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Performance evaluation of DS-UWB and Chirp modulation

for communication and ranging in multi-user environment

AP
Shumpei Ida

Abstract— Wireless sensor networks are receiving increas-
ing attention due to their various ability. Sensor netwroks
requires precision ranging for location-awareness. This pa-
per deals with the comparison of DS-UWB and Chirp mod-
ulation as communication and ranging sysytem for sen-
sor network., Simulation results show that proposed Chirp
modulation, in multi-user environment, presents better per-
formance at relatively high signal to interference ratio (S/1}.

Keywords— Chirp modulation, DS-UWB, multi-user, com-
munication and ranging

1 RUSHIC

W, ByHFy F7-s v IRE TOMBEE
Lty P BEFRLAEHFEEEATY S,
HQWL%/}U FEBETAENOL Y/ — Pz
ISR, AEEREMETL LVAEERENT,
#o%/—bwuﬁfﬁ&mﬁﬁéaﬁﬁﬂﬁiént
Vi3, IEEE802.154 2BV TH T~ ¥ L — b Wireless
Personal Area Network (WPAN) & L THE#{bAish
THENH, 5|2 IEEESD2.15.4a X BV TR S Lz BB
BIlZoWwTORMBHIITHNR TS,

WELARICNBRHEFIRES -0 ORENT L
AEFELT, BE/ VAT By UtraWideband -
Impulse Radio (UWB-IR) Ax#&H 5. s LCa
HFHLETRL— YIS AT EDE\ Chirp T
FHL, JERERESIR Chirp BB VWA SRERAN
FRELTEL (.

ERTIHIUWBIR AL LT AF 2~V RETO
AR TV A Direct Sequence (DS)-UWB #3 [2]
&, BEREOPREL TV AIHRIERES I Chirp A
1) 2 AT 2oL AELs. BHEBRY Iab—Yay
X9 ¥y M0 E (BER) iR X UIHIRISE £
FHL, DSSUWB AARBLU Chinp ERAROTILF
2 —HERII B Ao EEEZT .

*T 240-8501 WERMIRMIRTRE y FR¥RE 70-5, WERMY K
FERFREIATFYOESBIZED. Division of Physics, Elec-
trical and Computer Enginecring, Yokohama National! Uni-
versity, 79-5 ‘Tokiwadai, Hodogaya-ku, Yokohama, Kanagawa
240-850%¥ Japan, E-meil: ida®kohnolab.dnj.ynu.ac.jp

THEIE
Keisuke Doi

L
Ryuji Kohno

2 UWB &S

—RERR UCHR RN I, MERSESE
HA LEADPHHERP LR L TE-TL{ 24 TD
BERIA AL D Z L I2d o T, B2ERT s(t), SEkE

rt) ETAE, o(t) 13 s(t) X0 7[s] ZEUREL 2425

r(t) = s(t = 7) THAT EFRBEND, 7]s] REED
CIERIEERTHLOT, 3 (1) & DEE LIRERR
TG IM X[m] £ KDEI LATED,

cT

| X=3 (1
RS A M E XD I MEE ST R
LULENS DY, REREENHONS 255IFER
BRI LTLES, IRz LT DS-UWB FR
Chirp ZFE AN TIX, BEES L LTHEAMEOENL
EBEOEVES BuSERicHERBET I Lic
INIBWERIBIIERT LS. TonloWBIcHVW2ES
3, ACHBSEAAZI Y -2 R L FRLUND

(IHTHhEVEL L2 LONLETH S,
INLDFANTIRELZTIHDIIHCLES LR
TAHZETIHEREEMTERLS, 100 AF AT

{8 L P % [BBFI21T 2 S LA ECH S,

2.1 DS-UWB AX

1 i 0 0 L ! 0 = Spread Codde

TI

N T
1 1: DS-UWB HXOE TR

-
c

DS-UWB #:is, HERiLAvta8iiRi/ s
ARBEMICEETELOTHS. BPSKEHLALE
Boa—FnREEFEK(2) CRehs,

) = 3 T8 et =31y ()

J=-00
H23F A—514, TNFNRUTCRTEENTHE,
12 DS-UWB OE5EEOEHRT,

— 470 —




wie(t) E{?;J{Jb;(iﬁﬂ;;

iy L= 5E (PO0 AR
s mEARR (1 e (21))
N; : RV R

g8 -y R (Y e (1))

EERAFI & LT, MERVSTERETIA
HIZHTOL S 2T o RUMET (PN) RFIAH W
bhih.

