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Current Compensation with Circulating Current Control Circuit
in Vibration Generator

Masataka Minami*, Member, Koharu Kondo*, Student Member, Shin-ichi Motegi*, Member,
Masakazu Michihira®, Non-member
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Energy harvesting methods such as vibration generators have attracted considerable attention. For proper utilization
of the generated power, its performance needs to be improved. This study investigates a current compensation method
with a circulating current control circuit for improving the output characteristics. As a result, the output power in-
creases compared to that of conventional circuit due to current compensation. The validity of the proposed circuit is

experimentally verified in this report.
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(a) Conventional circuit

(b) Proposed circuit

Fig.1. Vibration generator system with proposed cir-
cuit.
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Fig.2. Control block diagram.

Table 1. Parameters of Fig. 1 and control.

I,=70mA ©=2rx120rad/s C,=106uF R,=28kQ L=10mH
Co=224F R variability C,=10uF  f=100kHz K =05

Y50 AT FMHOEBE (vc & vsw) &AM ¥ T2 5
Wi i, \EE L, BIRIESEDS ic ©F7 v FE— Ml %
BT %L ic = iv + (/L)W —vc) £% %, 2T,
FIEAA Y F 2 7B, vgy BEEHEMMEE T 5, 20
RE vgy COVWTRCE LD, BlITE L ic 2 EBIE
25 Cpdoc/dt LEEWZ B, S5, “Efbr (v K
RELDHIETUVAT LADORERLZN ETEL I EPHS
NTWBE, 20, KL ¥ —TlILE/Tr 4~ K %
Pl b, MHITLHOG) ZBEIZLT, 05T 5, Fig.2 12
vy = KLf (Cp(duc/dn) — i) + ve &I\ L7270 2
MM ERT, 72, Table 1 1235 A =% %/RT,

3. EERER

RETI, Fig. 1 O L Fig.2 Oflf % R IERHIC LD
FEHL, HMUEPLRy WAL L E0ERMHE S M h
BIEHICOWTHRNS,

LRGN RS, REEEICH D EEE T, KLAT
el F L LT 5, EizD ¥ A 4+ — Fid SBD 1SS108
(T 30V, &ift 15mA) 2T %, % T 5 C3 Kk
s 2 A4 v F >~ 7FET1E, SiMOSFET (2SK4017 (Q),
ME 60V, B SA), T/, AL ¥ —Tidt Mgk, il
W, A4 vF v 7 EZTORENEKZ: & THE SNLSE
TREELTVWR G, 20720, KAEETIIINS DIF
SBNHBUEFER % Lo TWBD, /8T A — ¥ EFTORK
LRI ET 5 2 LT, &2F0E
NEEwELZAATV D, BEEN % 25 ONEKERE) &
O, EROENYHE I SHROBETDH L,

Fig. 3 |2 Fig. 1(a) | Fig. 1(b) ® C3 [ulji % ek L 723 1EH
2B 2 NEEEEE ve, NEPE SR ic = Cpduc/dt, C3
HEED 5 DB i X787 o RBAMEI Ry 13 1kQ TH
5o HBZTONITAERERE ve VIERIZZRIZZEILT DI,
NIRRT ic DN TV DB, TOER ic # C3 \EH» 5
DFEG iy, DET 572012, 05<t<1.0&45<1t<5.0
R CHABREDERTHNT VDS Z EDHRATEL, 20
ZEnn, C3REEOEI i PWEERZFONHEE KN
5 B ic &M 5 IR EHEATSEERIY IS MGE S 7z,

RIS, MHEIZOWTHET %, Fig. 4 IZHER0lK B &
DRENED P-V 7T 7 %8 T o EHEBIZBWT, HEkE
LV IRFEMBEO S BMDENPMED» RO RELE ST
Wb, ZORRDPS, JERERICE ) EREMETLIL
T, WEEEPEMIIT/NS R Y BENIINET S
EDHL NI o T & BIHATHIZE QT L 72 3R

8 20
> 87 <
; 14 A : ﬂ 10 S
] L
g, A\ o A\ S
=R ic u 0 E
s = :
o~ e —  ———
0.0 2.0 4.0 6.0 8.0 10.0
TIME / ms

Fig.3. Voltage and current waveforms in proposed cir-
cuit at Ro =1 kQ.
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Fig.4. P-V characteristics in conventional and pro-
posed circuits.
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