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ABSTRACT

I. TITLE

Bio Information/Communication Technology for U-Healthcare

II. THE OBJECTIVES

Development of core technologies for body-adhesive, miniaturized
biosensor and small-sized wireless communication module to transmit

bio-signals measured by bio-sensors

II. THE CONTENTS AND SCOPE OF THE STUDY

Study on base structure of patch-type biosensor module
- Continuously-monitoring biosensor technology for the detection of

bio-molecules

High performance biosensor technology using nanomaterials
~ Sensor Platform with communication device for measuring
physiological signal during motion

- Analysis technique for the biolomedical signal during motion

IV. RESULTS

In this year, a body-patchable continuously-monitoring sensor array
chip was developed by using flexible polyimide substrate and carbon
black-polymer composite sensors. This chip was confirmed to

detection various volatile organic compounds and then to classify



among them through a pattern recognition program. In addition, we
have also successfully fabricated nanofiber PEO net as a contact
layer of the patch-type sensor using electrospinning and synthesized
new nanomaterials (WO, ; nanorod, Iny0; nanoparticles, polyhedral Iny0s
microparticles, TiQ; nanowires) possible to be utilized as new
sensing layer in metal oxide chemical sensor. operated at low
temperature.

In the research of sensor platform with communication device, a
flexible adhesive measurement platform was developed. This platform
uses Flexible PCB and biomedical grade silicone skin adhesive to
make it flexible, adaptive to the shape of the user, repeatable in
use and waterproof. 1 channel Electrocardiogram (ECG), 3 axis
acceleration, temperature and humidity is measured. The recorded
signal‘is transferred to the remote monitoring server using various
communication technology. Software frame, AchievelT, was developed

to manage the sensor network and analyze the received data.

V . EXPECTED RESULT & PROPOSITION

Since the patch-type biosensor module is very promising device for
next—generation healthcare service, the results obtained in this
study can become core technologies possible to lead to U-healthcare
society. The module and related techniques may be also utilized in
the purpose of monitoring the environment. Flexible adhesive patch

type biosensor platform is essential technology for the ubiquitous



medical system which uses wearable health management system. It
monitors the movement of the user and analyze the work load and
movement characteristics in real-time. Because this approach can
make quantitative evaluation about one’s capability in sports,
compared to subjective analysis by traditional method, this will be
paradigm shift for the sports training. Finally developed technology

can be used for general public to make the society healthier and

safer.
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BAste Az 292 UE 5 Ao PGB ARdE dAd WEse

-33-



o1 gste] %5}
o Aol

=
=1

3139 A

2

Fatol A Al

AN B35

A14-817]

EES

Ao

_&_u
&I

Ax dasig.

THES A

NFEEZRE 2357} JMestES 470 7}

> dA AR

@ HIOIRHAA

A%
» A N2
RHEM

e MAE
>

® S22 LH

» S99 4 polyimide 21Tt

8 uc

> g2t

-34.



2. A7) AT 284 UxAdF UE 34

2o APt AAS AAgST R 02 Fabld n AUx BEE

Fohol 44D FFOT WA FA § Bl 47 AWE sbe] FoiA
g4l A7 Gol oJald lwos PAHES A9 starh YT BE7)

3t HAE A9yl A 718 Fdol w3 g A& 5 A

Power Supply

) Oif
leow] g o

D
L

Syringe Pump

Metal Needle

Metal Shadow Mask

Substrat\A

XY-Translation Stage

g 272> @7 WAL A" BA AeE
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rle
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o
rlr

ZaloEld LAlo]=(PEO) nEAE uUxA{F UE FHE
2

aly
1
o
el
|d
kU
ofh
ox
e

ARse AL ATEED ST IR 85 8
3

UxAdH de7 87EHE olfre AR IREFS st ZisH #e Y94
Aee x4l 7150 gerz oy BAsEn FY & de FHEE e
Folzol k. &, 7)A AFESL oL R FE BuE 7|Fol gokd d7]
Bate] I%7 fold A EZo fEsd. vdxdiE FU vk vH
FA0 ZFuAl AER o]FojF mEEZ HW$ & gIHE ey, FAY
Ax BEL BHEZ] A8ME A48 Aste AR ARHA A

