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Fig.1 Implantable FES system.

Table.l Design of FES system

B8 2

.
e e m e e e

Power transmitting
method

Magnetic coupling with

amorphous magnetic
fibers

Signal transmitting
method

Burst of 1 MHz carrier

Distance of coil

Less than 10 mm

Number of stimula-
tion electrode

16 channels

Number of bit in

24 bits / channel

transmission data (Table. 2)
Number of bit in 8 bits / channel
return data (Table. 3)
Stimulation voltage |0to -15V
Stimulation pulse 200 ps

Power consumption
of stimulator

Less than 400 mW
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Table.2 Data from transmitter to receiver

Start bit 1bit |"L"

Mode Mode 1:Power check
selection 2 bit | Mode 2:Stimulation

Mode 3:Diagnosis of stimulator
Selection of channel
Amplitude of a stimulation

Channel No. | 4 bit
Amplitiude: | 4 bit

range 1 range

Amplitude: | 8 bit | Amplitude of a stimulation
range 2 pulse

Sum check |4 bit | Check of the transmitted data
Stop bit 1 bit | "H"

Table.3 Data from receiver to transmitter

Start bit 1bit | "L"

Power check | 1 bit | Voltage check of the receiver
Comparison between the
sum check data and the

sum of the transmitted data
Monitering of the electreode

Sum check |1 bit

Monitering 1 bit
of electrode impedance

Error check |3 bit | Error check of the retum data
Stop bit 1bit |"H"
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Fig. 4 Typical examples of the voltammogram obtained

from the pO2 sensor with and without oxygen permeable
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Fig. 8 Stress-strain characteristics obtained from SPU/MPC
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2, 2 RREBCr#®RE

M4z, BEL 728 Y AT 2821, SRR AT
BEATRHE, SERABUCTRINE 7o w2 kb, Py
By 7HAL —H— 213 NdYLF L — % — (A=1.
047um, 2W) 2Hwiz, 7 vy ZTHOL —F—3%Kid
L > X (NLA.=0.85, 40X) 1o & 0 aUkb&mi [z %
YL, 7o—7%+7v 7Lk, 7To—7IZEZEIum
DEY) 2F L LR (n=1.59) 2 vz, ako M
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X (EE£100nm) # PMMAMREEHC B8 L 72 300 & E)

41



1.6 um
X7 #EL 2N RY 2F L RO B E%

L72&R%2Rmd, £ HEEIE3.2m X32ym, EH L F
(350nm X 50nmTH 5, BUE D FE A2 >0E e — X
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HHOAFM & R C, BDH TR ERDDNE L 7To—T%
FEHTED, Ko, EBRC, SfrERELEECAE
L27a—70FNERHETEZ T, AOEEN
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1. @Lo»ic

AT BT 5 AEFOFEHELIC - TE£ L TR
ML T B REE bR BT T, BFERERN 7
S OEAMTHE L BRI KD LS, BAENE
IREE Lo ZWE, CT (Computed Tomography), I
%%, DSA (Digital Subtraction Angiography), &k
La—FTHY, BELISOE, WEYDL LN T
L 723 E8DAEMTH b,

&2 HT, BRI ORI R L 2
IO TH 5, WERMBIIERE 727 7—2
PER{LLDLA I, IHEEERL KB THLEE
25N TWEY, & 7o, BIBREE RO B#{ELDL B L ' %
DV LTI —HHFET LI EFMLNT 5D, 2 F
TLDLOBALEMEIIMERNTRI AL NDEEZ LT,
ORI ENEMES 5 iz a7y — 2k
D15-Y Hx > F—+ (15-L0) #8535 2 vbhT
W,

L Lok, mEEhIcsitsY) K vy gofgitE
Py & BB LOBESREF I N ODH B, PHNOBE
2k b, MpBELEELAEL 2L 25, R
IEBETIZEE L= vy, KEAREE LR Tl AR
LT OEHEERLZO, EL, ANy 20Z8H Lk
BEo2EZHIC O WTmERB BT 2 MEL 28 25,
By NEFACIRIRYE & EEBLRE I B w2k,
BEHEEMTIIABHO.LHEESCHEA Tl BB LR EE
FERT MW EH LN, SEIET IV AT o—
U (300mg/deLi k) L) 7Y €T 4 F (500me/de
CIE) 2 9RmicEE £ R8T, BEMEIREEEL®
FEBRLVFEEOSMEERL 2O,

