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WFFER R OME (3£30) : We have developed POF taste sensors because they have many
advantages such as low-cost, easiness in handling, immunity to electromagnetic
interference and easines in adding new chemical functions. The proposed sensor is based
on the POF structure changing from a leaky-POF to a guided-POF because of the changes
in the refractive index caused by swelling of the cladding polymer for taste substances. In
this study, to investigate the effect of the clad transparency condition, we fabricated POF
humidity sensors, which have different transparent cladding. The results indicate that the
sensitivity of the sensor was improved by using the dye-doped swelling polymer clad.

AT TERH
(AL 0 M)
[EREEE PRt & B
2009 £JE 1, 000, 000 300, 000 1, 300, 000
2010 &JF 800, 000 240, 000 1, 040, 000
2011 & 800, 000 240, 000 1, 040, 000
2012 &% 900, 000 270, 000 1,170, 000
IR
woE 3, 500, 000 1, 050, 000 4, 550, 000
Wrgesy s - 15
BFEOSE « fEH - EXRE LY - FHI TS
F—U—FR: TITRF I HT 74N BRREEY - EEERY < - LB &

1. WFZEBRAE S WD 5 . BEICET A O LIERICITD

THE, arBa—2 2008 L ERAH
F ORI, AR O TEIZ kST 5k
CHANDERNEE o TE T, BE, B,
PR, S350, %, B0t
IFIASFHEN TR, Y DT TH DR

ONQAYSR

R < OFEOLFEWENER L T
AL DO, ZREmT 58 HidEEk
FEOE P EHAEDE~ LT T v 3
WO T HHEND D, BEL A

Tt %

E N H |



RENTWAEREE L, IFEXBASYE
TR ) < BEOEEMZRET 5 D00, BB
BHRHRHEEDORNLZ A N ZHWNS
LR EDERILFHEYRIZFEALET
HDIN, TOXIIEMEA T DR
FCIE, BEEMEERE i~y RQ
KA L, HEBERTREIC T 5 70 & oo/ NR I3 R
Ths,

2. WHEOHB

< IVFF ¥ 2B YO/ N — )5
X7 7 A R bOERHTHD, K77
AR YT TATF v I T 741
(POF) & Hix, EEE MR, BETY
VXU T 0 —0m < ALFRIBEREME 2
HLRTWAREOREEZREL TN D,

POF MRtV %#3BT 55 2 THER
—ODIFEF, T 7AW T v RIZEN
Bzt FEE G itz o iR E %
AnTery o 7EgELTHWSE LD TH
%o FEICHLA S ET- S FIEA g O RE
9% LB BEITAEBEIEE L TWA 72Dl
VRS NI T 5, Etho ik
ELT, 77y NIZIAEMERY <72 £ OBEE
WEkFRi-o7m7 7y REHWD Z & THRYE
EPRHTL2ZELAETH D,

Z ZCARMIZEIL, W O e kR &
BIRhokois, BEERY ~27 7 v P
POF oV A7 A8 LN LB Ex W=
/R POF ® W3 2T A OBRE 23
HDHELEDTHD,

3. WHED STk

AWFS21T POF Bt Y DIERR T 5 72912,

v BELTEABETHDL T —F
RUBCI8 &L LBIEA YV 7 v REIZRD
bl MR ~2® 7Ty R
BRSO 2 FIZHOWTITo 72,

(1) LB A&

YUt E T 7 A ASBNST D RO SRR
FHRRD IO, T AR (lemX 2emX
Imm) BICENEZEAZETH DAY T
NWEEEAM LTz —4 X > B 13 (RhB-C18)
LT IXUBORE IBIEAZBE L b DA
vV EFELE, INVET, ZOLBEE
WA FEIRE N 2 EaEthifg & LT
BRETLHZ LI TUEEDOH ENEON
TWbd, &2 TR TIX, 0 {bE B
L7, E51T. RhB-CI18 DR F M ZF 5
25 Z I LD ERELDATREMEEZ R D T
W, RhB-CI8 &7 7 &% VERDIRA Y FIF &
T T X VRE Sy TR A R BICFEE T DT
n SO LB A VER L. % D% ARWE 2 xf
T DB T,

(2) TEEMERY <~ POF & o4

HRWEICEE LT, T a— U iBHC A E
NaHxxTH ) —VaERMT 570, 7ra—
NMZEVIEEERT ) RT v I iiEE 7 T
v K& L7 POF & 2Bk Lz, (KRR
RI~THD PWF # R—7LTIZ T v KD
B R %2 27 OZNITEST TEE DR k-
Y, Toa—EBEORIEEIT o T2,

*72. KH A 7D POF &Y DORKRE L ISE
WEOR EEBHETZO, 77y RRU~<D
BAEICHER Lz, BHEAEL X D720,
tFEE N—7T25HEEAEIbT5Z &I
KO EELEZ N S &2 HiED 2 FEITV,
Yo LR L OBR AT,