"oz BYE A BE FPCB 7)1 AR AA APE S =g JA Y
Zth. olddME ol¥F HAL gAsly] s £IF PEO UxAdw WE

Azl A% A+ WEe 7=,

A71FAL, AL 78 T Aotk AV Hr|HE o aHHOR
Agsty) st A7)l AEES} o= AxE Ye §Rol BLsm, A
daid Y S99 HedA 4 Fuz SosA ¥Esty] AHE &9
Fgo] G 7ol Halsith. fFAge) & Luld doME JtElE A71F ol
£mg "Nz dLEHEE Yol Jonz
grzojol dta, YFE H7] AEE} FE FfodEs &6 A 2ES
oA AEEE FHEo My At &8

A e NaCl 2% Lulol ZoA ZE AFE 35331, NaCl diAld

Add 2E8AE A" T G
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<29 2-3> EAF 100k 5wt.% PEOR #Add :¥-zk2] SEM ARX

a9 2-3& PEO ¥AFFo] 100kel A8 E Eol AU} 5 wt.% H
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<138 2-4> 400k ¥AIF PEOS 8o 6.5wt.% (), 5wt.% (F3H) =
A B3 A9 111 (v/VE AL FddA 5.0wt.% XA F (oF)

FYY TR SEM AR
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H 22 M2 2N A5 £3Y HIOIQUEM Jl=

1, 94 $39 vo]24A A8

olzgtdh AA RUEZE WFERZE 7HF 4 ol&HE AL, Ay, AAE,
dotat 2L B AAET ¥F =29 FE, 299 HeF AA, 5% VS
2 U7l 8R4 F3 sRFT AAE AT HEF A vlolLdM gl
o, £ diAMe Az AR & {FAE sty 27HE AALA
A4 get(utol )M #FF WL #AF Aot ey HY¥Y 3T
F oA @I%‘—% 1Apdxo] oln] £8¢& sigleng Qe ARNHE PHEFLR
gJg & Adx, Ad A7l 299 oM FaF AR} HBP wUE #HA
AAd dig AFE Zlgsidc. Ao =ASe TH37E meEs APFo=H
oleid ALY F71E Aojel dig dael AHsA diFHL e dFe=
TAHez2 AF WAAdA wWEFe #F3 dFd AdF ‘AR FTFL H

S48 TFANN vet $PI2E HAFFo] A2 AHHA EAE 2

ki

Qe A7olch,

£ ZANE A A 2 Fue BReds AN ASel e
HHANE F;, 53 WEA 2 VAAF eEL ol8sd 2iyos
Azol Fbsstel oA A ANE shbel AAwel AHSs] FA) T
ARE dojule HBAA ofdo] ARrEe FHo ofddA slEwth.

33902 oldad setAlA ofdol ANzl A Fol vLrE T Fu
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Ang #E3: AL A% 3Hoz ) Yol AeTE Aol Yu Yk
b3R8 Susbolol ad. wa, B At ¥y AA

Hoz stmw & FlA e PAY SypFRA BgHoR

2. 7HE E9-2EA THA AL /718 FAA

A oldlol IS ARy AdME FAAFT A A FstF)
st 2 W E FUE 5 e AAYE YA Foof
Aoz go| oj4HE #A BIAFozE HeFo FHoZ FusHE AP
e A7l Axx Fol Jdo. FFE FAsE AMEE QM (quartz
microbalance) B SAW (surface acoustic wave) AAtSo] 1, A7 ATEE
SR AMZE AFE WA, Az nix, AR dA-R71E EEA
A2AE o]&% 22 Eo] Ut olHFTF AN FolAM ¥ @A hF Ao

Holupar, o 32 {718 A shssta, 243 AA ofdo] A=
B

F71% wAG BAgend ABHY A7 AE FA2E AAA @ AHAA
A2 shepgel AA 2 AFstel A7) AT AL Folx MM Aol

