Regular Paper 472
J. Korean Inst. Electr. Electron. Mater. Eng.
Vol. 32, No. 6, pp. 472-476 November 2019
DOI: https://doi.org/10.4313/IKEM.2019.32.6.472
ISSN 1226-7945(Print), 2288-3258(Online)

3 58 SEL Mo| 29 DLIHYS B YUIEDE MM
a8, 2

, HEfR, Fd=, JIsiE, A53, U=

PLC Optical Sensor for Contamination Monitoring on the Flow-Céll in the
Water Quality Measurement System
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Abdtract: We have proposed a novel planar lightwave circuit (PLC) optical sensor to monitor the contamination in a
flow-cell where water is continuously supplied through a water quality measurement system. We designed a PLC chip
with a V-shape waveguide and the simulated its function as a sensor for monitoring contamination in a flow-cell using
a numerical the FDTD (finite-difference time-domain) analysis. A novel cross type of waveguide was introduced to make
the PLC chip of the V-shaped waveguide. The fabricated PLC was cut into the cross waveguide. A change in the optical
propagation loss of the PLC sensor was observed after immersing the PLC sensor into city water. It was determined that
the propagation loss of the PLC sensor was 3 dB at a wavelength of 1.55 ym in the city water for 15 days.

Keywords: Optical sensor, PLC, Contamination monitoring, Water quality measurement, Flow-cell, FDTD

1. M 2 A MM A 22 FA= d ZYEH S Hst
A2 4 e 2201 g8 AlA, Alefo] B Qle
2.2 A7 o] Aol ojA Pg JlEAQ @aol AN W AAR dlog Aol Jise AMES maR
o, Uolbd eHeAer vl ZAedets wast ot (1,35 28 54 U BYHYS gt MM 7%
Awge AT Yok [12] el 2o 84 & 47| stel Ye MEMS, Uk 7% 5§ Jjwes
of g AW 24, 7, uicter e #7 4x stol, 1% Pt ML AMg 8ol §AEA ¥l
do] ogg mUEYsh] APttt 54 sgd AW L we 54 4= 59 Aol ot [6-11]. A
thst WAlo] =7tstw 9tk [3-5]. EAMR oz AX =  [Aozr BYS 7|22 UV-Vis-NIR 2372 3}et
Yo uhF Ex ujg AVIMeR MY hE s P ASUH ¥W4ag ST 4 b W L AT 4
Aga slveld Y4 R A wAstn 9ol AA A A AlARl) de) Abgdnt [12,13]
o2 27 dolgg ABste o AL Atk A2 e JlNle] A 54 AlAHE YR, BAEY,
2% Aflow-cell)2 zoet FER2 FHHYH, &
& Seon Hoon Kim; shkim@kopti.rekr 20 Mo A W AA|ZE 2K AR o5 Ala A
Copyright ©2019 KIEEME. All rights reserved. _ 29 % 582 AT sa%t FF 5 stuoltt. 54,
Aition RonCommeda . Llceres. i irevemmnsaglansiyoss, 2% o At AHEAS Ay] 95 AUoREE U
Mt o e i work 1s mopey dte o PRI INEY o wio gmwol mao WS AR WAPEV|Z Lt



A7 1A & otel=wAl, Al32d A6 pp. 472-476, 2019\ 11

=

ay o2
il
U

b A2EA et @,
ASH L ALAo

Fal ZFAIRE AREl

fol

=)

>

= >
[
4>
ila)

o Mo
o
(@]
nz
fu
of4

of i

o,
i)
rol |-ﬂ_|
b f‘;
fu
Ho n;l;l
%
m5 32 Ho
- |'O N
o2 >
rlo T
fo cl
n o
Nood > o @

o
1o
2
EE
oX.
=
Q.
Q.

u
[y
4>

3

o

oS,
4 S

El
2_11
ol
1o
Jo
Ra)
>

24
7 A7st7] ofhTt [14].
wetd B APlAL Fet e A A4
2% A9 4 =5 ZYHIZE & A
et (planar light-wave circuit, PLC)E
Wt AAE AQIstec), ol2igh PLC TN

mu ok [ B9 o >
_O'y‘
N
rr
2
Ay
o

15
U:L O}IL‘
NI
X B
Mo
o
>
oX
HA
¢
ol
+
o F >

o8 ofn oo ok |»
we o =L ok g @

o
g R AN 2 57 AxEY B2 A o
2 3 5% oxt2 BAY 4 92 But ope

9 A gAlES AZIE ARSHe o 282
4 9tk PLC AAE ARl7t e sjutoz 47 2

WS olgsto] PLC A9 24l 9o Riol o
2 Jpgstel. oo T WHE S WHE 4%
s14 sheich. ®3 B2 4 AEQl gl J|WY PLC
RAE 2E20 FAZE =54, 0802 3t 3]
Jlge] @ E3bg wskel PLC AlAel WA &4
EN L)

2. 48 Uy
2.1 YHIAZO=E HAMe| 3=

1|4 B whe 2o] PLC A
gsoz gydch PLC Y FHS
=

&
A} o] 2tx| dolo] shdict.

3 Optical fiber block
Align ports

Output light ports

r p PLC sensor chip
Sensing area

Input light port

Fig. 1. Schematic diagram of the PLC sensor.
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Fig. 2. Simple schematic flow chart of the fabrication steps for
the PLC.

Fig. 3. V-shape PLC sensor packaged with fiber blocks.
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Fig. 4. Optical-mode propagations under the organic substance
(n=1.8) using the FDTD method.
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Fig. 5. Change of the optical propagation loss of the PLC sensor
in the city water for 16 days.
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