—F, OB LUnEFEOHDHEOHELEH LN
T, BRELERGLC L —Y — 4 BAT 5 & HO®
YA RTHT, invivoTr —H—K (HFE308~476nm)
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BETHD, INLIZOWTRIFL R 2HRET S,
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2. 1 hEFOHCHADATE
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BX-FLA, # ) 2% TER) OBBHIEL-K
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FREEALA 1) 166]) #BRIMBHEAEL 202w, It
EHMEORDEES 1 o0FIcD%, 8 ~12&881E
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2. 2 MPEOACHXDEE

a, Mo oK OB

1 AL R R 2 M B R P ER A B AR o
BEBIURT T4 ToLnxHWEe, BEORLILS
EROKEDARSE, MWERAKEHARIE, AT KEDNRE, SIEILE T
Hb, prugBEHl & LT~ >+ ) o aF2ZEDTA
F R LAEACTRMLEITY, HSH L T Mg
F, BREFHFALTESLHRERFL, 3 BLURICAE
AW, RE R B AR TIMFICHIRL 2248, &
FEANEST (F-2000, B #H~THOHXER
E L 72, B AL, Bk 340~ 420nm % ¢20nmfEkE
L, EEKEE300~600nmE L7z,

b, MDY R P o3 7B 5

HSEEA & L CEDTAF M) 7 4% Hw TR AT
Vv, ELSEEL TR B, MR LD RY oy
HosrEiiHatch s Leed Fik % b &1 L 2 BRFEREE
LR ATW, A 4 v I 7 v > (chylomicron),
VLDL, LDL, HDLB L v»*) K& > 2% 7 1) — (LPF)
DETE R 1R,

c. ImiEnEEL

MmigE% 2 D&M L VBILL 72, —D2I3H By
Lo BEMNCLZLDTHY, L) —DIIH B
LT H20DHBEHICL 20 TH S, BEMMIIER
T2 AN BERICEER T I E o iBMELH
ALCERLECIREL 72, BERMMRRHEIL24%5R, 48
BRM, T28ERITCH B, BEEEENIC & 2EB(LIT ML LYY
KT o7 gaymicxt L 4T - 72, Dasgupta & Zdunek
DHEEZHEL, BBEOHERE (RCBE 3 mMg) ¢
MmEEHB L) RE 7 BamEicimz 4°C, T2REHEBE
L7209, Egibts, wRf & bl giBE 2 Al L
72 BEELIREORMEII TR X o P & Hv-TAKRSEE
(7% 3 +—LPO, BRI AT 4 v 7 2R %7,

3. BR
3.1 mEBROACHKE
BREL 2L T Wi EE— 2713 FI
460 ~480nmO BT 2D H L, BIfRIEL 2 £ L 72
L DI2440~520nmic A L PO — 7R RITEEE
il 7 FLE—758EIRH A aEMERL 7 (Figl
1) EIREE L2 A L 2 IMEO E— 7 MBI E L T n
AL DR EmERL 2P EEZEIRON L - 12
(Fig.1-2), 7>, HENSEMBE CEET S L, RIETRE
PEEIN LI REERICREL N WL ) 2 EE
Fum~100umEE DA, B, REOWEIBEINT
(Fig.2-1,2-2).
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Fig2-2 #REE(L%EEL T 2 ME

3. 2 m¥FoBRCHEX

a, Mo B oELE

BEN CPHEm®3T7.3m%, n=12) & ®IEKFEEFLR
MRkt (CFH4E#70.8%, n=5) nlENED
WG & B L 72, g i & 340nmiz B\ T, BE D
FEFIGRE AL VEEe -7 EEIEICE L,
HRA20nmiT A O EFEEDTE & v ) —EDEVHAR
Lillz, ZOK, ENEBERIBREALIBETCRHINE
boT, FLDENKED 52, 2T, BREE3MONM
TOEFEHEFZ420nm & 500nmD & FHlinIEZE L L2 &
Zh, ENEBBETIARLEVGR LN (Figd),
7z, MR EEELIRE B S EME IR 2% Al32. 2nmol/
ml, B#FI25.0nmol/ml& BENHHH IR L 72,