Wt dag o e}
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E 2-1> 7H2 BE-uga EEA AM6 AS sd npa

Chemical name

polystyrene

poly(methly methacrylate)

polyvinylpyrrolidone

poly(vinyl acetate)

poly{ethlene oxide)

poly(a ~methylstyrene)

poly(4—vinylphenol)

polysulfone

polycaprolactone

poly(4-methylstyrene)

poly(stylene—co—me'thyl methacrylate), 40%PS

poly(ethylene—co-vinyl acetate)-40% VA

poly{vinylidene chloride~co-acrylonitrile}; 20%AN

poly(stylene—co~allyl alcohol); Hydroxyl 5.8-7%

- poly(methly vinyl ether-alt-maleic anhydride)

poly{styrene—co~-butadiene); 45wt% s'tyrene

poly(Bisphenol A Carbonate)

poly(butadiene)

poly(4-vinyl pyriding);

poly(styrene—co—maleic anhydride), 14% MA

poly(styrene—co—acrylonitrile); 25%AN

poly(ethylene—co—acrylic acid); 20%AA

poly(vinyl chloride—co—viny! acetate); 10% VA

poly(vinyl butyral)—co-vinyl alcohol~co-vinyl acetate; 88% VB

poly(vinyl stearate);

Ethyl cellulose

polystyrene—black—polyisoprene-black—polystyrene); 14% PS

hydroxypropyl cellulose

cellulose acetate

poly(ethylene glycol)

poly(ethylenimine); linear or branced

-42 -
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PvP PE-VA

PS-MMA PEO

> 0
! o
>:0 % M

PCL

{/\ ,
[ P\\WL

o |

OH

PVPh PAMS

<19 2-6> TEA A AgHE nEA 3
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PMS



i hu

iy D;i, ECo SRS
M% INonol
g

PS-MA PS-AN P4VP

<19 2-6> THA AMA AEHE nER TR (AS)
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YO HOIY

PYB-VA-VA

PE-AA

A )
= ®

PS-IP-PS

CA
CH,OR %R OR
—0 b
()
ORpw- Q= "0
Rh+« A—g— \_o L +ﬁ

R = H or [CH,C(CHYHOLH

HPC

<a¥ 2-6> THFA HA ]

_ 45 -

HN ]w“z .
T/\: R PEI (linear)
H;

HZN\/\E’{/\/NH‘/\fh

PE! (branched)



tpg sHAA 2% FASY) A8 MAR4 @AY FHE
SRR ANE Azan, dWo: A2 UE nEASo ERE =4
AE ol gAY BEA 47182 A7 FolM HARA nBAY EHL

M3 ARY. E 2-1% 39 2-62 77 dEHOE ASHE 1EA &A9

o
™

343 dTzg A7 mo £d. dRdoz AgHE FAZE dioctyl
phthalate (DOP), di(ethylene glycol) dibenzoate (DGD) 5°] o}, ¥ 2-7&
F F7e A7 9§ s RE Bo F4

AA ZAG d4 33 A A9Ed o 2o, 931, HdEA

REHQ 7] &uidl & =, dEFH §ul2Es Argsea, T,

e

nEAE
. olgsea, B, Jdvs Fo Yo T =A 9= 1EAE
E¥Hog Xol7] HaAME 50C =2 stdatn f9¢ mwstd FAL
ojgA 83d nEA §Aq AR EHL Y3 2ERE WE T F4L
FoAN 72 B ARt foddl FYEA RAHERS I diFHos
AHgete gulel 4 20 nl, JHE BHE 20 ng, RER}E 80 mgd ol &ET)
7+ B9 & kAo FHR BAog Y AA AN FFo] st 10 -

20 %71 HEE slxu, FHY AME 1k - 1M AFE 2= A FodA 72

Jim
o

S

of $48 ez Y. dW HsAE AEdE Avde nEA
H7HAl FAS Fol 80 mgol HEF stn AR FHuIZE 10 - 6097} He