-aaﬁmm&ﬁuﬁ%or%wt s ERL, %
RERONHEILDWTHEG A G S0 T

oﬁﬁmzoo%ﬂmwﬁzmmMﬁm,mﬁmﬁ
FATOEREIIOWTFRhEsWwI k.,

PN AF|E LCiRW o0 FET S5, SR Gold
ZFEAVE, Cold FAREENBTITRIIELE L,
HIEHEN L O TRy P UEELES L 2 FLICLH
WhtTnb,

H2 i DS-UWB E5OHMMENFERZ RS, ¥y &R
T =1(us|, FPIES3L & LIz, BRIV A w(8) 13,
BRI ECRECABENY T ART L
(AFAR

BN 0 [T R, Ei1 m {83
tin dhifr J) time shift ]

(a) HTHMM {b) MEAMAE

& 2: DSUWB A 0

2.2 Chirp FHAR

2.2.1 Chirp &EW
Ump&mt&%&ﬁ%&ﬁMLﬁﬂLtﬁhf$h
—RRRCRATE S,

2 t] 0<t<T
SR = cos [2r [far(t)dt] 0<t<
0 otherwise

RREL faglt) RBEMOBBN LT R, Bk
BIESEETRIENS, T2, TR VYEVERET.

b BB Chirp R & LT far(8) D —RIAEL(Far () =
H+EnThaboe®ial, F0EBEANTET
SENTEL, IhEBERTIE Chirp & EH.

#(t) = cos (.‘fogt+ "-:'1,13:2) (4) |

727EL, fo BRTIMEREEK BlFEEREETTALINE
T. B3 ICRTLR5IRRE, EICHIDT 2EKH5]
& Chirp ER. OB ERT.

Fetvpurany

Fraxjnenay

Sl Amplinwle

h } T
Time Tinw

& 3: RS Chirp I

& 4 FERERT IR

2.2.2 BumiEKAR
—fEHIT L — I RTEET 1B Chirp EAH WS
NBH, TNCRETERTLIENTELV, F2T,
BA—FILHBRE IR far(t) ERIO BTSN
KASREENTVA (3], Shid, BEFRES 220
MRS Chirp % H A& 87 Chirp FEREE
2-FIEH LT DTHE, 2—FEIZHIRED
HxBRE20T, F2—FORABDERNIZT<T
NHMIZBVTER B OIS TERNTRE 2. L
LZodRid, 2a—FRcfsE L tuizviEgic
Bl % A5 L WERG AR A B T 21T X D 2 — T AT
Kth.
2—HHTELBIRT 572000, EELEERBRE
B Chirp A MW S TREH R FRE L), Fi
Ba@slfEeBval bzt b, 2 —FEIFEERD
BECLHEHRREL I THILHNTETH S,
ARTERGHLBERREIBKE LT, R(5) TX
ENS tan B L U arctan %% Bw i,

(e
e (1)
A1)

= fot B [1 +
=fo+ 'g [1 + ‘—::-arctan{ma;(%) (t - %—)}]

2
{5b)
itl---%(:‘d:-ﬂ-'—'ﬂ:ﬁ)

+ BB IHBOBEESRN B AT A-5ThH N, BB
FHFRMAB LI LHERTHLLENH S, RE
FRTE, £2-YHCOHTRMEEOREN S
EABIHIEHL (). FMBER LN () IRT. 272

— 480 —

PP



Ly pu(r) ZHEHMEMBKTS 5.

