tHEE T RXKFER
39K H2 J. University of Shanghai for Science and Technology Vol.39 No.2 2017

XEHS:1007-6735(2017)02—- 0137 - 06 DOI:10.13255/j. cnki. jusst. 2017.02.007

RENRRELRIRERZARENLENEEEE

AL, Ik, E R, FEK

CRIGF TR EIFas S & i 0. B 200093)

WE:. ATBEERIZZARRAREOREEL M. IR T — RIS FRLNEEE
Wk EROIEELNE TEELR FEBATX CRABHERPALTR. MA A bbd &
B A T E RSl TR B AL, S ER T 3.3 VAN, D TFREFT 3.3 VT
By MmN T IR R AR MR EHAL. B b, RGBT A B RE R RERANEE
) IHRES, R EZRBERER. ZERIIE, 2 F A TR Ao d ey TAER ], R K
A2 T R B AR, % R RESRIE & 4 2R AL M & BT B e B ) B K

KW R AG; e TN E; FERER
FE S ES: TP 272 XHkbRER: A

Energy Management in an In-Vivo Device of Magnetic
Tracking System for Capsule Endoscope

QIN Ruihua, GUO Xudong, ZHAI Gang, XU Tangcheng

(School of Medical Instrument and Food Engineering , University of Shanghai for Science and
Technology , Shanghai 200093 , China)

Abstract: In order to ensure the energy supply of an in-vivo device of the magnetic tracking
system for capsule endoscopy, a kind of low power consumption and high efficiency intelligent
power management module was proposed. The management module includes the main controller,
boost circuit, non-contact switches, router, and negative charge pump power supply. The boost
circuit 1s gated intelligently to the main controller along with the button battery power. The circuit
will turn “off” when the battery voltage is greater than 3.3 V,and it will turn“on” while the
battery voltage is less than or equal to 3.3 V, which can save the energy of boost chip and resist the
early loss. In addition, the master controller controls the power router according to the working
state of the device in the body and the need to gate the subsequent circuit. The experiments prove
that the use of the energy management module can extend the working hours of the button battery,
minimize the energy loss, and meet the time requirement of the magnetic tracking system for
capsule endoscopy to complete the entire digestive tracking examination.
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Fig.1 Block diagram of magnetic tracking system
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Fig.2 Power management module structure
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Fig.3 Symbol for the non-contact switch circuit
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Fig.4 Boost circuit
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Fig.5 Negative voltage conversion circuit
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Fig.6 Control flow chart of intelligent power management
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Tab.1 Discharge time of the button battery
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Tab.2 Efficiency of the boost chip

igﬁéﬁﬁ Vin/V Iin/mA Vout/v Iout/mA Ui

1.8 58.5 3.29  28.75  0.898 266 857
2.0 60.5 3.29  28.44  0.773 285 950
2.4 60.7 3.29  28.64  0.646 798 462
25 60.7 3.28  28.62  0.572 784 185
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Fig.7 In-vivo modules of the magnetic tracking system
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Fig.8 Average working hours of the different power supplies and under different sleep time with a

same type of power supply
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