4. WFFERkE

(1) 77 % B & BENRSEME% £ Rh B-C18
FIEAELIZLBEAR B E Ly
P2 ER U, & OEBRIT R 2 I e 2 )
ELl, ZhET, AaF R—7E%E 580 E
BRELEZLDICOWTIIHIZE L TE 720, K
METIE, 3EUTOobLDIZ, AT 7TV VEE
AFNEBIETEE EIEMiE s L CTRBEL

7o IBIEAERL LT, EIEL DR R L MET L
oo FERZM1ITTRT, BEREOEWNICEK
DEYINENRLY FFcafE 1 E, &
fififE 2 J@ D' YRR BIEENE N T, L
ATOBFFERE R & it LT, B & &k 1
IRTEERN DD Z EEH LN LN, EE
B2 RAT I A 12 DAFFE T NS T D 3

N 5D,

16
—+— BREIEOH

- BFREE+HNEE
15 1 aREG+HTEDE
— BEEIE+MER

1.0x10™mol /1

0.7x10"mol t1

14 | — BRGBEHTMEE .
I - BREE+TNEE %
g 13 | 044x10“' v
E 4 I’ e
2 12 | 01x107mol/! .

11

1

0.9

0 1 2 3 4 5
Bzi[min]

X 1 {&HfE %2 E> LB EkE & %o
B R

Q) vy 777y Rk LT, B
MR EEATE RS TIREEE RV T
M A2 HICHEE L7-~7 1 LB EA/ER L.
Z OMWWE I 3T D e TR R A I E L
7o ZHUE, GAFES T ORR T &2 — IR
THZEICLY, BEOH EEZBFETZOT
5,

~7 11 LB RO MERIL. Rh B-C18 &7 T
VEEDIRA T E | T T X R EM O B
DI EERBEICRET A2 LTk - TT



ST, ZOA~T 1 LB EE LT AHMH EIZ 5
JE~9 BEM L, POF ICX > CaOLEELL
KB HEEE CHEEITo T 2 A, HRY
BThnh, F=—RITK LT, FOuNIReE
BN RA b=, TNETHWTE2RE
Mo —F IV BEHELT 77X U HBORS LB
LB L, OREENEL 72D T LI
HENTZ, LLARNEL, ~Tu LB Rl
LEENBEDTD, ~7 afEo LB HEoR
JEMEDS B < Zp\ Tz sb JITERS FL o FRELESE N
S F—HOEEENZ LV, R ERR
e, toiekER NS LT, Ak ORI
BEAENNELEIND,

(3) BRWEICEE L CIEEORE DT
B )= VGBS D U —F— « A o
POF & Z2ER L. ZDIEZHE LTz,

U — 23— SRR HAOR POF £ Y LT, B
Hxt Rk L 242K Y ~%2 7 T
v NIZFFDPOF Th o, 77 v KR =3
W2z lickv Z2oEITRNENT S, o
7 =277y FEORITFELEZHEL T, 77
v ROBITREAN a7 ORITREL -0
HE912T 5L, POF OBETMEEOE
ML) —%—F— Kb, BEE— K~
BobI Lz, ZOHBBIEHRELKE L
B D, AW TIEBAMEMERY ~ & LT
JRZ I EEE Wz, X2 1ZKFT v
— VIR EEIZ %D POF & o Pia& 2051, X
TSR LT, Ta—/VBER5%
UFETHIENARETH D, £ 2T, EED
TV — VBB OB E 1T o 1o, HIERE R A
X 32T, EEOEWIZL YD POF V0
JEEIIRE LS B | OB AETH D
ZEDBHL Mo T,

Novolac / PS/ PC (0.25mm¢)

.8 ......o...........9..!..;..

> 15 EtOH concentration
< 100%

_z,’ ____'._'_,.__...‘....‘.9...!................
A Seee

g .~"‘"' * 7 Q.V /QV%
SN0 e

s ] e 50,4/
2 s ° .".P_:.o........n...-..
8 P LY 2 hh A 40 V/V%
=

i 10v/v%
i oo 5v/v%
Py S e
1.0 1.5

Time (min)

2 FZEMEAR U <% POF 7 v 2 —)b
TP OKFT IV T — KT B

10
Temp. ~15°C
/: . .......Nwa..m- ........
o — ,m"' Whiskey
S e
<
A Wine (Red)
- 0.000000K P00 -
- : @omd’w 50
= 4 Ume Brandy
g
B
: _—sll
s I §900eeIm s0ssugoes
&
— : .
t— Li(lzuor on | [ |
° 05 1.0 15 20
Time (min)

X 8 POF 7 /v 22— L& Y2 X Ak
DA

(4) WM L IXEBEOBEII RN, A X
VHA, TaRr A BEICK L TR—EN
"R EEMEAR Y <~ F » R&FIFH L7z POF
Bt OB 2R AT, WL POF &
YOARMEZRTZ ENTE, KR~
DISHPBFHETE S, FiZ, V—F—F—F
Bric 7 7 v RIZiRn =2tz a7 IR & 0
LT AHEDIL, 7Ty Rea®wibswts
Zii, 7Ty RIIHEOAOLFEE R—TT52
X, 77y IR tzWINEE5Z &
NTE, BEOKIERMA E2ESZ ENTE
7o M4BIOXS5IZEDOREERT,

0.6

0.41

'l|;'.Type A(with-
Type B .|'|l a transparent]
(with a cloudy clad) ',' ,-/ clad)  .8*

ot o |

0.2}

0 pempeesiztsigense !Z’:.::'.. -t ]

A F ol
| Type C(with adye-doped clad) |

Transmitted light intensity [a.u.]