max max [oi(r)l  — Bt (6)
B 412, 2—HEH6 OHSIIEL—HFIEN YT LR
SR ERT,

- FHEIIRBECEARRRSRL S & 3 2GR
o o, FAEREFIIEHNTEL. 4ltan
RErAVW-o, HEERISELEVADTHS,
L— ¥ OFIFI BT, T8 Chirp #7 % Fv
BT EIEDEBEEEENRTIHNEMRITEATVWS
4. EXIZSTEORSIMEEEAVAZI EILh, pBEM
MEEOH S Fo—7dERTE5. tan BRI EEtE
LTHEICEBTEALOD 1 2L LTHLORTWA,
27, arctean PANEFHAAESDEEIEIZL NV AT LS
hELTARY Lt EETEILHTE S,

BS54y o FLET = 1us) DBED, RETLET
$%5:M Chirp R OHBEHME %R Y.

| 1

]| S ¢ -
EE — U 7 L s 0 a3
tiene wift Jpuo| [STELE T (P
{a) BTHMMR (b) AR

[ §: Chirp A0 MEALFE

3 EtEBIIaL—-IalickAEnRR

FEL Iialb—-33 T

{53% R 1 [Mbps] (¥ » HLE 1[ps])
427 ¥ 7B | 0.01 ns]

fERR 7 [GHz] {3~10 [GHz)}
(LB AWGN

e &% Gold /¥ (&RFIE 31)

Rk g 5 SN eak -4 tan-arctan B

&7A 0 BER HHEL L UHIERME L, BRI
b=la QI ROEBEBHTL. K1 i25E0Y
Ial—YaryChRwiErnesryd. L28L, w0+
2-FRETEI2-—FHEFERNCHI L LY, 52
JEFEiL IEEER02.15.4a T data collector B E R T v
% 1{Mbps], FRIIRIE UWB #48542 12 FCC(Federal
Communications Commission) ##1H HTCTw3 3~
IN[GHz] & L7,

3.1 E{EMEEYME
TAF-FRIC B BER St 2k s o ki
LhhEd s,

10

— Proposed Chirp
==-=» DG UWE

10.' L t. N “"'0-. —emreneened
&
b
[aa]
S/1=-10[dB
| s= o
S/1=0[dB|
105 5 4 10

6
Eb/N0{dB]
6: Eb/NO 3} BER 51t

B 6 22— HEA 8 D& Eb/NO 1t BER f#t£ 0
Yialb—YarHERERT. HLHEIMTBRES
e (S/1{dB]) t2 0]dD] & —10[dB] & L7z, ¥ ¥ HAET
PREIHFBIRECDT, FHREEISNEVE
% (S/1=0|dB]) TiIEMT TV AV, LALTFiHiEES
MK E (&b E (S/1=-10{dB]), Chirp TRIAKAEN
TWhI bbb, ZHil Chirp EROAEARNYK
PEEEBELTIEVLDHRELEZEILNED,

l 0"

—— Proposed Chirp
~=== DIUWB
10'F
......................... 8 users
& 100l )
S e .
10" L ‘..\
10’ . . ' :
.25 20 =15 -10 N

SIR|dB]
I 7: SIR it BER 1%1%

KiZ, FHE»LOEBENARL/:512 /13 BER
RN I2Lb—Ya YBELETILRY. Eb/NO= oo,
I-HFE2, 8L ChEADES/IARENEER
{3 Chirp ZHADIZI B LVIHEERL TV 34, /1A
AEVEZATILEIZ DS-UWB DI EN L { ko TW
B, IR, SEEBCB ANTHABNBORESES
TN RE LD TH A,

— 481 —




FRBOHEHEEEIE, B 2(b), S R LAE
HCH %, Chirp EHHX TIHBEAM B0 fLAH
NEGE, SANREVEEI—FRTFHEINE W,
LPLTHRESHFHIMIDREL RDHE, 2—HH
THOREMRE LIMAEHEBEE b2, £
DEHBTTOXHE, S/AMBAEL IS EbER
oAt At 5. DSUWB Hid Chirp ZHHR
LM OWTARHET, RAMIREVWOTS/IAK
FVIHETHREITVY, BRGHEEIEVOT
SANNS o TLRMEBARVWEELLNE,

3.2 HEETERERTME

PIal—arTIRMEARE LT, BELLEE
ERELLEROMEMRBE L ROEFOY—2 81 (&
RiE) 2B LARHBERELIHMEDETRDSLZ
BT X DT L LA, FEMAENGS, HREMELLT, T
LuE—2 SR L7 E—2 8k ® RootMSE (31
ZRFEOTHE) M.

