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Development of an implant sensor capable of wireless charging: Electric circuit part
Jae-Ho Lee' - Dong-Wook Seo !

89k kg ol JhEslE T, o8y FHoks Al dgoiely =AXAAA AEstE AlRESY dAYgE

gk F87F Fole| wat O]Zﬂ P Aol gigh A7 $AS E3 ok B =2 A Il AYst

o AFA (Electrocardiogram; ECG) A& & REUEIH 37| ¢ AAFUYE A (Implatnable Medical Device; IMD)<]
ul

19 4
Aol 2 SRS ARER SWelA AW RES @k BCG AEUIHE o §eke] ECG MM 435 of
= J|

2 3}elslal, ECG XA S H] 3 SoB (System-on-a-board)E A EZol A 1882 mWe AHHS ARF)h A4
A4 FAE EH A7 JAAFAIEASQ] Aol 92 A wo]~igHolAH 24 ~ 25 mo] HuY FAEY AZE

e
Ssjgieh, ¥ ARl AANYE Gl AL T
= Ei

7 R | 95te] gl=Molg 13- A7) ofd EHo 7 AHS
slo] 22 AR S FAANIE RS HEesit ol#d FAAHAE a8 AFY] FE/A nHE o 30%

Abstract: With the arrival of the 4™ Industrial Revolution, demands for telemedicine for people living in remote health-care
service areas (e.g., an island or an ocean-going vessel) are increasing. Consequently, research on implantable medical devices
has gained attention. This paper discusses the development and performance evaluation of implantable medical devices (IMD) in
terms of their electronic circuits. An IMD is inserted into the subcutaneous fat of a human body to monitor electrocardiogram
(ECQG) signals. We checked the normal operation of an ECG sensor using a simulator, confirming that the system-on-a-board,
including the ECG sensor, consumes 18.82 mW (low power) in active mode. When the IMD is placed in pork or a phantom,
its communication with the base-station is recorded at a maximum distance of 2.5 m. To supply power to the IMD, we adopt
a secondary cell, capable of being charged via a non-wired and non-battery wireless power. The efficiency of wireless power
transmission is about 30 %, including the rectifier.

Keywords: Implantable medical device, Wireless power transfer, Wireless charging, Electrocardiogram, In-body communication

1. A & 5= Figure 19} go] Welo] H3H A 258 A
43 Aol Asshgel wel s gaare O AREe] daxul e Hepel wAikil A
FHom wE BAG 443 BAVsel Relse or R FNE VIO S 44l 58 qes dxe
(Internet of Thing) 7]%=0] A}3] AW o & s il it o = % AHag AEdesA, on AHlse] AE Al
A 71 AGUE BT ARl Mot Age SR AT,
AANEE AYSHE ERE Fgsel, 4ge Aejyge)  WANARE ADIIRAS Al el WAL
A Abgre] Aol 7lA] 7)%e] Ag Wy} BulEw Quh g gstA ‘F@ sto] o] glol Al dEjtomX ojgel Ay
2N ERAAE FUOR T Aol 3N Fape T HTAE weln ARAA Soll G welE 2
ASATE AR A ARG AMe] e Agor  OhE O e dwHeR v ofsh) di,
AwgAul, QA g An| 2o @77}t Eolde] wel loT AANZ AMEL T2 AR 5 9l FHste] AT
A7} Ae)w Alge] AR Ae gah 9Ae Tk HER AW AEE 2uEgs] S A

T Dong-Wook Seo (ORCID: https://orcid.org/0000-0001-9449-7772): Department of Radio Communication Engineering, Korea Maritime
and Ocean University, 727, Taejong-ro, Yeongdo-gu, Busan, 49112, Korea, E-mail: dwseo@kmou.ac.kr, Tel: 051-410-4427
1 Electronics and Telecommunications Research Institute (ETRI), E-mail: jhlee1229@etri.re.kr, Tel: 053-670-8058

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http:/creativecommons.org/licenses/by-nc/3.0), which permits
unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

Copyright © The Korean Society of Marine Engineering



(ECG; electrocardiogram) AA &2 2 X FHe| = 7ty

of A& ek, AAFele] BCG M= Algel
ol 33 sfefel o] e, AR W ojek, ¥y
AY Wa ARSE £F AAHoR dojihs A9 ]
AL BE Aetel oL, olel® o1 AANE A
A& QAo A% Aetel BANEE 5o ATE
o] QY3 YTH3|MAL. DA FEIE QAN 3]

RS A ERE A9S FHRD Ak AW |
AAAE AGR FA FUL AT o], $43 Fatol
QAL FAE QA N F ARIb0] B

& AFES Bl 1A0AS WP Bast ek of
IR WA e DAY B9 G Sol TR

o] &7} ‘f'JE/\ jéﬁff} F2Eol A 7%% skl 013’3]'5 |
= olelg #AE Es] st F
’H xqejlxd S (ereless power transfer; WPT) 7]&=8 Q1A
Y Fx|oll Ag3t= AF7E AT JHS-[11].

Figure 1: Concept of telemetry and main target people
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Figure 2: ECG monitoring system diagram
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Figure 3: Developed ECG implant device prototype (a) fornt

view and (b) rear view

QANYY FA7L & W) FHOR FAY FAS
7] AAAE bed 2 g3l 2347t Bast. o)
479



o WA LAY 3 #4191 9 2
ARk =9, shpel 1 44
shapo . ECG A1, 521 0 AE S, PAFA FAY
e agnsyl PRSI,

offl

Figure 4: Configuration of the implant device prototype
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Figure 5: Developed SoB for the ECG sensing, telemetry,

and wireless power transfer receiving
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Figure 6: Block diagram of the ECG sensor
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Figure 9: Experiments for measuring the power consumption

Figure 10: Experiments for measuring the maximum

communication range on a desk
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Figure 11: Experiment setup for measuring the maximum
communication range when the implant device is (a) in the

phantom and (b) in pork

Figure 12: Maximum data rate test result
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(a) (b)
Figure 15: Measurement setup for (a) charging current and

(b) voltage of the secondary cell
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