AoH AME AR &g, oFA Fuld EFA £4E oj&d AARE

o of
ox

= PHORE nlolAZ WS olgsted £92 UA HIe| WojmelA

2= casting W, AAAT WL 4] ¥e F g%oz WuwHA

5=

2ol dipping M, #X AT o] 892 Foj=aA F ABE AN spin

coating@q Eol At £ AFME L4L st #A FYo) Hoj=a F



DOP
0
U/\\/D\\/A\WJL\,/
.
DGD

<y 2-7> —E—@‘iﬂ Ao ArLEE= A7HA ﬁ}'ﬁ-}'?}_

3. EFolu=g o443 FHSAA ojdo] A

9 2-82 EEolvE nEA 7|HE o] &5t A2 3}oHA

BelFE ARlolt, odlel sgEs 9% age FARIY Az e A

BoFEd, I oldiFed 9AF =8 35 HgAdsL A4 5H £

Aoje] Bad AZHA A% AT wAZT. 2Aze ANE T A9
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[7]: polyimide : : Cu metal
. NilAu & carbon black composite

<2y 2-9> AAE AM ofeo] A9 BE FRE

]
o
o
=
rr
o

18g nEA7R Jwo s A4 ool F FRAS A

TAH FA FTETo|tp. olAL FIdA A=A EZWE=(flexible printed

circuit board, FPCB) A#|Z}o] Al&-%|+=

2

»

|

342 AEow st A4 ofdol

QoA a7Es ARG 44 249 slwne] FEago] HrHHES s)u

ARFAL ¥ FAstol Azsgn

AA oldle] FEA Az WES wAME FAdoz Avnd tew 2.

TAYYG. nEAr|RoRE AvAHom Zolul=  (polyimide), ZAx

(polyester), Z2 @ (polyurethane)® #& nEALAZ FAHE 7]

!

O EBAL o5 FAL 10 - 200 el Aol wAGT. A

ax

e

FANNE Fol HEFol BE YU AP ARAVBE Wol AN B

Wele 4 &4E Hagslr] dste A 499 FAE Folx, A 7

AN FuRE 57 $A% #7 BAF FEAEL Q) Aske 79
2

Bohg mEAL R Ao AW ARG, 2vA ARH T
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ZU3t7] 93819 sputtering AF FHFL ¢85 0.1 um W9 FA=Z UHA
S 18R 719 G A Og3of AUiFEE Yoz g
- 20 pm FAZ PAI}H, nEAIRI FLFHE FIANE E OE BFdEE

AF(Cr) Bt BolelE(Ti) 55 AHE 7458

<1y 2-10> Ego|r|l= AA 7|8 AZ T3 5§

=50 -



#A AF € uiUHE7] ¥4 4" 74 99 g dIs JduHzE gds, S
e 3 (patterning) et #A AI S} uvjx 71E7E FAFH.  HEHE TR
FPCB A% AN We ASHE AMM(screen printing) EE AHIY
(photolithography)< ©]&3sto F3sic}, olgjg FAL nEA HEL o] &3y
WFAiel 7bsT roll-to-roll WAE o]8¥ 4 Jrke= FAE Zev. #AA
AFL o8 714 FEHE FE 7M5sAN A7) A4 W3y A 2 5ol
AutEow ol AZY WA 2FE ZE interdigitated FEE F

2-8ol A= AFY A7 300 pmol FA FELE 2 m AES e €9FoE

flo

T, ma7tAre AeE dMEol HAAT B olfhFel Y 100 pm

A3 200 n BHE 2ES A Y

-4

7 5oz FEIA.