Bz, 22— 1, 8125455 SNR 21 RootMSE 3%
HHL Iab—-ya ERERT. §/I120[dB] & L7
T2 —FEA 1 OGE, WAXKITHREMFEFL VD
THOMRARROE— 2@ L, AkEEgEESE L <
LAREEZOLADL, T —FEMEINL 2SS Chirp B
MARIENALSEERLTWE, i, HEHME
OB AMEH Chirp BRI SVOTE— 7 A2HRE
LEBAWENEVLDHBHEEEI LIS,

1¢*

0

= Proposeil Chirp

u -
10 +-en DS-UWD

10"}

RoctMSE|ml

8 users

107 .
single user

107

W% % T § 9 10
SNRIAD]

[ 8: SNR*f RIEEE 4¥HE

FiZ, F9IZS/I3 RootMSE RN L 3ab—2 3>
HERYRT. SNR=oo, 2—F$ix2,8& L7, Chirp
PEHHAOENIENTVL I EAHER TS, BCH
MRS OY A Fo—-720ha, SEARETRNY -2
ANB W Chirp BREOIFENENIHRELEEILLN
A, I—HM¥SIZBITA DS-UWB g R
KL DO NALETHEIDL TV, ZhILBEET

HERE W g s

ORI LA L ) ICHEAMMENEEREESRO
B & D S/IADSVBEORENBET L LR
HTHaTHHENH L. AEAMBHOFEI L 56
DENMIDVTREGERFLTVWEALWEZEZ TV A,

10

w— Proposed Chirp
werw DSLWD

10

A

10 s 8 users

10

RoothSE[m]

-15 ‘1o

SIR{dB)
[ 9: SIR 3 A THE

4 LTV

FHTIL, DS-UWB ARBLUMRE L TWASERE
#3518 Chirp £HH RO A F 2 —FIRHETOHE &)
Ot L. TOER, Chip ZRANIEEN
FHESEI L Y v L F - FIIECORBEIEA L W
SEERLL R, EEERIIBVYWTLTHRE S
B LM RS Chirp ERFAFEATVHAZ L
L7,

SE R

(1] +H, L%, FFF D “UWB £ TR HAERE 0 72H D
MRS B Chirp IS0V TO—REY", B9,
WBS2003-225, pp. 197-202 {2004).

{2] D.§. M. Eduardo Cano: "TH-UWB and DS-UWB
in lognormal fading channel and 802.11a interfer-
ence”, International Workshop on Ultra Wideband
Systems Joint with Conference on Ultra Wideband
Systems and Technologies (2004).

[3] S.E.El-Khamy: *“Efficient multiple-access commu-
nications wsing multi-user chirp modulation sig-
nals”, IEEE 4th International Symposivm on
Spread Spectrum Techniques and Applications,
Vol. 3, pp. 1209-1213 (1956).

{4] T. Collins and P. Atkins: “Nonlinear frequency
modulation chirps for active sonar”, [EE Proceed-
ings - Radar, Sonar and Navigation, 146, 6, pp.
312-316 (1999).

—482—

P S R i S KA I S NI N

PR



The 2Tth Symposium on Information Theory

and lts Applications {SITA2004)
Cero, Gifi, Japan, Bec. 1-17, 20001

UWB-IR&{5IC 6 1 2 8BE A OB & R ix
Analysis of Adaptive Synthesized Template Waveform
for UWB-IR Communications

O AR

Kentaro TANIGUCHI

Abstract— Ultra Wideband (UWB) communication sys-
tem utilizing impulse signals is attractive technique which
can achieve high data rate with low complexity and fow
power consumption. [n this impulse based UWEB system,
lots of different shaped pulses have been considered to rep-
resent more information bits per symbol. In order to de-
tect these different shaped UWB signals at the receiver,
the synthesized template generation method using several
elementary waveforms is effective, In this paper we design
and analyze this synthesized template waveform instead of
the conventional matched flter technigue. The synthesis of
UWD template waveform can be achieved as combinations
of orthogonalized elementary waveforms with Fourier coel-
ficients. By adjusting the number of elementary wavelorms
and their coefficients, it is possible to detect several types
of UWD signals.

