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Abstract In the medical field, applications of plasma are applied sterilize instruments mainly but with
the advent of bio-plasma technology, the scope of application is expanding. Recently, In addition,
high-density miniaturization with handheld is required for sophisticated procedures when irradiated
directly or treated with non-standard conditions. Rosen-type PZT is a device with a structure that
generates high voltage plasma by achieving voltage transformation through electro-mechanical
coupling using piezoelectric effect.and is used in portable plasma generating devices as an advantage
to increase energy density relatively. In this paper, Rosen-type PZT was modeled using equivalent
circuits and was carried out and a plasma generating device for medical application was designed and
prototype tested. Prototype plasma generating device generates an output voltage of 5.8 kV with 12V
input power and is designed to operate at high voltage by applying the half-bridge topology power
converter. The results of the study confirmed the availability of various medical devices, such as plasma
jets or direct exposure equipment.

Key Words : Plasma, Rogen-type, Piezoelectric, Half bridge, Medical instrument

*This study was supported by research funds from Nambu University, 2019.
*Corresponding Author : Byeong-Ho Jeong(energy@nambu.ac.kr)

Received November 4, 2020 Revised December 3, 2020
Accepted January 20, 2021 Published January 28, 2021



244 F=g3tetsl=EX| H128 H13

olmFofof A EgtRute] HE-L2 F2E wAZo|Y HE
ol2|AE TISHAY EA| E= AR dAIS: Bl
U 4 il ARSS 5= gle =8 71T 5Y
2=3} Fof| ARSEATH 2] FZole Ak Bt of
Yz} Hio| @ Eet=uto] ofEe|AlolHo] EAEHA Y&
AR FET IRV ofEFAlolH R Aot
WA v v BHARE T & EFQM HolR
S QITH3-6].
ougor A{E= ERU= APRASHE B4
I ETAnA|EQ} o] EEA 7IAE 3 o83t H]
97 A& (Non-thermal Processing)E 3 A=
HAos RS 4= glom HFY EgAre F 7iY
FH EAE dPAY T2 ZAo] 1-YE UL
B2A A717 B=V/dRl 270 StollA] A= o] o At
9] AI717t 7 1golA AFAAY ool =W shAY
ZHAA)E 713 Eoll 98l 7h&E] o] sk JRHERD) 7L
qUAE Agur2 & 34 AR = 24 =
ohH EAE2 o] 23t=m AR} o] il FAUA
o] =3 E=vt A7t F4"THTL
A7 (Piezoelectric Transformer)= AR
AZRL o xgko 2 Qlsf AA B o] glar AHA o] o
3 YAAS 7Y =2 58 AUl ZEE VHA
ng Agazo At E4L THER 47 =gA
= T W A7185Y Ao At fEol
H 1AYS ok PEIATEYS E2m 8%
A& E8o7] 93t =717|E AASH] HsiAl A
&-8st= Aol Aot o3t Seh=mplAy
Aoz AZslr| QA dXHA7E HE
3t SUE HYVIE AYEHAYAE H8TFo=A FY

fol

)
e of
r% =)

A71E ol-&Rt A o] A

epnte] WS o) JABehRuiE

oo wot to r|r
op
ok E
o =

i=)
e gl
>
ﬁj (i3]
ol
1o,
o,

W pd,
1o
KU
2
)
o
o
N
o
_?_lg
1o
u

a A

Trl'i
[N
e
oz
%
£
o
§
off
i
o
5
_°|L
|
Y
%

7| SHe2

(=]
P avs A A=A 71AH deiet A714

ofsh wayEe 24 9 Al

HEgo] WSt  H-R2FYo|E-EERo|E(Lead
Zirconate Titanate, PZT) 7|8t AZE& 9F 0.1[%]7}
FEH oJRAEL Wl-¢ YT AXHBS /AL
< A8 5 3o EF Fox AR e
2 2E(0KoS oA 714 ZAAE =93 & 5= e
A2 59| spoltt. A f7to] ®IgRS 39| HKH
Pt Tol o A A= A7) A RHES}
A2 A9 B2 AgEe] mH]lolgls g FEH
o} Fig. 12 79 A7)17go] H857] A9 dFE=T2
A7) Q7 $of] 473 WFo R FEE = ATARUE
9] F2E 2= ¥ AR9 E=HQl +2E YE
WHEH10].

AWE oo o

Q) Vin

(b) Polarization process

(a) Unpolarized

Fig. 1. Polarization of piezoelectric materials
(P! Piezo technology Co.)

$2 Ul W19 1% 2 AHo] AC Aol e
o793, o718 A BeHOR APH PRI 2%
= A0 WL Fo Aok Wele WA FAAYL
g, olelt AU P2, M4 7], Folol

2219 RAL7|Rozen-type PZDE 13 23} 2
2 AL Uy AN 9] AuEe 47
AR B FHL Azdee Heh was =
ujcfo] Zolagol ] 23t AR Fig. 2% AW
A1) Fa9k B G4 LrERITHI). Fig. 2
oA Lheduler 2ol 17} & MAE SAgoR B
93 $HYFOR ololHl 23} & MHL A5 5Y

o BaEn AT A2ty A5 Fig.



2HY yHseIS X2 283 BAX0p)|

245

2014 yebd gAak Zo] A% Elongation)d 4%
Bl A71-71A1AR] 52k& SRtk

(Compression)& A &A=

Vout

elongation

Compression

|||—O

Fig. 2. Structure of Rosen-type PZT
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Fig. 3. Equivalent circuit of Rosen—type PZT model
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Table 1. PZT parameters
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1 82.34 182.55 2531 72833 6.89
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Fig. 15. Plasma generation prototype with PZT devices
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