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Abstract

As more and more wearable devices come into people’s lives, the short duration of the battery and
charging difficulties of wearable devices need more focus. Magnetic coupling resonance wireless
energy transmission technology can provide convenient and safe energy supply for wearable de-
vices. Wearable devices are small in size, and it is necessary to design a small size wireless charg-
ing system. In this paper, the relationship between coil parameters and resonant frequency are
modeled by simulation, and the key parameters are obtained. On the basis of simulation, two sys-
tems are designed, one consists of two same small size coils, the other consists of a big size coil and
a small size coil, and the volume of the small size coil is only 0.675cm3, it can meet the require-
ments of wearable devices. In addition, the transmission efficiency of the two systems is analyzed,
and the results show that this new system has high transmission performance and a good applica-
tion prospect in the field of wearable devices.
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Figure 1. Wearable devices
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Figure 2. The model of wireless energy transmission system
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Figure 3. Equivalent mutual inductance coupling model of the
system

E 3. REHFHERIBEEE

()



BT A

Zg =R, + jwl +

Jwe

_ L (1)
Z, =RD+RW+jWLD+m
FR AR KVL [9] #% 5 2 15 3] i 5 2 Pl 55 5 [ 26 PR VAL i R 22 WS 28 Bl 5 A8 [ I PR VAL iy 0 i) A
i = ZDuin
ST o . 2
Z,Z, +(wM
M) (2)
P —JwMu,,
 ZZy+(wMY
THEARRFEMN LR AN
2
g MIRY o0 (3)

252,25 +(wM )|

A LG P R RN, O S 2 B [l B BEL BT Z g AN ST ic 2 BB [l B BEL BT Z, 3B B i IMEL, AR o s 7 B
N AERRCR B E 1] Bk, ERTHEIRE IR, HOE RN RGNS B R EE,

3. IEREENARESR

R TR 5 WA A S IR R AR R B, ASCRATT BT IR s IR B, th =2 4 T
JERTT AR B, R IRE M EM IR, JRZ R, il 4 Fos. TR 5RZESER T
AL BE OO A PR IR RO FRR AL, I S IR SC B LR Pl 2 [R] e B R fE i

S Ansoft HFSS {5 1 IR 2k [l dE AT L7 L, IS O3 I IR R I I I, R IR, 96,
HIE R RS R, RIS S HOS L EE IR AR, (5 R 2R 0 5~ 8 R .

TIHERRY], IR R I KGRI, EIRAR W TR, = 8] J2 5 5 S A S8 BE I R, i
RPN LT, A IR B I IRAR LB M. BRI, BRI LK, R 119 98 B2 L2 rh e Ay
JRJZ B 5 BEONSEME SRR A R BT 24 AR BOTHIE R, 3 208 SR = A S HORI IR
PR, RO IEIRE P BT PR A 1 45

4. IEMRE BRI R RGRMBR S

— IR S ISR O L RE RAL T R SR N AR, ASCBot TR IR R4, R
AN RRSS IR 5 — A D RIGEIRZ ], FOV N ILECHIE IR RSt fESEI T, @7 VT ETEL
REEAM AL, —BERAME/NERZEE IR RS (systeml), 55— BA K/NLAC IR B 1% Ik 5

4t (system2), Wil 9 Fior.
| IL =

Figure 4. The plane square spiral resonant coil (top layer,
middle layer, bottom layer)
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Figure 5. Resonant frequency varies with the length of coil
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Figure 6. Resonant frequency varies with the thickness of the middle layer
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Figure 7. Resonant frequency varies with the thickness of the copper
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Figure 8. Resonant frequency varies with the copper wire width
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Table 1. The small coil parameters
= 1 MEREESH

TR J5 T Wi
Pl %5 11
IETH 542 R 0.035 mm
i 58 B 1mm
A 18] B 0.2 mm
Rk R B
A o )5 0.2 mm
o 2
VIWISUR'S 50 mm
EIRICBURS 23.6 mm
JEAR T3 A v
HE 4
T RE i 8 TE 0.035 mm
A R 36.7 mm
4 9 13.2 mm
Table 2. The big coil parameters
= 2. KiER&BEESH
TR J5 T2 W2 i
el 10
LT 3R )R A A 8 0.07 mm
A A e R 3.8 mm
i 18] PR 0.5 mm
R AR R
I 5 0.4 mm
i i) 2
VI RURIS 100 mm
EIRICBURIS 14 mm
JEAR T3 WA B
o 4
GEIERINS R 0.07 mm
RN 56.9 mm
Y T 43 mm

K12 ohy RGTERE I E AN, PILR IR FLER 2500 4 om, HRUSZR BE Sedi O AR B LTI P RS, el
FPEDN 0°~90°, ] WLIH A P 2k Bl e f FE O N, T AR AR R I WG R B, AR A E D 907 I

(=)



BT A

100% : :

. —&— system
o0% \ —e+—system?2 I
80% \\\

o\ \.\\
ol N e
o\ .
30% A\

20% \
10% )\ ‘ ]

O \ 1
1 2 3 4 5 6 7 8 9 10

Vertical Displacement Distance(cm)

Figure 10. Transmission efficiency varies with the vertical displacement distance
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Figure 11. Transmission efficiency varies with the horizontal displacement distance
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Figure 12. Transmission efficiency varies with the rotation angle
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