Keywords—— UWB, Ultra Wideband, Template waveform,
Synthesis, Adaptive Template
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A Study on Direction-of-Arrival Estimation with Uniform Circular

Arrays

¥RE L
Tadatomo SATO

Abstract— Uniform circular arrays (UCA) are ideally suited
to provide 360° of coverage in the azimuthal plane. The
Davies transformation is a method to transform the steer-
ing vector as a UCA to a uniform linear array (ULA) form.
However, the Davies transformation can be highly sensi-
tive to perturbations of the underlying ideal array vector.
Thereby, virtual ULA is weak to noise. In this paper,
we present 2 layered direction of arrival (DOA} estimation
methods and comparison of the proposed DOA estimation
error and the conventional DOA estimation error via com-
puter simulations. As a result, proposed methods need less
the amount of calculation than conventional method. And,
better estimation error is available in case of some antenna
element position jitters.

Keywords— Array Antenna, Uniform Circular Array, DOA
Estimation, MUSIC algorithm,
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HABEY . KAFA F eI EERSHY
OXE ®ED. B XAV, @ QiEY, 8 "ygy,
i EEY. B FU®, EHF —RY | g2,
BEw AEBIV. £ Y. A8 =EU 4t 2,
EEFOAKEY, b B2
H{E, Extracorporeal membrane oxygenation —H. IOV UWEERREZERTS

S AFNE VIS BIR/N A J$A (VA-ECMO) 12
IR OHE ST, HHRREROES
THELKEERBHZNTETHS, LML, B
D VA-ECMO 257 Ad. AT & ik ofEfih
& DBRENBRIERIS, DML
BIEOFELE, /. FSMEHRICHES i
SREELAEET A BELER S TBLTA
THEOEMBAESAR TH D digfAEE S
LHHBREICESNWS WS AEAERET
BY., IS OMPR+Tlhaho72b,

INOHEMEICH L., BeREMEAKIE
NATH, BORTORREEZTW. T8
DTHVIEESEBLIUCENTAKZEDO
—F 4 TENERREL. FEBLIGERET1
~ 2 7 B OEGAHE A ATHLILHTH VA-ECMO %
FAREHLEY,

Z DR, Ra ML P VA-ECMO >
AT AR, D 2T L TRBERHERELMS
etz 578, BmEEED S CEMOH
e R E LT HEFANOBINILAE, -7
OENTREIC LD, FEROBEMEN Y
ADHEET ., KERBENIERLHIR—EPIR
BEUEER—MBRNA N ET T O—FR
ROZREZE, HR&RFERITEICHELHER
BLURMENEIIIIETE S I &g
NnNTnha,

72T, VA-ECMO ZHEfT E DKot R
ZHBIPRHENRINERASMIT B 2 &M
FWICHEETHS, LHLAENS, INETIL.
VA-ECMO BB EDZSPEERFRER 2L
TWBZ &, £/ VA-ECMO V25 A B MR HE
LRDBGERGCHEZRRBEORE, oI
POt L OB Efrx R ER O VA-
ECMO FafTIZ 32 RN OZ B OB & Wi
RLTWBZEM6D, BYONRERAE
BT 2ERENB L UREENNREIR, e
RERTWRWORREKRTH 5.

