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Development of junction temperature measurement system for blue LED
in operation using pulsed-laser Raman scattering
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Kentaro Tomita and Yoshio Manabe

"E-mail of corresponding author: yamagata@asem.kyushu-u.ac.jp

A novel method by using a pulsed-laser Raman scattering technique was employed to estimate
junction temperatures of a phosphor-less blue-LED module. Observation of GaN-£xH Raman spectra
was done successfully and temperature dependent Raman spectra of GaN were detected. This
technique was applied to simultaneous estimation of the junction temperatures of the several chips
in the phosphor-less blue LED module in operation. It is concluded that this technique would be a
useful method for remoteness and simultaneous multipoint measurement of the junction temperature
of a LED module in which several chips are integrated.
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Fig.1 Experimental setup for estimation of junction
temperature of LED using pulsed-laser Raman scattering.
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Fig.2 Photographs of (a) a phosphor-less blue-LED
module and a heater block used in this study, and of
(b) the LED module emitting blue light.
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Fig3. Schematic illustration of experimental setup for
measuring junction temperature of LED using
pulsed-laser Raman scattering.
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Fig.4. Raman spectra of the GaN-£H from one chip on a
phosphor-less blue-LED module observed at various
temperatures. Temperature of the blue-LED was
kept constant and the LED was not operating (no
emission light).
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Fig.5 Temperature dependence of the Raman shift of the
GaN-£»H of the blue-LED. The broken line shows the
fitting curve of experimental data obtained by Liu et
al (1)).
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Fig.6 Raman spectra of the GaN- £z observed at various
operating voltages. The LED operating voltages are of
50 V and 55 V. Raman spectrum from the same LED
without operation at room temperature is also shown.
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Fig.7 Image of Raman spectra obtained by the ICCD
camera. A photograph of a part of the phosphor-less
blue LED is put on the right for the confirmation of
the position of the Raman image.
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Fig.8 Raman spectra of the GaN-ZH mode observed at
each LED chip in the phosphor-less blue-LED.
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Fig.9 Raman spectra of (a) the chip No.3 and (b) the chip
No.4 in the blue-LED operated at various applied
voltages, and (c) result of the line shape-fitting
analysis.
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