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Fabrication of Optical Sheet for LED Lighting
with Integrated Environment Monitoring Sensors
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ABSTRACT

In this paper, we developed an optical sheet for LED lighting with integrated CO, gas and temperature sensor which
can monitor at the indoor environment. The optical sheet for LED lighting is fabricated through PMMA(Polymethyl
methacrylate) injection process using mold. This research enables to fabricate the reflective sheet, light-guide plate
and the prism sheet in a optical sheet. The fabricated sheet demonstrates higher intensity of optical efficiency compared
with single-sided sheets. The CO, sensor was fabricated using NDIR(NON-Dispersive Infrared) method and it has
0.0235 mV/V-PPM sensitivity. The temperature sensor was fabricated using RTD(Resistance temperature detector) method

and it has 0.563 Q/°C sensitivity.
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Fig. 5. LED lighting, (a) control board, (b) LED chip
assembly, (¢) LED lighting with integrated enviro-
nment monitoring sensors.

Table 1. Optical sheet measuring results

Single-sided
optical sheet

Composite
optical sheet

Total

[lluminance (lux) 259

51.9

Total lumen
(Im)
Gamma Step : 5° (90°~-90°), C_Plane Step : 30° (0°~180°)

111.4 239

H oy ESLA]E(EaE_ :LHF;]/H}-/K]_ :z‘HF:])Q] ujg E E4
S 7130t} Table 19 =3 = Total lumen 7t}
Total Illuminance #tS YER T ©A 3strEL] 7
<9 Total Lumen 7t©] 111.4Im<Q1 ¥k FHl HS$
239 ImZ A= 2.4 = =2 A
t}. =3 Total Illuminance 3E] 72 %‘?ﬂ%
2l H]-D‘j_ oo]:tﬂ% 51.9 Lux= Oo‘:ﬁ =
RSt o] i 38 AJE AW
o) o) HiAlE= Yol
FAHETH9]

HunIMrur

4.2. M2 £ Y

4.2.1. NDIR %219] CO, 71241 54

A=FE CO, 7}22AlM 9] H7HS 913 WY (chamber)
Well N, 7k=E Fdste] AH We] Co, & AlA sk,
CO, 7t FYslHA *il*H =9 ¥stE S48
ot Ay W) 7t FE 23S LutronAhe] AQ-
9901SDE A}-8-31% E} Fig. 6& CO, 7F2¢] F o]
upet ¥eke 9 A9s ‘%E}B&E}.

7} Kgto] sV W, CO, 7+ F= 300 ppmell Al
2000 ppm7HA] ©F 200 mVe] HQkRto] 71 WAl shgiTh.
=, A2 CO, 712 AlME= 0.0235 mV/V-PPM 2] 7+
=5 7Kt

4.2.2 RTD €4
Fig. 72 A28 RTD 2% A4 9] 2% H3lo) thdk

Ht=A T ~Z g o] 7]& s8] 2] #1298 A3%, 2013

Output Voltage (V)

T * T d T ' T ’ T r T L T
300 600 900 1200 1500 1800 2100
CO2 gas concentration (ppm)

Fig. 6. Output characteristics of NDIR type CO, gas sensor.
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