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Design and Thermal Characteristics Analysis of Uncooled
Wu Bin Li Yi
Abstract

980 nm Semiconductor Laser Packaging

Hu Shuangshuang Jiang Qunjie
College of Optical and Electronic Information Engineering .,

Wang Haifang
University of Shanghai for Science and Technology . Shanghai 200093, China

According to the packaging structure of uncooled 980 nm semiconductor laser module, the chip epitaxial
Key words

layer, heat sink and solder layer in the epitaxy (epi)-down bonded lasers module were designed, and the heat

distribution of mini-dual in line (DIL) uncooled 980 nm semiconductor laser under the continuous-wave (CW) drive

conditions was simulated using the finite element method (FEM). The thermal properties of epi-down and epi-up

1

bonded lasers were compared, and the photoelectric properties of actual laser module were tested. Epi-down bonded
uncooled 980 nm semiconductor laser can work steadily over a wide temperature range of 0~ 70 C, with a small

wavelength shift of 0.2 nm, full-width at half-maximum (FWHM) less than 1.6 nm. side-mode suppression ratio

(SMSR) of more than 45 dB, and a high optical power of 200 mW. The results show that the optical and thermal
the need of high-performance miniature erbium-doped fiber amplifier.

characteristics of epi-down bonded uncooled 980 nm semiconductor laser have been greatly improved, and it can meet
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Fig. 1 Schematic structure of uncooled semiconductor

laser package
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Fig. 2 Thermal distribution of laser under 460 mA drive

current at 25 C. (a) epi-down bonded laser; (b)

epi-up bonded laser
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Fig. 3 Thermal distribution of laser under 650 mA drive
current at 40 C. (a) epi-down bonded laser; (b)

epi-up bonded laser
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Fig. 4 Temperature curves of epi-up and epi-down

bonded lasers from finite-element analysis
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Fig. 6 Comparison of the L-I characteristics for epi-up

and epi-down bonded 980 nm pump laser
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