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Design and analysis of a signal readout
integrated circuit for the bolometer type infrared detect sensors

Jinsu Kim*, Minyoung Park***, Hoseob Noh*, Seounghoon Lee**,
Jewon Lee*, Sung Wook Moon** and Hanjung Song*’

Abstract

This paper proposes a readout integrated circuit (ROIC) for 32 32 infrared focal plane array (IRFPA) detector, which
consist of reference resistor, detector resistor, reset switch, integrated capacitor and operational amplifier. Proposed ROIC
is designed using 0.35 pm 2P-4M (double poly four metal) n-well CMOS process parameters. Low noise folded cascode
operational amplifier which is a key element in the ROIC showed 12.8 MHz unity-gain bandwidth and open-gain 89 dB,
phase margin 67 °, SNR 82 dB. From proposed circuit, we gained output voltage variation A17 mV/°C when the detector

resistor varied according to the temperature.
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Fig. 1. Block diagram of 32 x 32 pixel array.
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Table 1. Designed IR detector parameter

Operating temperature 20~25°C
Temperature of body (T)) 300K
Temperature of body (T5) 301K
Body variation (T) 1K
Basic resistance of device 50k
TCR 3%
Thermal coductance le-7 W/K
Temperature variation of Device <0.0126 K
Resistance variation (Ry) <190
Range of Ry variation 30~70kG
Array pitch 50 um
Process variation +10%
A/D Converter resolution 8-bit
F 2 A9 AsHFH 2 ALY
Table 2. Designed IR ROIC parameter.
Frame rate 60 frame/s
Pixel rate 250 kpixel/s
Pixel period 4 us
Integration time (Tiny) 1.5 us
Integration capacitance (Ciy) 0~10pF
Bias voltage (Vi) 0~33V
Chip size 5 mmx 5 mm
S/N ratio _60dB
Device resistance (Rp) 50 kQ)
Output voltage (Vi) 0~33V
Rp <19Q
Vo 33~17mV
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Fig. 2. Schematic of the proposed integrator type readout
IC.
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Fig. 3. Bias circuit of operational amplifier for ROIC.
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Fig. 4. Schematic of folded-cascode operational amplifier.
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Operational Amplifier Sim ulation
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amplifier.
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