20 60 80

Relative humidity [%RH]
X4 F#E{b7 7 v R&F> POF
Y5 o U D R



3 200} Type C o
— (with a dye-doped clad),*
& .
= )
c
2
= °
= 100¢ °
2 s
= .
2z K
€ Type B O
o LY

Z (with a cloudy clad) e *
) T L
= Typc A(w1th a transparent Clad)

40 60 80

Relative humidity [%RH]

X5 @3#%F K—7POFEEYL YD
ST R

U

5. FreRFIRLE

GEEsm) (BH6 1)

1. Shigeaki Kato and Masayuki
Morisawa, “ Effect of the «clad
transparency condition in POF humidity
sensors with the swelling polymer clad” ,
The 22nd International Conference on

Optical Fiber Sensors Proceedings (Proc.
of SPIE Vol. 8421), #Hify, 842152-1 —

842157-4 , (2012)

2. Masayuki Morisawa and Shinzo Muto,
“Plastic Optical Fiber Sensing of Alcohol

Concentration in Liquors” , 5t A,

Journal of Sensors Volume 2012, Artlcle ID

709849, 5 pages, (2012)

3. M. Morisawa, N. Tanaike, S. Honma,

“DEVELOPMENT OF POF ALKANE SENSOR WITH
CLADDING ~ LAYER  CONSISTING OF A

PHOTOPOLYMER AND A SWELLING POLYMER” , Proc.

of the 20th International Conference on
Plastic Optical Fibers, oA,
pp. 551-555, (2011)

4. Masayuki Morisawa, Yoichi Natori,
Tomohito Taki, Shinzo Muto, “Recognition
of Devoiced Vowels Using Optical
Microphone Made of Multiple POF Moisture
Sensors” , Electronics and Communications
in Japan, #FiA, Vol. 93, No. 9, pp. 12-18,
(2010)

5. Masayuki Morisawa and Haruyuki
Yokomori, “Improvement in The Sensitivity
of Dye-Doped POF Type Moisture Sensor” |,
Proc. of IEEE Sensors 2010 Conference,

A 5eA, pp.508-511, (2010)
6. Haruyuki Yokomori, Satoshi Honma,
Masayuki  Morisawa, “ The Response

Improvement of The Phthalocyanine Dye
Doped Swelling Clad Type POF Moisture
Sensor” , Proc. of The 19th International
Conference on Plastic Optical Fibers,
#HiA, Paper No. SE1-5, (2010)

(FERE) GHath)

1. bﬁﬁﬁﬁ;W$Ez,“&?yF
DOWHEICEH LR ~2 7 v K

M POF VREEE Y OkE” |, & 59 [BSHY

PRAEBARE A G ST TR AR, HAUHER R

s B K %, 17a-F3-6  (pp05-138),

2012. 3. 15-18

2. AR B, REAR ThEE, ARM R,

e EZ, “7%%TJ?%MH%%?7
v K& Wz POF R E Y o OfERY ) 5 58
[E1 55 A 0 B A 5 st G G T A

A2 I IR 43 )1 DR KR 2, 24a-KU-10
(pp02-010), 2011.3.24
3. e, KRR, Rz, 7

+ bR < YR ~2RA LY T
v R&FHW/=POF 7B ALY, H

AN F PRI Z, 10pGl , HHER
%, 2010, 11. 8

4. MR 16, Z/E Fz, “TSa4v7
a—F ¢ gl & B EEREIC X D

P27 Z o R POF A v DAk
7 7 ANV EESEOFS) HAZER
= IS HER O KA (5561 B HIT K #
BRSNS L), R ER R R L
R, P-20 (pp. 103-104), 2010.07. 22

(Zfth)
AR — AR —
1. www. ccn. yamanashi. ac. jp/ “morisawa/
2. http://erdb. yamanashi. ac. jp/

6. WFFEHAK

(1) Wrgefks

AIE Fz (MORISAWA MASAYUKI)

IHBLR S« RFPEPLET T e - 2%
WMEETE R 30220049



(2) WFFE55 184
mL

(3) HHEMF I
ik 5=
WFgeE 25 1 30220049

AR B3 (HONMA SATOSHI)
(HBLRE: « REBEE S T8 B FFEER - HE2
s

WFgeE#5 : 70362085