HIAEEL B2 TF/E 483 Hol AHgo] b5k, F#8t]
Aol Qste FHZ AT AAE & Fol T4 nEAVRN FEANA 325
2ok, AFFoR buFAR AL omy T FA AdY {71 §AEC] B
Mg, nEA VdeEs ZEoln|=(polyimide), Ed]o|AH (polyester),

Ze)$a(polyurethan) $E0| 4ol AHgRTh. 4 F9 FAL 10 - 200

o
J
™

52§ $&: A% o oAAANE vk AGANE A% BAF FDa)

Yste) sy HILEL olgse} AW ARG BATT ALHE 2A%t P
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4% REYER $Ydn, g A= Fodd Ages THe A/ A48
o)F7] st EHA HPol olFoAE FYolmz oF AHd}7| HAsd
RARE FINNNE gt o)HF BA® A8 £ un o]F FAE THA=
glass epoxy, paper phenol, polyimide, polyester F°l B2 A&dt. ¥H vl
7vdr1el avl AHE Folyl 9ste] 7tdr] ol RS e FH FH=
B3 988% AAT P2 HFetd AT & ok olHd Ag= Aol
A& WFA7E FEAN JHA 7HE7% dFete DS WAAIES shooF
et

F4 E3uw ¥4 ¥z w3y T unte o] 9% B 5o

247, AAY AAoldo] JL AFHeE FIY & YAW, FdFHoR

3

FE ol Edt ArHY dFBE NIl 58 Eok

AL ol AsHE ARG BAN) Ak A7) £F AAE Fo) Foh
oAy £FAUZ ¥ ol8¥E £AL WPEIFH BT k. $W A
F48A olgsln, BFESY

of
Fol 73 YE & A7 A=AFH i uF AT dHde=

o

e

[o)
5

£

dsted YWHA A= R RE SEol TFE 24 otk ML =3
AL 1- 30 BESE ol 4Hl, Felt £F F& Aol FHAL P
Ashe] FHHQ HAF FEL NS WA B4 0. TR Bl Yol

g AtgdEo.

A& ¥3a vlolazoAd IHLE AFZE AA ode] F2AE o]E8H

=

1.

Apelz9t mzte] WA FAE AMgdtool FomM AN ofzle] He

Azste W7t ste vde Adg. oHd e ngsm AMd

NeAEE GANS BS9S] 9ot pe Eeolm= slue A
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TZAE NEET. olgd BEL ANE UF Yido] ey FAT AA
oAglolgts FRE Zed. dE a8 AL ol E4F AMY AA 5Ao|

2ol oE3}7] W] ol HAEy] Hste 2EAE JHESHA she v

ZHE7 e B A FxA Qb HAHEE . B FAHol AFE FPCB AlX
FAL JAdte A1LF FAL slde e d £4L HAE] Y5

dslE Zolvls AR FAE Hasn #dn, 58 Folvi=e %
olel 718 AREL AAR Fze AUsdd. 0w e AL 2 2E
AMZ ALgE)el ARd AL fAs] dsted AZ 100m, FA 8
Az s

a9 2-89 AAY AA ool AL HAL A¥ Y A% FIAHA

Jok. 7zl AAME A4 2 m A7) B o3 w=Ed ZAYHEE #x
Fobdl =&2d® #AAFo] AT, HAA=Z AA FE AFsr] Ao 8
FHY d& a8AS AMEEY A4 EFL casting WHOR FAsGH.
AHEE BRAE E 2-20] AP Y. A7)l A sensor 29 4= DGDE, sensor

62 DOPE HAAZ A8stedl WAE AdsArh. AE AA ol Fe

AR A7l ARrE At

_53-



<& 2-2> AFE R EF-u @2} EFA AA ool AHEE ¥R

Polymer chemical name .

Ethyl cellulose

hydroxypropyl cellulose

poly(viny! stearate);

poly{viny! acetate)

2% polystyrene—b_tack—polyisoprene—-black~poly3tyre_ne); 14% PS
| __polyvinylpyrrolidone

 poly(styrene—co~butadiene); 45wt% styrene S

poly(ethylene glycol)

4. gstAA ofdol Az & Fx 4 F}

A AA ool Fo A3 Y& FAss] A5t 1Y 2-11& AHEE

sensor 194 47tA S} v FH{H e ’\'ﬂ)“]%] i3t Aol EFF4d (toluene)
FEE 40004 2000ppml T Z7IAFEA de A WE THL RAgET,

AgE Ax F71d HAs IF (flow) ZRPLE AFo AGsHA AF
g FASGAT. A8E FAuAFe AR 28, A" HH=2 FIe
Al 502 St WL £ sensor 45 AYstas 3 HAZF
42 A% FH=z 2 EFEL @5 5 Aok 38 2-12& elA f2
AFREE A N HERE AFEo o]F F= WUt wakr ad FAdold.

