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Maximum Power Design of Bridge Rectifier for Triboelectric Nanogenerator
Using Impedance Analysis

Bo-Kyung Yoon, Jun-Young Lee, Jee-Hoon Jung
Ulsan National Institute of Science and Technology (UNIST)

ABSTRACT
oA 3t l Ho FHo qUAE FFate] R3E 7)E
2 olo] A A7t ofe] FofellA &us] Y Qlrk
w27 yeddre E8A8 Aoy vpde Fall A
HE AV E 01%3}04 AAL glo]e] e tinfo] 2o BHg8l=
=] sfdl~ 7% ZF shtoltt mfEAY] UrxdA )=
1] A = B 8}31,

2 oyz] iy wdr e H]JLOM 2 9=

A3 QlolA e HEsr]e] of#ge] vk g ”}’Qﬁw

U 2A7]e] =9 Zd%‘}% Spike”d Pulse Train®] ¥ Ejo]A]

thel o= *4%7]7P 23] W, AR dY Juds

o} npA 7] U ‘ﬂe‘xdﬂ«l =9 Jydsdd gigk #4s 01*‘1

& Judxs wg A7z desith B dAelAe
T

//W(u}omie}l-:) welel ma dge
g
Z

N

H AEAHAIo D ok #Ale] FrhstHEA theFe A
247 ]:‘5-201 31%14 2 5Yro] A8  AEE FR
UAE F8sto] &8sk YA 3w 2®(Energy Harv-
esting) 7] of thgk A7 ofe] Hofell AA e o]F
A D gtk 1 FolAME wiEdry] yxwbdry]  (Tribo-
electric Nanogenerator, TENG)= &2 2¢1 £z ¢]o|} nl&-g
&4l 71@‘“‘301 A E AW f 5 ?i*o‘% o] g3 oy 3t
WAy 7)E 3 shtolnhl npEAry] Y wdv)E
Ql q]‘#*l%lol‘?i’ﬂ 2sle} Agsle] golsithe FHE 7HA
A MM e Fe3 dojzlE tiuto]o

Hef F5g wa ok

A7) vedsle J1E pAe ad 13 gk a2 ]
o] AR F3} R Fol MR HE RolE WA 4
T %o F& AF AR o) FAA B Aoz A
A7) = @l dste] AR FHe FdsE, i
FaAE SAsE gl fck weks £ AF Aele] st
W Ael7h AA J)AHE WAL, AF Aelg ddoR
AAdshe Al WE Aolo o AR s2A Bk ¥ 2

I Electrode
+
x(t)
v
d Dielectric
Electrode

L

= rpEA7] Y drlda AdEE dAY AR 54E B
Fa gtk vhEEy] yedAr)e] &8 A8 SpikeXl Pulse
Train®] FEHE 7k AC FPo|BE o5 ofz] 7} AlAu

olelE tiuelzo] dedon B8] AAHE ACDC

AF7L wEA g7,
EE o] L)

& W) A291E) wle] v
S, e oA sy w]
W7k 8) AEe) Had 2
oﬂ we dge Agald oag
3 2

2

k1

e
=—U 2

ﬁd_

H

T
4
it

ﬁd
N
N
=

T 2
£

7101]*1 AEE AEs g
<]

ol
ol
3
e

o
=
e
2
N
o
3
i3
rN

719 st A7) d9d

Lasi

Lo du o Hoom B>
%9,
=
o
5
29
N
<
55
=)
2

o,
=2
o,
tlo
K
i

i
R
N
)

ol l‘U\Ll

N
iJ

2 Mo
2
>
rir
o
=
to
I

e i
o rm o I

o
-

e
f, —
m&_‘é‘; S
T o
—\9—{m

ol )
o,
JEE
A A

[¢}

o=

= do

R )
ot o

1 o

o el g

oft ol

% .

ol

1,

L

o

ol

oX

i)

o

ot

ox,

=2

=

ol

ol

£

o

ol
-
2

ol & [ e K

ofr
o)
K
X
ol

bk

-233-



Impedance of TENG Impedance of rectifier

ZTENG Zrect

:
:
E
' TENG
[}
:
L}
L}

Proaa/Prene
0.5

0.4

0.3

0.2

0.1 1 10
Z10ad/ZrENG

0 0

2. OPEED| L 2mT| 2t E /719
Zof ™M= M

2.1. ofztE 7| 'Jr_‘l:“”q7|2} JHE7| olu|e A of &

A7) Yreddr| e 4Rl 37 o] A4
Bl I PRt e g K Pulse’H JJr DC FEH 2 H s}y
9Jate] theje= BeA] AGFH7|9} 71411"]’51 aga &9 Fs)
g A% Ao Ag9s &9 Rabd ddsy) 4’4311/‘1—‘:‘ 4
ez vy Aol gsiA rREdr] Yreddrle] &8 ]y
dxel AR/7] e g dIdar) Zofop g E}E‘W
9 49} Fo] mpEAY] v @ r1e] daEA( )9} o}
oler AFY] ke JudAa( 7F 2E o, Ho A
At o] E(Maximum Power Transfer Theory)ol|l ¢]&}o] wjzt

A7) At A Ho 50%E dgd & 9ok
75_] | vyredbdz|oh A7) Sde] dadaE o] gato
St JJZ Add g ,\lL g9 Fe A (IJJr ¥,

(1)