ZFIC. AFETRERRTFICHL 1~2
s BIZHEZEMO VA-ECMO 12 X BIEEER S
B &7\, FOEGAOREEZRMT BT,
RIS A DR RSB DWW THEHE#{T-
Tzo

HHELUVOFE
FESIE. BRIV 1657 (kE 41-60kg)
ERWe (Tablel). HEBMKICHL. B2
{512 Toyobo -NCVC 2—F 1 & (HEHHL
3. B4 ZRU BN T Platinum cube
NCVC (KBZA >+ bFEIHE. HEK. BF)
BIUBEGE MR > Rotaflow (Jostra,
Hirrlingen, Germany) SR 5HHECMO &
AT LERW, AFERN - HEREL ST TO
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Materials
Weight Bypass flow
Case No. (kg) Term{day) (ml/min/kg) Animal condition
1 52 65 32-61 Good
2 60 43 48-55 Good
3 50 36 30-44 Good
4 58 36 34-41 Good
5 60 60 3145 Good
6 41 71 43-60 Good
7 53 34 3047 Good
8 60 39 20-40 Good
9 50 36 42-62 Good
10 54 40 35-42 Good
11 60 35 5-40 Good
12 54 35 28-46 Good
13 57 41 5-43 Good
14 65 45 27-38 Good
15 60 151 3341 Good
16 55 35 18-27 Good
(Table 1)

ROAR NN AR ER L, ~ Y OFRERE 21T
DT 1~ BUA EER U, ZRBIRR T,
ERERTRBE TN RO I N AN
BHX N, HOMhZI0%PHEREERIL<Y T
EEL EEEAWNS T 1 YR EHERL. A
RbEFIY L TAVHR) BRABIUTTY
mefm il e, EMBEBENIENEMROE
BRI 2 HMT, §i von-Wille-brand factor
Fifk (5 VWF $i#k: DAKO CO., Carpinteria, CA.)
A s ABCIkZETTo 7.

&R

HEEMRDOVA -ECMOEITHR O A NAFR
1. 33-41 mL/min/kg THEFFE . ZOfifoL
HREBRIBFTHY, ERRAFERRLES O
Pa0,. PaCO, PvO, B & UK PvCO, I IFF EH
ENERL Tz, £, HRFICBWT, B
BT ONRIFEER O ZE — B OEFICERO
A%, fHIRER I IR IR L 2Bl o .
UL, VA-ECMO ZfT S /16516 I
BT, SNz EEMICI, IR,
eIz BN THIREMEMNBAEL., HRELIYV
HARBEIIROEAD 55 /NEIOESMRS
BEL. PR USRS SRR I IS e e R
DOftkasMR O 258 - (Fig. 2).

RATROMMEEY, BIFRMENEIZ L D EF
WIBE L (Fig. 3). HifERICHY 2 MlE

MinETH. nENEMRSERL. IVWFE
Pkt 2R TN S M IZEML TWz
(Fig. 4) .

AR VT, 24 B LA VA-ECMO HEfT U 74 #1
(case No. 1, 5, 6 and 16} IZE8® B 1, FX1¥ A
CLE 2o AR OEFICBHWTH, 2IEHFF.
BN AT B THERS L 72241 (case
No.2and NI HBWT, BFtEESITORRZE
W7 (Fig. 4)

Fig. 1 (A}IE®
WG HERE, BRI L, BREREIZOR
EBESHTHS (). Bar=100um

sl 5 o Ly T R

Fig. 2 (AYIEE v ¥Rk 7 ¥ - &efa, (B)caseNo.
15 i : 7 ¥ & EXHTOMBEIREZ L,
FRIcIIBEREOBEMRIH SNE (&), Bar=
50um

LA

EZZ

FHE T, RADBERLEHHECMOT A
FAREY, —UohEEEEETLTICL~
2 5 BOBEIRNSA NAZBITICHIFTES S
LMREN LM L—FH T KD VA-ECMO
RT3 2 & XD FOEFITIIRRE O
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ft& RS ORR A EI WEEli S 5 =
ERENn.
AIREORHEEIZ, MBI BT 2 BB R
FRAE D FEERET & U R S IR EE D ARJE,
TR DRE KB X U VWERIARRE A M
NEMROEM TS o7, S OEEENE
L3, MR D S NImAETH DY,
2. BEHIVWERRIZIBE 2R S a LRIk
R EMESHAVWESE 27T X O B
EREETVE ZEITDWTH. FOomnEhE
RERVIC DR DO AR Be &N ETS
RN DENS, FRtHEF LT SHM0MEN
EFRERELTWS ZE2RUY SR oR iR
BICHRT 272008k LTREN,

WIE. — RN EEREEAORERITIL,

[EXPRAERREZEFT L EaN, £
MBI BMBIRME T ORZER RN EX
NTna. LML, AEBRHF T VA-ECMO 1

TN NRA R %33-41 mLimin/kg i #EdE L.