2 IR AMEAAM AHEHE 27] Al did A
A Hge P2 el

it

W FEE gumo

(2-1)
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7NN R ¥HE 2% £ A|EO =2F o]¥d HolxE wWid MA

T

=
X
it}
rlo
(uf
—u
r&
off
H
2
R =)
AL
ES
X,
oft
22
lo
fu
rﬂ:
olo
ol
H
)
olN
X
o
b
ri./‘
>
r

w24
itk ol #Ee g mRA

_)I:_
YA 718 A E BE2L s,

2.0 L 2000 ppm
i sensord 1000 /]
500
| 250
800 W 1
L 40
— e
G 780 |
k. P -
Tnenad
o 490 r ﬂ
C‘.:) 18.0 sensor 2
8
th 470
g ot ﬂﬁ
o’ 228 |
s 227 genser 3
g p— s ™ Swisnl. %’%
o 226}
w == =
312 F
310 -
108 - sensort
306 |

Tt ————]
0 600 1200 1800 2400 3000
Detection Time [sec]

<adg 2-11> S5 Fdd @& A4 A ws S

.
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— 61 —o—sensor#
i ~O— Sensor #2
o ~— sensor #3
0 —g— sensor #4
£ 4
o]
g
(14
o
2.4
o]
I: o
§ )
¥l
8 0- QKH/A
— g e p—y—
0 500 1000 1500 2000

Toluene Concentration [ppm]

kg A= W3

ff

<19 2-12> A =4 o

AA ojdo]& Tt miA ARE WEEY] fstd Z4ze] A7} FHA=
#AA g oA FE2F ARSTE o)dsto ARWYY ZEIRE FYPUY.
AF7HA  OGFFd HhYY Z2aREo 7H‘i—_}54°1%:31 o FAAM MR
HEAolxr A Zo] principal component analysis (PCA) *#oltt. o]
FYe 5449 oxd #A d" dEE Foj 4 dFdd distd M 2

TEael EAY & YES Uy YR8 T AR FEFoz Yt

Aotk &, tAd EAE © W& Adox HAFsHA Fo=2R 44
ANZgstAY 89 FET FRHe= 71]’4%}0@4 AR AAdFE &Y 7
gt 2F 2-132 AAY AL MM ojdo] L olfstd Thd LA
718 el diste] A4 2% 53 4 I Fol o5 AT ¥de

PCA WO BNE Adolh. dAsldME sxd HolHE 713 Fad 244

FAE(PCl, PC2)oNA 2313 AAE RoFE= Aok, 1Y 2-13)E 2AIL
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Y 8712 {71 EAAEHE, WEE, 2-ZEHE, d9d, E5A, R,
AMQ, Ate]E2 M)l digt ARE Ho Fr Zoli, I 2-13(b)e
dE HAEL AT volHE Fusty RAE THojtt. o] AREEYH ¢F
Eol AdAes # FEHI, UnA] NEEE Fd¥E 2¥ 2-13(b)olA]
7E M-S g, odd ZFE SAHL B 4L uSJT doHE
g8shd vlA o] Algd s o] shssiAl dd.

MEZ 2 ANE IFE Atolo AFHA 28F (resolution factor, RF)S

Axatz] fiste] oo} Ze AL o] gttt

RF = -——— (2-2)

05'7] ])‘:1 61—- E}X]'%_ E]E'- :‘J‘Z_}’E}Q] 7‘1?’] P1oor 2 ‘: j—% 1 BE“C_‘ 29’] J_\-—{%
Axtg dugy. olyd RBase W Z4E 5 IF Aoy T
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0.2 -
A methanol
0.0 4 e E
;others B
ethanol é
o~ 0.2 i
O | e
o.
0.4 -
% lisopropanol
0.6
v L v L] F L) Ll v
-0.6 -0.4 0.2 0.0 0.2 0.4 0.6

