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A Study on the Design of a ROIC for Uncooled Infrared Ray Detector
Using Differential Delta Sampling Technique
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Abstract: A uncooled infrared ray sensor used in an infrared thermal imaging detector has many advanta

ges. But because the uncooled infrared ray sensor is made by MEMS (micro-electro-mechanical system)

process variation of offset is large. In this paper, to solve process variation of offset a ROIC for uncooled

infrared ray sensor that has process variation of offset compensation technique using differential delta sa

mpling and reference signal compensation circuit was proposed. As a result of simulation that uses the pr

oposed ROIC, it was possible to acquire compensated output characteristics without process variation of o

ffsets.

Keywords: Readout IC, Uncooled infrared ray detector, Process variation of offset, Differentail delta sampling
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Fig. 1. The bolometer cell structure, (a) the conventional
bolometer cell structure, (b) an equalization technique bolometer
cell structure.
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Fig. 3. Differential delta sampling & total structure of the
ROIC, (a) differential delta sampling, (b) total structure of
the ROIC.
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Table 1.
variation of the bolometer.

Target temperature variation vs resistance

Target Bolometer Resistance Value [Mohm]
Temp. ~5% - +5%
10C 1.045472 1.100497 1.155522
20C 1.036536 1.091090 1.145645
30C 1.026406 1.080427 1.134448
40C 1.014843 1.068256 1.121669
50C 1.000311 1.052959 1.105607
60T 0.983865 1.035647 1.087429
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Fig. 4. Top block of the proposed ROIC.

block, CTIA (capacitive trans-impedance amplifier)<}
DDSE HEZE3}E CDS (correlated double sampling)
block, 21 E A columne HAEE3S+E column
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Fig. 5. Top simulation result when bolometer uniformity
+5%, (a) temperature variation vs. differential output voltage,
(b) the difference between typical and 5% uniformity results.
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Fig. 6. Top layout & chip test results, (a) top layout, (b)
fabricated chip test results.
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