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Characteristics of NDIR Alcohol Sensor with Elliptical Optical
Structures
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ABSTRACT
NDIR (Non-dispersive infrared Rays) alcohol sensor has been prototyped and its temperature character—

istics were measured.

foci were modeled and analyzed their optical properties.

In order to design novel optical alcohol sensor, elliptical structures with one common

After analyzing elliptic optical structures, a proto—

type alcohol sensor module was tested according to the temperature variations from -20 C to 35 C. The
offset voltages of alcohol sensor decreased from 1.1056 V at the temperature 20 C to 0.7339 V at 35 C.
However, the highest sensitivity of alcohol sensor showed about 303 pV/ppm at room temperature.

F 9 EEedeRA 44 5 low,
A AsAe sl 2% FoeRAE ohlt &
Aoz ARRARA ] qdo] Fuisa gk Ed A
e

A B (Information), 43
(Electronic Technologies)

i

(Communication) % =}7]

o FFA FolEA AAEstn Jow, A&EAFA
(Autonomous vehicle) Althe] =&l Ao Fi gl
= 8ol

2mE 25 xHSmart Cars) AltiollA A5k €]
o] AR (Information) S a7 3 AA7|<3
olg FTF- My, wWHES WE £ e ECU

(Electronic Control Units)®} 9l5rollo]E1e] Fg4 <l

« SwaEetal /A5t
e AHE AT
E-mail : isaac_yi@ut.ac.kr

ASIAMESXHMT7H, H2S, pp. 39~43, 2015(=2

3% FaAel FUHm Qon 5%
B3 A hdatae] FoA4e FoiE 1 itk
P e wwe A}

(Breath  Alcohol Ignition Interlock
Devices, BAIIDs)E AHg-ata 9tt’. BAIDs®]
3§80 FHoEA Authe 35 2 fHlA
A5 A 0lE o Z&

Tl S Aag

- 918k BAIIDE Algte Absts
& RAlZ g 17]3}84 (Electrochemical) #4e] Al
: A, EdAAe 54 # Tkt
Fr1os wAsor s dils

7HA ol AREEA &AL 9oy, 1 a7t 55t

=2 7Tt: 2014.04.13, A2 LR 2014.06.11) 39



s AaEo] ogdA? W A HZ8Y HoH
7k AA o] Hgol Al
bt hesiM e EAE

ol
4

o M @
1o ox ox |
o

rie
e
Y
2
>
i
_\:_L
o
>
°
Wor
filo

I O TR A O 2k

0o
U )
T o
ﬁo&i

ol
)

1,=1, -exp(-a-x-L) oy

@, L= QAR evAl

» Yo

W/m?), I, = AAe] =2als

AuA (Wmb), e W 7hz9l B FFAF, xe 7k
FE (ppm), LL LA Hd AMHA F AR
Zo](m)

= A%, AFAS o] b, b Tk mE
Ze7gte ol (4% 2o ARG,

~

V=n-exp(—o.-x-L) @
o, nE HlEEE

3. 2ol I AIRE MFR AE

3.1. 295y

Bt pxEel A4S

TracePro®& Al43te] 319ky F2E9 3

40

AEBgS AHE}oH,
2 #4L AAEE Fig. 13 2t} Pro-E°E Eato]
o 2 3§44 Tz

2
W Azsh # AquAe wEHE
T2% Suadr.

3D Modeling
(Pro-E)

Optical Analysis
(Trace-Pro)
IR light source Detector
property setting property setting

Property Setting

Inside the sensor
property setting

Incident flux
Check the result
on detector

Fig. 1 Schematic diagram of simulation proceduresm.

Ray trace
on detector

& e 7k Aol Ya, & HoAX = Ths
el

ppm T FH 3kl 42 7k x
A7 A€ F AFEHE Fs AojEHAoH,
bz Yol FFE e stae gFE paRAY)
(INNOVA-1312)°] <8l ppm w99 L= ZA 5
Atk olw W 2 F-PHFo| LEF 20 T
3B C7AA 10 C HEoz 2Hste] 250 w2 A4
A AARES 5L s, 7t Ane 2
T AR 2E MAAZI vluwste] £ 05 T oy

HEe T g
wieg 2dsax selon, 7 2xd 492 10 g
o AAstdler, 4E Ad T oleH 54
FEEs Adus Hop His 77 F olF A
Atk
A A AR g e AN SRS A
At Fig. 39 Zom, 7k= AW ule] £keh §5
= AgsAl el fla A Fig. 39 2ol &
EAA RES e Ak
NSRBI X:HTA, M2S, 2015



0
wjr

apparatus: constant temperature and

humidity chamber (right side), MFC controller (left
side), a multi-gas analyzer above MFC (left top side).

Fig. 2 Experimental
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Fig. 4 Simulation results of elliptic optical structures: a) ray

tracing, b) incident power density.

Fig. 3 Electronic circuit boards and optical

structures  with

elliptical shape.
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