<39 2-132> LA §712 wHol B PCA B4 A

0.00 4
] >
-0.05 4 cyiohexane
1 toluene
0.10 -
o 4 Q
1 s
1 benzene
0.15 - o
heptane
‘ °e
.20 4
J hexane
L] ¥ hd L) L]
0.45 0.50 0.55 0.60
PC1

<39 2-13b> A4 2 A FAE &dig ad
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#2-32 o|¥A Ad File FAE YUY AAE BRo EH. 7|4

13949 1§ 49 42 EAREGR B 5 9
ZeHoz 2 ATE Filo fA4 Feolnl=s Abgstel AR sE wa-

A FE7 d=Eoez 1 - 10 ppm A=olx, Yo HE Fe FEF

<E 2-3> 544" AE IF Aol9] E3s 7

methanol | i-propanol | hexane | heptane | cyc-hexane | toluene benzene
ethanol 12.1 22.3 53.3 61.7 65.7 60.2 24.8
methanol 48.0 80.8 110.0 113.9 100.6 27.5
i-propanol 58.5 76.3 85.4 73.5 22.5
hexane 3.6 16.5 24.8 7.6
heptane 20.0 34.0 8.0
cyc-hexane 27.8 7.0
toluene 09

-59.



H3&2 Uk £TE 0|88t 1ds HI0IQUA Jl=

BEAY 54 A3E &Ae oY ARE HAAME dE AEEH st
39 2-149 9% TA=E ¥ UNEA FHAEE AAMAA dRYole ZE
#4494 &3k dig AR wslyEE RAEH. 9A oy Fo FHAE=
WAH FH Fa FFeZ dF FHE Fo] FAFLEN uvolaz AR

o] YAHG. dFd FJEA LA 7IA7 Solad E4dd

EAs= AE FAS FH NgEd AdUAFHLE HFRA HoAM A=

mlo

>
>
2
2
By
2
ird
X
o
_IE.

235 gasts AM 9$e wolAd Btk LEE 19e thx RS
A dAFe RAFg. ARAd g AdE ISR YR A%t
F2FOEA qUAFH] Ru HWHo] FAFLRA AA Folat: Aol

Frhgths Rl b3 2 HolAold,

/ reducing ges ~  product \ ( - \
. Lo " reducing gas  product

<a¥ 214 FHAR(RF) D Ye(LEF) JA4 35 H329) #94 FuF

A iAUFe e =%
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2 @AMt 712 del AlgHEE slolzz a3rle FEHARE U

Ao vhe FEAES ol§stel AL npEz N BIL PATE

1]
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® [asy Installation
® FEasy Use
® FEasy Maintenance
® [ow Cost

® Minimal constriction
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® Water-proof
® Light weight

® Adapt to various physical shape
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® Heat Stress Management Service
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<H 31> F8 FF Y AN

Microcontroller Atmel ATmega32
3% 7tEk AN STmicro L1S31.02DQ
2 §% AA Sensiron SHT15
RF & Radiocraft RC1280
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<E 3-2 > 3t=9o]2] Specification

1. THZE: FPCB
2. A1OJ=: 50 mm x 90 mm
3. 14 2 s
(1) ECG B2
- Sl 1S ECG I =, Single Supply
- 200 Hz Sampling
(2) 2/&T MM
- 100 Hz Sampling
- & HMA| 2T 4
(3) 3= JIT MA
- 10 Hz Sampling
(4) RF Module
- 868 MHz F=11==(80 ch)
- A48 kbps & ¥
- fPCB Pattern Antenna
- 300m M<IIX| HIOIH M
(5) Power Consumption
- RF: 20 mA
- 2/&%: 1 mAlmax)
- 3= JI5% MAL: 1.5 mAlmax)
- Microcontroller % J|El 31=: 4-5 mA
- M 22 %30 mA B A

