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Development of Semiconductor Lasers Capable of 10-Gbit/s Direct Modulation at Wide Temperature Ranges — by

Noriaki Kaida, Tatsuya Takeuchi, Taro Hasegawa, Nobumasa Okada, Kan Akiyama, Gaishi Chifune, Yutaka Onishi,
Yasuo Yamasaki, Katsumi Uesaka, Nobuyuki lkoma and Takuya Fujii—— With the current increase in information
traffic, even higher speed and density transmission is required for access network equipment. To meet this demand,
optical transceivers capable of operating in high-temperature environments and saving energy are indispensable.
Thus far, development has been focused on 10-Gbit/s semiconductor lasers that cover a wide temperature range.
Since the standardization of 100 Gigabit Ethernet in June 2010, directly modulated 25-Gbit/s lasers have been
developed to reduce the production cost of this system. This paper reports on the development of a 1.3-um
wavelength distributed feedback (DFB) laser, which is designed to have a wide temperature operating range and a
high processing speed. The authors also describe test results of 10-Gbit/s modulation conducted in a temperature
range of -40°C to 85°C and of 25-Gbit/s modulation below 75°C.

Keywords: 10Gbit/s, 100Gbit/s, AlGalnAs, buried hetero-structure, DFB laser
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