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Design of an Electrical Pulse Generator

for the Multi-parameter Neuromuscular Stimulation System
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Interdisciplinary Program, Biomedical Engineering Major, Graduate School, and
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Seoul National University

ABSTRACT

A muiti-parameter neuro muscular electrical
simulator (NMES) system was developed to be
used to find the optimal parameter condition in
obtaining maximum muscle power and minimal
fatigue. Since the performance of NMES is
mainly determined by the characteristic of its
output-stage circuit, we implemented 3. different
circuits and compared output characteristics of
them. Three amplifier circuits are; 1) a resonant
switching converter, 2) a linear amplifier with a
transformer, and 3) a step-up DC/DC converter
with a high-voltage linear amplifier. Experimental
results showed that the step up DC/DC converter
with a high-voltage linear amplifier has the best
performance.

N e

7153 A7)&AF(Functional Electrical Stimulation,
FES)2 “H ol Ad"oz Aoz EsA €
{8 AVNAFTE Jteted 2842 L FEsia )
THLE /LY XYL VEUYE FLoz
AEll] Y 753 25L& EHE ve
ZYHYIES AT EFAE AVIRAFo] A g" F
Aed o8 A$E gt 2AA 2AF (Neuro
Muscular Electrical Stimulation, NMES)el2t= ¥
@o] AHEHIE Fr) olHE ANAF AR A
Aol & 84 Fo FHUE 9= 289 A%
€ A7 93 Arlste ANAT "2 Py @
g 2oy mIx Fo] tYdA WA gu=
Abdoltt. 24173 AT Qo ¥ FE Ban
HE2E A, AFH, pulseZ, BEFy] 0y S
o2 7HA7F glon, ojd HEvgEE ulFos}
o @AAA HHlE Z2EFL APY Yo
A "X AYHE A7AFT B2 mang
€S UUsA A3ANY & I gEsy 2AA #
SAIAde] gz g7 HY,

2 947t 7153 AZASY sSedvdEg JFH3
7] AT g 2473 AT AAdY Ao ¢l
oM 71 e He ¥ LYPR =g oy

-165 -

THoR FEHL Aze H4& 24 A%
Aoz, b3 A4A Ut Hx 2 A
& A%, A4 45 EHIAT.

2 &

2 47N AZRE 3749 A7) g2 dAZAE
¥ 29% AvH, gyo] d=% Ed2En
g ASE 4%, 283 $% DC/DC @w#rist
LAY FYo] =Yool

DFIY 293 vy
-HEEFF EE AFEFY HEITN A¥gE o
43t ¢t EYste BHog Hgo] WS TS

T T

ERe] oy FEEAo] Ymzn 3o H Fo
%y A3 Ao

Liasy

v inw s
¥, i MY, .

<#3y 1> <u3g 2>

<HY1>L FR3 A 50us ¢ 500ps 9] Burst &
€ MAAZ RAAHover-shoot ZHAVFo] A& H
< Holi gt}

<H¥Y2>E 200ps Burst 28 & WA 7| K3}
E 10kR, 5k, 2kRe.2 ZF7IAAT. #3371 711
FE Bxydo] 2015 E BHogFE,
-34: g2 i 5o B8, FE
£-(Hand-Held) 7]17]o1A A} &85 it}
SR Y A5, B3 b B3y Azl (FA
329 Q-factor,FZ Fu4 W 7|Q)) 7} A
2 A 2HojU iR By 2ol Bilsaid,
HaAdgo] Folx £t ERAF v AL oY
d29 ARAE2E Hd peakd F(110V+50nA
=55W AX) o 23 MHAHot un T g
(carrier) F35o] 93 &30 ARz K37}
AR o] §&o] HojAL}

Fd



1998HE FAHIsalls =2H H20H M25 98/11

() g4l A=z EI2EE ALY oU4E

Amplitier

<adg 1>

-o] A& <aPI1>F o] AB-class AHYZEY]
290 s EAAIVE A3 n2 £94)7)
= Wi AEEAo Fou FREd s

T T
1-15
H

Rakman.
<=3y 3> <% 4>

<333>e FREoM 50us, 200us Burst &8 3}
Poz Ax EA4o HE& HEAF on-off’l s
& BAET,

<HY4H>E FFIHAY FPJO>)H
Y (2>)8 HAFE ofg) o)
8t7] ojgth.

FRaANY o
FRNE U

33 HEdo] HojA mHzEAo| 75, sinest
god oW Yeje) BYE AYsbs (F DC AE
o Wgle GARYW), Y=t way B A
0 &30l Aol gk

@ AEHIN B hZo] Fajrh(Pol
AZE EA2E R FEHI oP), e
$E%se sge] Ed2Tre] os Aedd
DC offsete] Q& o] AR 2ol A7) %
s7h SAYY. EA2LE 277 Ho) peakd
g, wenFnsol e FHANDE Ed2E e
EXIECE TER R

(3)%% DC/DC ¥&71sk nAY o] J=y

+200V¥

SR

—200V -

<ag 2>

<IY2>¢t Zo] &% DC/DC ¥er|z AYA
%S 29 peakAY7HA SUAINFE DA} J=Z2
vtz FHae Wiolth A=JNL AH fleoy
oju g Feje HYoly Fu4E BT AT ¢
At

<#Y5>+=

BoFEd,

@ 15719 H¥x Jgs] AN

-166 -

Al imat
<%y 5> <3 6>

<THYE>L 150Voes M TR (1>)9 2
#3 @) 28 Gyez FRad A% Aol
A gee noizy,

Qi Ve
2 CY WL A TN

<y 7>

<HY7>L 71&L NMESAHA F2 AgsHE a4
4zb s} 7 Abuhg oln).

<9gg>L <Hy7>0 106k wEHE ¥z I
Pog 7E9 oA &Yy ol AYE
d4A 29% UL 2UAh

-3 €8540 713 Holut H¥ 9 mgelyt
Foo] Aokl HF . d9 #IFe 2HT
F gle Ae] Hd FHeld. DC/DC +Rh71< &
g peak’} obd HIFAYW FTHEHE H== 2
3 ¥ & g AR €9, €9 Advle T
44 74 ¥ &

-9 27t BFsta v go] ¥o] €. Hd
HAGL A= gt o A@HE=E A
& Eol7l EY. P= FE&o] 50% AxEC
#3t1 DC/DC 5717k A% FFdtes AA|
&0] ol AR FFH 7171ME ol H&d}
71¥e] Wasi

Al bob w2 iy

a8

I &dA B4 A4 FdHE AT e
Y4, 48 dAFrgES 44 i ¥ + Qe
DC/DC +¢71st 1At =& AT Wyo] o
Bg 2 AR AF N2de Yoz M3 HY
ddn & 4 o 2y o B9 FAHA I
29 EF ¥ AL FUY Axdezq
$€& YA HER Yo WA o WHe F
Wy Alx=del FHE357] AF A7 ASHE @
.

FanEgd

At

(1] A. kralj, T-Bajd, "7153 A7 AF", & &9,
&7, 1994.



