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ABSTRACT

We are presenting a novel electro-optic architecture for non-mechanical laser beam steering with a demonstrated 80
degrees of steering in a chip-scale package. To our knowledge this is the largest angular coverage ever achieved by
non-mechanical means. Even higher angular deflections are possible with our architecture both in the plane of the
waveguide and out of the waveguide plane. In the present paper we describe the steering in the plane of the waveguide
leaving the out-of-plane scanning mechanism to be detailed in a subsequent publication. In order to realize this
performance we exploit an entirely new electro-optic architecture. Specifically, we utilize liquid crystals (LCs), which
have the largest known electro-optic response, as an active cladding layer in an LC-waveguide geometry. This
architecture exploits the benefits of liquid crystals (large tunable index), while circumventing historic LC limitations.
LC-waveguides provide unprecedented macroscopic (>1 mm) electro-optic phase delays. When combined with
patterned electrodes, this provides a truly analog, “Snell’s-law-type” beam-steerer. With only two control electrodes we
have realized an 80 degree field of view for 1550 nm light. Furthermore, the waveguide geometry keeps the light from
ever coming into contact with an ITO electrode, thereby permitting high optical power transmission. Finally, the beam-
steering devices have sub-millisecond response times.
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1. INTRODUCTION: A NEW ELECTRO OPTIC LASER SCANNER

Using our innovative electro-optic (EO) waveguide architecture we developed a novel laser scanning device achieving
unprecedented angular deflection in a chip-scale package. Wide angular coverage (> +/- 40°) is demonstrated with
ultra-low power consumption (microwatts), high scanning speed (< 1 msec), and analog resolution.

Many new applications require strict limitations in size, weight, and power (SWAP) rendering classic opto-mechanic
solutions as inoperative. At less than 15 grams our beam steering solution satisfies even the most stringent requirements
with respect to weight, while the ultra-low power consumption ensures hours of autonomous battery operation.
Moreover, the immunity to vibrations intrinsic to our EO architecture creates a net advantage over alternative
mechanical beamsteering solutions. Pictures of some EO-beamsteering devices are shown in Figure 1 and performance
attributes are summarized in Table 1.
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Figure 1: Pictures of Vescent EO beamsteering devices. On left is a packaged device wherein a fiber laser output is
controllably voltage steered. In the middle are frames from a movie showing a steered IR spot across a parking lot.
On the right is a close up image of the active optical control element, illustrating the simple and compact design.
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