of

s
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Aol 2¢k AA7E AFste Fitol AFdd o] F&o] Fasith. At AA=
AFE o AHEEE I Pol skin irritation ©) Foju wWA: HEFE
doFg. a7 QiEd £ dFdAes dx HFE AEsid. fdg
HEo] Dow Corning AFe] 7-9800 Soft Skin Adhesive 8 =¥3F ¥ Ag/AgCl
A5S 23T, IAXFFA=Z QA 9800 o H$ AA AHAFA
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Phone ey
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Monitoring | . o P Management
Patch PO e E e | server
Wireless LAN
Digital TRS
radion —
handset e
TRS radio
Bluetooth
LAN Access | —="% L
Monitoring O— Managemen
Patch e t Server
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2. Bluetooth ¥4 EA

Bluetooth: M=, PDA, =EEI Z& AH7|7 AXNE zhe] Futss A
AL B3F A4 Qlo] ArtFe R FEs] A 2AE FAEA Jle
dod, Qg EAHE EROY PDAGAME B¢ WA #ujEa 3. 1
Adzo] AFHYA BEFFEL 7]& S ALt dd 27 AN&EE RAE

—_rwa

E3 JdE AJAdHo] AgFE 93 AHolr] wWFEo 300 m olAe] Azt HAs

o BRFX ¢S AYSHA Y. HAW BEF2 J1Ee FF 3AUE oF
of Yurele Ao st A=A f85hA AHgE AeE B

<3% 3-9> Bluetooth B4 2 &o] &% %7| Flexible Patch® E&F
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<X 33> RFEE9Y 58 &4

Parameter RC1280
Frequency band 868-870 MHz
Channel bandwidth 25 kHz
Number of Channels 80
Data rate 4.8 kbit/s
Max output Power 3 dBm
Sensitivity -110 dBm
Current consumption RX 20.7 mA
Current consumption TX 28 mA

AA A2®E Flexibledtdl wHE7] 98]A <¢telUE Flexible PatchgEHIZ A
23k, Az oHve EAL ey g
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<E 34> QY F8 54
Frequency Range 868~870 MHz
Bandwidth 2MHz
V.S.W.R 2:1
Input Impedance 50 &
Polarization Linear

1. RED : Signla Input

2. Green ;: Ground

3. Blue : Antenna Ground
4. Yellow : Antenna Pattern
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Aoz Y gAwold vt Aad Zol o EHACE BN AAR
g3d & e At MEES AH3t SASES @ o 3¢ A=H
o 2uAFS AFD/E gobAle Dol . A (DM 252 FHLE Al

T.

Fego] e Aate AR7) B Fuid Axdel Y4755

<1g 3-11> (OMAREo] &4 =29 B

<H 3-5> (OMAEES g EA

CDMA 4 CDMAZ00 1x RTI

Power Consumption 3.8V/660mA(Max)
250mA (Traffic)
110mA (Idle)
1mA (Sleep)

MSM Chipset Qualcomm MSM5100
Interface RS-232C
Baud Rate 115,200 bps
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¥ 12 American Conference of governmental industrial hygienist (ACGIH)oll

o3t & 2E# 29 fgig = vjol=olt}. WBGT ¢ldAE Frle &),

f %}J{L FAR=
100% 2]
75% <]
25% 72
50% 2]
50% &2l
25% A+

75% &2
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WBGT = 0.567 x Ta + 0.393 x e + 3.94 (1)

9 AeolA WBGT £ WBGTI YA, Ta:s 2%(°C), et FF 7% (hPa)humidity]
& 7t27Y. £571EL ofd A 93 229 FE2HE FE ¢ Ut

e=rh/ 100 x 6.105 x exp (17.27 x Ta / ( 237.7 + Ta )) (2)
A AoA RhE FUE=[%]E 7t

2 Q79 MGT As AEe dAY $RE AN 5 AN L5 ANE
wE ANTLZ ZRBT. F AT (ork Load) £ YWRLZ Autso] o
#3740 Pedth. B4e A% §4 A% 2L A9 BAAE $dot 4
A9 A% WA A2 FH SANE AEE dolHs e g4 AFe
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