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Study on the MTTF of Multi Wave Lengths IR and NIR LEDs Module
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Abstract: Recently, infrared (IR) and near-infrared (NIR) light-emitting diodes (LEDs) were widely used for home
medical applications owing to its low output power and wide exposed area for curing. For deep penetration of the light
under the skin, multiple LEDs with wavelengths of 700~10,000 nm were located on a flexible printed circuit board.
When multiple wavelengths of LEDs were soldered on a circuit board, the lifetime of LED module highly depends on
LEDs with a short lifetime. The mean time to failure (MTTF) was able to calculate with the experimental results under
high temperature and the Arrhenius model. The results of this study could help companies to approve the warranty of
LED modules and its product.
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Fig. 1. NIR LED care products.
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Table 1. Specification of LED.

Classification Unit IR NIR
Peak wave length nm 650 830 880 956
FWHM nm 16 35 40 50
Luminous intensity —mecd 130 - - -
Radiant intensity —mW/Sr - 7 5 5
Forward voltage v 1.87 1.46 1.37 1.32

Forward current mA 30 100 100 100
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Fig. 3. Hot temperature experiment setup.
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Fig. 4. Optical experiment setup.
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Fig. 5. Luminous intensity of 650 nm LED as a function of

time at 60°C for 840 hours.
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Fig. 6. Radiant intensity of 830 nm LED as a function of
time at 60°C for 840 hours.
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Fig. 7. Radiant intensity of 880 nm LED as a function of

time at 60°C for 840 hours.
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Fig. 8. Radiant intensity of 956 nm LED as a function of time
at 60°C for 840 hours.
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