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Abstract

A low-noise readout circuit is studied for 2-D capacitive microbolometer focal plane arrays (FPAs). In spite of the
merits of the integration method, a simple and effective pixelwise readout circuit without integration is used for input
circuit because of a small pixel size and narrow noise bandwidth. To reduce the power consumption and the kT/C noise,
which is the dominant noise of the capacitive microbolometer FPAs with small capacitance, a new correlated double
sampling (CDS) is used for columnwise circuit. The proposed circuit has been designed using a 0.35-um 2-poly 4-metal
CMOS process for a microbolometer array with a pixel size of 50 pym x 50 pym. The proposed circuit effectively reduces
the kT/C noise and the other low—frequency noise of microbolometer, and the noise characteristics of the fabricated chip
have been verified by measurements. The rms noise voltage of the proposed circuit is reduced from 30 % to 55 %

compared to that of the simple readout input circuit, and the noise equivalent temperature difference (NETD) of the
proposed circuit is very low value of 21.5 mK.

Keywords : Uncooled infrared detector, capacitive microbolometer, readout circuit,
correlated double sampling, low noise
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Table 1. Design parameters of the microbolometer. PC
Parameter Value IRQ I Digitized noise
Pixel size 50 pm x 50 ym +5_ V
. —— . (Dlglta|)
Absorber size 48 ym x 40 ym E
Absorptance >70% 1 SR BRI Py o
Temperature coefficient of |
perer . 122 % BV
capacitance (TCC) Ground |
Capacitance variation 6-6fF | | AR 12V |
Thermal conductance 13x107 WK | | P e e e MR T - +12V |
Thermal capacitance 3x 10" J/K (Analog)
Thermal time constant 2.7 ms WOutput
Noise equivalent temperature
oise eduivarent femberd 209 mK
difference(NETD) of bolometer
Frame rate 60 Hz
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(b) proposed low-noise readout circuit.
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