T3t} Qgtol =
o 2= FEL =Y & QAW Fud Bandmdthﬂ e
o= tAo] gt YAE A X = jwLE FI5| o]

e:]] sto] F718lH, Rsak 9A] skin depth@ o2 Qs 5
4 Z7bel| wpah e
Q, = o (1)

Iv. &&ol 2jgt S8 &t

1. AE Parameter
# 32 23 parameter otk A(2)¢F (3)2 47 F

(208)



200813 53 H A

O

# 3 2™ parameter
Table 3. The Experiment parameter.

parameter & kias

VDD 15 \

NS 2d 998 505.64 ub
FAZ= 7 A3l 1.146 5
412 ZY Quality factor 271.8 -
02 27 ARAE 3 nF
4 Fr4 12728 | kHz,
TAS 7Y AH9EHAX) 107.08 uH
FAE 7Y AHEX(Y) 10526 uH
FAE 7Y Q9E2(Z) 104.39 uH
FAZ 22 ARAE 14 nF
FAEF FHAY 3.3 v
TS §-3 510 &

2

3

FAFGES A9 2EE & 5 A ANE $2%
9] Bandwidth& ¢F 05kHzZ F34o] wj$- 917Hg-&
% 4tk Aol g3 FAZ o] FAFARFE
129.98kHz¢|™, Bandwidth+ °F 3.61kHzo|t}.

1
= 2
o= anvic @

_ Jo
BW = 0, (3)

I 62 1x4FdAM ALEHE o
A% FAHZN $09E 5 &
AT}, £AHLY WAL XF, YF, 259 FFolw 9
§ Aol Ad glod, A%<} $4
= $029 vel £A5Re A9} e meh

>
o T
¥
o
oght E
—E‘
ol
Jﬁ'
-

i
rir
2
0
1o
W
N

Mol LDOS fgo=z Addt olgdA 7+ &9 %
&8 A77F & olfE 3F2E FAHHE FAIYY
effective surface7t M2 GepA Hulshe A& ol
Mz oz27] qiolth. A A7I7h B ezr o
G A sid T2 FYA FAIY X5 YE, Z
Z ol WEgAE AWFoT AW 3R ¢e A F

Az HA Agol #717F e, o £HAME

(209)

e =X M 45 SCHAN 3 =T 83

Vi
1 50QV/div

rsnnd I\

Vosia
S5Vidiv

2. Ous/div

a2 6. &ME BT Metnt 2 9| a4 Met
Fig. 6. Schematic diagram of the primary and secondary
Circuit,

(R

- Vf&gﬁlﬁ
wd 2\ fddiv

Vreg out
e 2¥/div

o

o Z2ef0lE e ¢ - &5 MHCr2 E&tst 49)
Regulator Input And Output Voltage (With Cag).
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