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Development of Wavelength Tunable External-Cavity Diode Laser by

Considering the Pivot Point Location
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Tunable lasers have played an important role in a variety of industrial fields, by supplying stable output over a wide range
of wavelengths. The external-cavity diode laser (ECDL) is widely used, because it provides a relatively broad tuning range,
compact configuration, and easy control. In this paper, a new design is proposed for the Littman ECDL. The new design
possesses a mode-hop-free single mode which is capable of tuning over a wide range of 17 nm, as a result of
reconfiguring the pivot point location. Simulation and experimental studies were performed to verify our proposed method.
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Fig. 1 Tunable external-cavity diode lasers: (a) Littrow configuration, (b) Modified Littrow configuration, (c) Littman configuration
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Fig. 2 Schematic of Littman ECDL considered the pivot point
location
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Fig. 3 Schematic of typical Littman configuration using a PZT
actuator
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Fig. 4 Schematic of typical Littman configuration using a
galvanometer mirror scanner
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Fig. 5 Simulation results: (a) Geometric conditions in our simulation,
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(b) Change of the mode number according to the wavelength
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Fig. 6 Experimental set-up: (a) Schematic of our proposed Littman
ECDL, (b) Our prototype system
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Fig. 7 Experimental results: (a) Output wavelengths according to an input voltage of the Galvano mirror, (b) Output wavelengths over time
after sine fitting, (c) Repeatability for the linearity test of (b), (d) Spectrum analysis in case the center wavelength is 760 nm (Black

solid line), 765 nm (Red solid line), 770 nm (Blue solid line)
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