EEMRYF & R U - feh B s i gh AR i O£
30-40 BTV, INA S A BB VIR
THaEHBEh T,

P60 T, AFEE LN TOVAECMOMGITRICE
WTHERMGIEWAEFICORENZELORE
MEDLSNIZ L, BRI A HLEL D
FICHBERREZERZLTWAZERBRT EE
BT, FIREORRIZEEIR/ ST N A HET
I X B EENZIETIRLFEOETRAREHE
LTWaZEEHEEIE.

a Rl %5,' R R O
. N Za s A
, . 4 . g
: T =

Fig.3 (A) FEVYLMHBRG MVWFRBRERE,
SETHRFEAMEL. AVWFREESEERTOIC
WL (KEE . WEMRREAME IR VWF IS B
MEAFMARSFREZHONA, (B) caseNo. 15FE#
8% VWRRkRERE, BN (A) SHEL.
AigEE R EAR M T [T VWRIAA IS IS A R o1
miZEHohsd (RED . Bar=50um

g T T T —T T T T T —
30 60 0 150
Duration of Survival [Days}

Topcal atelectasis &
NN

- ] LITET] Topical aleleclasis Ahveclar fibrosis

Fig.4 . VA-ECMOSETTR ICH (T2 MR E O R4 & Bypass
MESSIURBIROERE,

e

EHIVA-ECMO T, EMRIZH/z S i
DIE Tz X 2zl iR iass. fiafg o
EELESMABRESREL, 256K, LDE
SR ORITICHE DR R OIRIDREAN T
Ty RN RE N,
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®T-NCVC coating/MNRAA LR
(Platinum-Cube NCVC 2000)Z& R\ /=
INBHECMOY AT ADBXERD
R2MEICDNWTORE

EiERRE S —HRA

ATE@RE"

KAFRA R eR2IEHISL?, FENRGKISHLSTME

oall

[RE]

NIBIZ 395 ECMO (Extracorporeal membrane
oxygenation) ¥FHI. TOEIESHAL THL
M0, HifmfEEHHENSE <, . BRAKK
LT, MENEESDR L, 780 A3
S@BEAKRZINE VD BRSNS 0D, INEL
KAWET, BhATAZHREREZAL. BV
pimiett, B AMICEN ATIOR S,
EUC/RMNERECMO A5 LADORENEEND,
T, SHANY > a—F 1 P TENNRA D
NTWDA, MEFEREOPBRVWARIZBNT
RaO—F 4 2 FRENLOANY EHRRED
KERFEEFL, GLREEIZDODVWTH T4
IRRRERETH B,

R4l WEHTRARE & OHFWRITK
D, HFLLWMEEE{LREAR I TOYOBO-
NCVC (-NCVC) a—J+« 7 EMH3EL., €D
HEMEIOWTHREL TEL, FE, TAE
AN EFAEELUT. EmAE, 23RS
DNz, AEREUTERERATELT,
T-NCVC coating S %17 o /= /MR A LHt

(Platinum-Cube NCVC2000) 2[R LE. =5
{Z Platinum Cube NCVC 2000&, T-NCVCIO—5
A4 T EBRALURNNIHECMOY A7 L E R
L7zDT, TOHEME, ZEWMIOVWTHREZ
o,

e AN Ui U R 9 RN R GLES SN
NS =P, MEE A

MisFHY, EHEEY. Brh f#x

[#HBRAIA]
Platinum Cube NCVC 200004145 % Table 112R T,

Table 1 Platinum Cube NCVC 20000 +t#%

e RHRRUA LT
BT 0.4 m?
I FRFE A 45mlL
[75iE]

