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Two-Dimensional Near Infrared Sensor with Low Noise and Wide Wavelength Range —— by Yasuhiro Iguchi, Hiroki

Mori, Masaki Migita, Youichi Nagai, Hiroshi Inada, Kei Fujii, Takashi Ishizuka and Katsushi Akita—— A two-
dimensional near infrared image sensor with the cut-off wavelength of 2.4 um has been successfully developed by
using InGaAs/GaAsSb type-Il quantum well structures as its absorption layer. The 250-pair InGaAs (5 nm) / GaAsSb
(5 nm) quantum well structures lattice-matched to InP substrates were grown by metal organic vapor phase epitaxy.
The p-n junctions were formed in the absorption layer of each pixel by the selective diffusion of zinc. The sensor chip
with 320 x 256 pixels at 30 pym pitch, in which each pixel had a 18 pm x 18 pm-square light-receiving area, was
hybridized to a read-out IC with indium bumps. More than 99% pixels operated properly. A Peltier cooler was used
for the cooling system, which enabled the downsizing of sensing systems. The dark current of each pixel was 3 pA at
-60°C, which is lower than that of the conventional sensor at the same temperature. The responsivity showed good
linearity with respect to the input power. Therefore, this sensor is expected to be used for the detection of weak optical
signals and the quantitative, real-time image analyses of various materials in the food and pharmaceutical industries.
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