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Abstract

Infrared (IR) detector chip, which detects the IR radiation from all of the objects and converts
to image signal, is usually fabricated using hybrid bonding technology with detector array and
readout integrated circuit (ROIC). In this study, we designed the readout circuit and simulated its
operations. Fabricating readout circuit chips, we measured operation results satisfying its design
requirements in 6V supply voltage. After we mount the IR detector chip in the manufactured thermal
image system, thermal images were implemented. The obtained thermal images for high and room
temperature target objects are sufficiently recognizable. Using the low noise thermal image system,
we expect to obtain thermal images with higher temperature resolution.
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Fig. 1. General structure of IR detector chip.
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General
Array Configuration 1281 staggered linear (Pitch : &0 g

m, staggered pitch © 90 «m)

Detector size, AD 0X40 pni
Number of output channel 2 Channels
Max pixel rate(/channel) 1pixel / #s

Integration time 70 e s(min. ) ~200 2 s(max.)
Charge storage capacity 2X107 electrons
Operating termperature H~8& K

Detector bias reverse hias of zero to 100—V
Optical System F/18
Expected next stage
8-bit quantization
Load capacitance = 3pF
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Fig. 2. IR photon flux for target temperature.
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Fig. 3. Circuit diagram of designed ROIC.
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Fig. 4. Simulation result of unit cell amplifier.
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Fig. 15. Implemented thermal images.
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