RER1. ALRMRERTE

ATLMOHAEN 2 H 232t OBET Z21To
oo FYF (Nkg) EAVT, EABRK. FX
PR M, SRFTIREMRIC XS E R
Z{Tol. MAREAR, ESTFFFANT Y
wi (300mL) . v = bh—Jb B0mL), AT D2

(60mLY, AU > QmL) T 442mLE Uk,
RN THFDH T-NCVC coatingZf7>THD,
{553 L 7= Jostra 3B DE.00 s > 7 (Rota Flow)
Didecott 8D /MNBRAFHR ) F—)N—, HEARER
B8 R O e 1 % b non-coating D b D % AW 2,
ANTHEHRA KR % — IR, ALRMT
fEo#eiiE = ER L.

8 38 CaiEICHIF L. ATHiIZE 100
%HEFEWE LIz, ATIOHN e ER
R BRI AT ZPERIE. A TR ORRE
PRI TSI ERLDAE L, ORE, K
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HITEHE S X OCEROLERICDWTIINERIE
Lz,

TR ART M T (Q) &4 A R ik (VIQ)
ZHAEHOY TRAIESRN (Table2) ZFREL.
FRE R B DEHBIRMIBN 2 347 20,
AT X D EEFERIME (VO,) RUREEN AR
EKf (VCO;) &HEHELEY,

Table 2 HAZHBERNERME

a) #iE (Q) [L/min] 10, 2.0
b) HZikiR&Er (viQ) L0, 3.0
c) W] 30min, Zh, 4h, 6h

HAZTHRERELSN O & 213, Q= 1.0 Limin. THEHF,

REE2. ECMOS AT AZ ABMERTA
Platinam Cube NCVC 2000 2T, BOHR S

(JostraftB4Rota Flow) . 22BN E K CAEIRK, 3
TTNCVC coating% 1T - 7zECMOEIIE & {ERE L 7

(Figure 1) » FAFHERIT. 30mLTH o 7=, K
20 ~25kg DFINFITHE A WT, HOERIM,
FTIARE M OFFEIRIN INZ ZFEL L. 24 BERS
DEFRER ETT o7z N1 NN AFERX1.0~1.5L
/min, THeRy, EFRE. BREEYESICHREML
B DOWTIEHMBEL .

e RotaFlow *
T o

™
Platinum Cube NCVC2000

~ 5

EFEME130m

Figure 1 ECMO X7 A

HZAMEERENL (V/IQ) 1B10& L. NAZ
PR 305, 1. 2. 4. 6, 8, 12, 18, 24K
THAZMEEZBE L. SHERICHBIT 58
IR ILIEAT Z St 2 70, HEL D VO, B &
UVCO,EFIH Lz, E72. 2—F ¢ I HRiM
S5O AEHOREOWR 21T D 20, 28

AN 22 EFRETICERL., g
) R, ACT. APTTORIE 2 B IFMIZiT o 7=,
Ee. 1N ARC DB 10087 kgD AT >
{EZ21TW, ERRIC4MEERERET - 7.

[#ER]
BR1. ATEMEaERE

OGRS, s BRFBETHRY -7 &
ERTDT. VO, I3 6HFEIE £ T, RIFIZHERS
T&7- (Figure 2) . VCO. 13, REFiBRIATR. IR
REICBWTET OB T 2D, 68/
ETETITZZERHEFTER (Fgure 3),
NS ORI, Platinum Cube NCVC 2000
WBEALRE U THaiigesd LT,
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Figure 2 BEZ2mmRE (VO2)
- JCmin. ~ 2h
{120 i
g0 w %1& -
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Figure 3 BRFRARINE (VCOy)

R 2. ECMO R T A 24 BREERTR b
24BN D VO Id 40mL/min. Bk (Figure
4A). VCO ¥320m!/min. BA Lk (Figure 4B) T,
RIFRN AR MR TSR, Sk, ik
RERNOZESRMT, BEA, iR,
HZa—LIZmR3ER I, £5%E0MmE
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