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Development of an ROIC Module for IR Data Extraction and
Mainboard Design
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Abstract

This paper developed an integrated hardware system to detect crop conditions and pest infestations in a precision
agriculture environment and link it with a real-time Al analysis system. To this end, an ROIC-based mainboard for
IR data extraction was designed, improving the temperature error and image distortion problems of existing uncooled
sensors. This system applied a signal processing module equipped with 12-bit DAC and 14-bit ADC specifications,
and is characterized in particular by securing a voltage resolution four times more precise than previous models by
introducing a 14-bit ADC. In addition, through PCB circuit optimization and a 24-hour continuous aging test, the
normal operation of image transmission and infrared detection functions, as well as overall system stability, were
thoroughly verified. As a result, an optimized data acquisition system that can be reliably operated in precision
agriculture fields was successfully implemented.
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Table 1. ROIC module for IR data extraction

Operation Description

Configuration of operating conditions and
Initialization | data acquisition parameters for the IR
sensor module

Thermal Generation of electrical signals from
integration | incident infrared radiation in the detector
Thermal Readout and conversion of analog
readout detector signals into digital data
Data Transfer of converted IR data to the

transmission | mainboard and image processing system

Repetition of data acquisition and
Circuit reset | readout according to the configured
frame rate
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Fig. 1. Points where measurement errors occur in IR
sensor readings due to heat flow

g REJ= Onchip 242 12-bit DACS}
40-kSPS 14-bit ADC <] A5 Az 7]50] 35
o] glom, o|F 7|WtoE I3}t toE #HE F
P4 BAo| JhEdtEE T WREY 32 T
A& AARIEE. O & 2& JEel 483 ROIC
EES] F8 AFE YEhith

E 2. ROIC 29| F2 Al
Table 2. Specifications of the ROIC module

ROIC design specifications
2-channel 12-bit DAC 40-kSPS 14-bit ADC

CMOS temperature
sensor ( > 12 mV/°C)

IR resolution: 640 x 480 MBA circuit (60 Hz)

2D MD-CDS detection
for TEC elimination

400-MHz PLL

Anti-blooming circuit
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Fig. 2. Detector capability (D) curves of various IR

detector materials
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