(PR dddzle) )] g AeA
: (BH719 d¥d
29 2 HEs 2ddY
B o e

T

O b & A

POURNLUINS. S -
._Em;!rﬂl 2

290 ;;127| |_—_|,0|0|: Ol_u_lE-IJk EEIIEI
A7) Geds)sh tele ARl Iuhs mde
%

a9 59 Ak vpEAdY] Ymddrls iy deldaeh A

: h + v, -
. ' +
: ZTENG S B
; ; C(>Z)__ve ng
b Vrene Q =
T TEwe AV
Rq4
0 0o o

I I 0
dos 5ol . doles A1 4 s
tole =g 014'-4 1 o2 mdE 9k 457 fg
ole ANAE( )%t %‘31 8 )7F Aol gith thol e
=l A9 Helesal $AS AV )3 Holes
s2E A% )9 @ olgde] T & Atk 12 vl
ol Z2E AR )E AdNAEz0 Aee B )L ol
ato] -8k 4= Qlar, AsjA Rzl Aele AU )2 ' 59
57} 929 Quuas olgdel pauw, 4 B)F ol
Hh % Sl

A T ANz APE AGC IS olgdtol,
D}OlOEoﬂ 52t AF()E FHAuY 4 @)% o] 2y
6’]— 011;]_

o AEAl Hrw, A
o) w4 (G 137

thol@ ol thole o] &k A
OS5
A

5)
thelose] Age whay] izl 482 Adsel 9
& geoln, 2% Bal( ol Ao A% AHL AANE
toleolqe) Ae £uE Hasaol ] W] 4577
9 A e P 3 gl Ae4E, duln
B AP )7 2 toleE AR/ A

=
g i H
Q55 29 wol AYHE Aol A7 AR Ao 1

23. At Mz M2 g AuAlEY £ Fat

AsAES] QR at b)) Rt
s ASNAEe 271 )E Teste] 4 612 o)

% 59 o] vlay) vhoddsleh AR sive] A
Fe pelt 9w AAsol ] uEe AdAE} £



2 (N3 2
(7)

) 29 Bl ¥4 duux
()= ‘;3]] T3t \:]-0]01: B0 ATt HEHH 457
Bii7] s & olsm

Mot [» ot > >
i aus
ok lo

i _>LI, ~ 01'}"

juies
&
_‘1
>.4
i
JA
9_,(
):
_E.

= g wEele] Agael @,
B o 2lEe new AdAE 3

ol 1% lo mo 4z 4

rome e &

9)

WepA pl2a) dedle) uR duuss, 9 4
22 @ 1A A9 A @ 4 ©F @4 e
o AN ke WA 5 ook

L)

ned EEZ

3. mol A o MY AW

Aotslz toles AFre mdae B3 A AE A
9e AEE] 8 a9 63 2ol Ay A4S AT
npEd 7] i z])E Aluminum3} PTFE(Teflon)S  ©]-8-8
o 3em 3 cm® WHE MHAEF AAete] APS WPk
ET-126B-4 ¢] A% RE|(Shaker)Z o|&3lo] 3 Hzo Fup4
2 vy el g Eske rhdr] ezl ¢

= ]

:‘,:.
S o] 07 M Z ukzAr] u
o8 ARE-shTh

A AAG ARV gulds mdge flste] 7

0
u|
A7) SPV1001N30 CBRHDSH1-40L MBSS
2.869 [V] 9612 [V] 8.216 [V]
70 [mV] 360 [mV] 1[V]
1421 [M ] 217 M ] 816 [M ]
0.205 [17W] 2309 [/W] 1687 [W]
Zdee AGS SHAY X 1o Yode 4 AF71ee &
Wk Aok A ) %):Oi A57] tole= B F3
A DE o83l 4 AF7] tdelexy A Re( )e E
=3 dvs L}E}‘—H%i‘:} o gz} o] AFFH7|e] theler mEl
2 Z1 g gho] FowAA, = At sk ghel AW Hul A
28 dgsted Tr‘jJO}‘:]'\_ e Ao R BojFa gt
1JH A9 E8 Rl 4R Side] g dE nig
FA AWM E 9 ’\3“"1] we} Mg = 9ok 91:6]"{‘ 01%3]7“
ool o Heto= HHEdoelA 7] fdiMe Y wged
4 & DC-DC 7AWE ] Abg-o] QHr) uehA], 71411’\]151
v Ag g A9 gy A GEed wepa Aol Hojof
sta, &9 F3he DC-DC 7WE e 98 Jujd2rt 4&H7|
sicke] &9 Jud2rt w7 wiEe] ¥ wigk X 9
AuExE aste] AAdel gtk 28 AS dEdelds

npEA 7] G rle] A W Ax e dqA A Sl

30,
e

telet AR71e UMEAE fESE Aol AsHE nd
o =S o= ARVl A% RPYL o] gl A
AN E st 29 BaE Age) 9F BANe BRI,

0 =2 MMTA} ojgh7|e]gME2 XYS Wot
HE AR (M HE SRFC-TA1403-51)

[11 C. Wu, A. C. Wang, W. Ding, H. Guo, Z. L. Wang,
“Triboelectric Nanogenerator: A Foundation of the
Energy for the New Era”, Advanced Energy Materials,
Vol9, Issue. 1, pp. 1-25, 03, January, 2019

[2] Z. Lin, J. Chen, X. Li, Z. Zhou, K. Meng, W. Wei, J. K.
Yang, Z. L. Wang, “Triboelectric Nanogenerator Enabled
Body Sensor Network for Self-Powered Human
Heart-Rate Monitoring,” ACS Nano, vol. 11, pp.
8830-8337, 2017

-235-