* 1 p<0.01
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13, R F320~340nm TIRE TH - 7z, BpFAT e
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127w, HEHEREA00~450nm3REE I B L, 58512500
nmOVTAD BRI E IR L 7z BE A & BE 0 g
DA L ERRDBEREHORISEERIL, BERA IR
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TR EOERE ORI, ZE L , IR E340nm, K
RA2mTHOENEEIL 2> F v s b, BERAM
RRMTIHL.0METH 20 L, FEESH 3 mMTid
11565 Th - 72, BRBBSOBE0, 1, 3mMiciiTam
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327. Tnmol/mlTH Y, EL Binsasnr,
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c. VKRG oy HAEDE CHIEET

MEFNHHCHEDES ERETT 572002, VKRS
JHENESEOHEEMEL 2, #4070,
VLDL, LDL, HDLEB L 'Y K7 <787 ) — D4
BENFNENEEFRLID, URI NI BRIZEAY
TETERLI B EZU) KT I 7 ) —D5y
E )t JIR E A A - 72 (Fig.6-1) . B0 BIOHIEEED
iz gD ERER & IZITFL (, MoKz Ec s
VRIEIZ L BLDTH -2 (Fig6-2),
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BLREAT 2728, FFBEICHEERZ ML 728 2 5,
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L < sl 72 (Fig.7-1,7-2) . —7F, B8R 3mM<Tiy Y
RE 77 ) —DG5EOHCHEBIELL b 72
A%, B &S mifo B oML 22 (Fig.7-3,7
-4),
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4. 1 BRGLEERENINFENEHCHENRE
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AL S GA LR UHREF O &b o 72
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LS AV LN TV B, EBNERNTINL )
HESIEEZIZ v, F2T, BEMAMD L 25HVER
L&y, SBEOHA A+ it 2RVER{LEEOm Y
PRE L2 ED S, By SEALGECIIEEBNEL
NBEEHED BH, EALDFHIIEL TH - 72,

SN F TOWED & MEEFRICBICENEWEY»FET 5
CENEHEHENTV5, E T HIIPERLY) Y IREE /7
O— Pk E LA XL S —EIERT KBIUKE AW
H B Ay FERMEEIC L) MREEILLDLM % 0l E
LizkZh, ERSEBBEIBEAD 2ENMELRT
FEAEL TWw B0, LDLA RTINS L § 5 L1
DN R RIEL FRBIEINEZ LR ENS,
E%3, in vitroTHDLIZLDL & F U &HBTB{LEI NS
= &, F 7-HDLIZ IR I X L CHIRIEYICE C U K Y
VP E XN T BA, HDLA BB T 2 & Z RS
ELLEFT D EBRELTWBYY, ZnZ Eh s, B
LDLO T T 7% {, LDL* HDL#% &7z MiF Dk
{BEABET S 2 &3, BRE bk LT
BHThdEELLN, MFEOBTHBMEIZNL
LM HEN—EHEE L LD,

4, 2 BESIUEBRFBRCOLENACHK

M B G BARFELIE D 4 T <, IECHER
RICHBEN DR D B,

ERNOECEEHE L L TE s Tnad LD
)VRTRF A B Y, BELIEED S o 7B RKIE
WENES TS E G L TEXEN, Bl bk
S THINT 52 EHE L LT 507, —F, LDLOEAL
12 & B EAEITBEBCIEEORM, 7 REDBDHE,
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IbOBAE LIRS L 23D TH LI e TFRE
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B VIRETHE 7 A7 7T ra) e b
~LF ¥ > F (PCOOH) BEEHETIMEEE 2 dichT
i EmMART A, SIRMESE TIIMEE & LizEL Y
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F72, FREERBRLIC L 3 ECHEEZ R OAEEERYOR
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@O SIS bc & WY & B IREE LI &
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RLFZAFLDL ) HIEFELRECE W TLHD#HLS
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Vo E502, BIRBELOEITIZRE Y 5 miE s MEFENH
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The real and imaginary parts of the first diffraction peak

trace a circle(a), and the initial phase for each interferogram

are calculated(b).
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Fig.4 Phase distribution of a magnisium oxide particle
measured by the real-time system.
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Fig.5 Experimental results with the bacterial flagella

filaments.
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Conference schedule

