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A Study on LED with Small Form Factor Suitable for
Green A of Night Vision Imaging System

Tae Hoon Kim*f, Chang Han Yu', Hyeon Ju Yoon'', Min Pyung Kim"" and Ho Shin Yoon™"
*TPSIONdsp Co., “FORCE4 Co.

ABSTRACT

In this study, we have successfully developed an unique NVIS Green A compatible LED by combining two

technologies. One is white LED made with a black EMC (epoxy molding compound) lead frame. The other is NVIS
Green A filter that shields the near infrared region made in the film method. The form factor of the developed NVIS
Green A compatible LED was 2.0 x 2.0 x 0.95 mm. And it is possible to satisfy NVIS radiance and color limit
specified in MIL-STD-3009 by controlling the concentration of Green A dye and the thickness of the NVIS filter as

well as adjusting of color temperature of the white LED. From these results, we are expected that the developed

NVIS Green A suitable LED is a promising solution for the weight reduction and the cost reduction of avionic

applications.

Key Words : NVIS Green A compatible LED, black EMC lead frame, near infrared absorption filter, form factor
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Table 1. NVIS radiance (NR) requirements of Type I and
Class B. Where, fL is footlamberts

NVIS radiance (NRg)
Lighting components Not Less Not Greater i
Than Than
Primary 0.17 0.1
Secondary 17x 10'10 0.1
Illuminated controls 17x 1()'10 0.1
Compartment 17x 10'10 0.1
Utility, map, work and Green 17x10° 0.
Inspection lights White 10x10° 0l
Caution and advisory lights 17x10"° 0.1
Jump lights 16x10°  47x10° 50
Warning signal 47x10°  14x107 150
Master cation signal 47x 10‘2 14x 10'7 150
st
Electronic and electro- White 22%x10° 05
optical displays A
(multi-color) Max. LIx10" 03
HUD systems 16x10°  47x10° 50
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Fig. 1. NVIS lighting color limits in CIE 1976 chromaticity
diagram.
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Fig. 2. Schematic diagram of fabricated NVIS Green A
compatible LED for this study.
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Fig. 3. (a) Dimension of fabricated NVIS Green A
compatible LED, (b) photography of fabricated
NVIS Green A compatible LED at the top of view.
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Fig. 4. Transmission spectra of fabricated NVIS Green A
filter with different dye concentration at UV-VIS-
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measurement of thickness.
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Table 2. Comparison of our result and commercial NVIS
compatible LED in form factor

Ourresult  Lcompany®  Remarks
Area (cm?) 400 429 93%
Volume (cm’) 3.80 643 59%
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Fig. 5. Variation of CIE 1976 chromaticity coordinate of
NVIS Green A compatible LED dependent on the
color temperature of white LEDs fabricated with

black EMC lead frame.
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Fig. 8. (a) Electro-luminescence spectra of NVIS Green A
compatible LED dependent on the thickness of film,
(b) variation of CIE 1976 chromaticity coordinate
dependent on the thickness of film (c) Variation of
NVIS radiance dependent on the thickness of film.
As shown in Fig. 8(b), circle denote the allowable
area on the CIE 1976 chromaticity coordinate for the
Green A color.
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