Sunday June 23 Monday June 24 Tuesday June 25 Wednesday June 26 Thursday June 27
8:00aM - 5:00PM 9:30AM .8:30aM 8:30AM 8:30aM
Registration Plenary session Passive components 15t Circuit techniques in power Passive components ond
supplies 2nd

Alessandro Volta's
celebration

Invited papers

Circuit techniques in power

supplies 15

Sensoriess drives

Soft switching converters 15¢

Dynamic power filters 15t

Modeling of power converters

Control of dnives

Applications
%
High power applications 1

Modeling and control of
power converters

EMC and interference - PFC
and power quality

Aﬁalysis modeling and
simulation in DC/DC
converters
Special issues on motor drives
Special converters
Simulation and CAD
Modeling and control

techniques
- Aerospace power electronics
ad

Sunday June 23 Monday June 24 Tuesday June 25 Wednesday June 26 Thursday June 27
2:00PM 2:00PM 2:00PM 2:00pM 2:00PM
Power factor corection
Tutorial Smartpower devices Modeling of power devices Device characterization techniques Power device applications

Soft switching and resonant
techniques in DC/DC
[ 3

converters 1
Converters for drives
PWM rectifiers

Power factor control

Soft switching and resonant
techniques in DC/DC

converters 24
Fuzzy and neural techniques
for dnive control and

extimation

High power factor converters

Robust control and extimation
PWM techniques

High power applications ond

Analysis of power converters

Traction converters and

Special and reluctance motor
drives

Soft switching converters 21

Circuit techniques in power
supplies 3 - High power
factor converters

and dynamic power filters control Automotive applications of
Modeling and analysis of power electronics
resonant converters Control of power converters )
EMC and interferences -
Aerospace power electronics conducted noise
15t
6:00PM 7:00pM 7:30PM
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Modeling and control of power converters
Room: Giove Wednesday, June 26 8:30aM - 12:20pM

Chairmen: T. H. Nishimura, The University of Oita, Japan
J.R. Pinheiro, Federal Univ. of S.Maria, Brazil

1) Control Strategy for the Double-Boost Converter in
Continuous Conduction Mode Applicd to Power Factor
Correction

E.V. Kassick, A.S. Martins, [. Barbi, Federal University of
Santa Caterina, Floarianopolis, SC, Brazil

2) Frequency-Based Current-Sharing Techniques for
Paralleled Power Converters

D.J. Perreault, R.L. Selders, J.G. Kassakian, Massachussets
Institute of Technology, Cambridge, MA, U.S.A.

3) Stability Analysis of Paralleled DC/DC Converters with
Active Current Sharing

V.J. Thottuvelil, At&kt Bell Laboratories Mesquite, TX,
U,S.A.,George C. Verghese, Massachussets Institute of
Technology, Cambridge, MA, U.S.A.

4) A Simple Large-Signal Non-lincar Model for Fast
Simulation of Zero-Current-Switch Quasi-Resonant
Converters

L.K. Wong, F.H.F. Leung, P.X.S. Tam, Hong Kong

Polytechnic University, Hung Hom, Hong Kong

5) Modeling and Control of a New DC-Side Nonlincar
Series-Type Switching Filter

D.A. Deib and J.M.S. Kim, University of Victoria, Victoria,
Canada

8} Current Control of Magnetically Coupled
uperconducting Coils for Nuclear Fusion Experimental
ystem using H® Control Scheme

Ise, H. Yoneda Y. Murakami, Osaka University, Osaka,
ipan, S. Tanahashi, S. Yamada and H. Chikaraishi, National

Institute for Fusion Science, Gifu, Japan

7) Modeling of High-Power-Factor Rectificrs Based on
Switching Converters with Nonlinear-Carrier Control
R. Zane, D. Maksimovic, University of Colorado, Boulder,
CO, US.A.

8) H, Control for a Single-Phase Active Power Filter: A
Systematic Approach

P. Chevrel, M. Machmoum, LA.R.G.E., Bd de I 'Université,
Saint Nazaire, cédex, France, F, Auger, L.R.T.I. Bd de
U'Université, Saint Nazaire, cédex, France
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