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(Design of A Thermopile Infrared Sensor Module with
Extended Human-Body Detection Distance)

o ok
=

Ak ol aEAlo} 7|4 A Gol AFEEI JE HA A A A RES 2AE HeA (pyroelectric infrared) Al
A, S&7], aglal a2 FAAE Y glow QlAlet EAle i S 2 AMEEHI ok 53], 218 Hod AAE AAH
QA ZFY HoM AAE FEsla, 7MAFAe] EEHY wdE ol 952 7Ax] AlErt s EA7F vk e EA
< Ae]A (thermopile infrared) A+ A2]E FHE T3 6um~13um Ao 34 o A5 E AAT = Qo)A 7MA%
A o] Haste, FAH AAZREHE HYMs AT
Ak aluske] 1Al A At dddeR Fa, T % A EFEo] A 74 Az JteEHel EEEe AV A
th B =2 QA #A At FEE dAuE oA A BE IJZE Aokt Aetdl AR A FF RES 1 9]
FE7|e} 5 WA 3|29 2vto 2 FAHO] Utk Ad EEL AAE HEZ A 9 AFENT, o] AYE A

H

H
A AM g vl A=A A7) oF 3w @0} 30m Aol AL AA #HA e BT

|
1

Abstract

Infrared body detection sensor modules, consisting of pyroelectric infrared sensors, amplifiers, and comparators, have
been used to classify the body from objects in automatic machines. Among them, pyroelectric infrared (PIR) sensors has
some problems such as difficulty in detecting a standing body and generation of wrong signals from the refracted visible
ray. However, the recently introduced thermopile infrared (TIR) sensor, detecting signals of wave-length 6um~13um
through a silicon filter in it, can be utilized to detect non-moving as well as moving human bodies without generating
unwanted infrared signals from the refracted visible ray. But, its detection range is shorter than that of PIR and can be
affected by the environmental temperature. This paper proposes a thermopile infrared sensor module with extended
human-body detection distance by employing the extended amplifier and the temperature compensated circuit. Also, a
prototype board made is tested to verify the extended distance in detecting the human body. Consequently, it is verified
that the human-body detection distance can be increased up to 3.0 meters, about 3 times than commercial modules.

Keywords : Pyroelectric infrared (PIR), Thermopile infrared (TIR), Analog to digital converter (A/D)
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Table 3. Output volts vs distance on TP1 & TP2.

115M 1I5M | AIAIE | AAIE | AR | A
M TP1 TP1 TP1 TP1 TP2 TP2

Volts AV Volts AV Volts AV
0.25 1.545 0.040 1.530 0.075 2.650 0.305
0.50 1.535 0.030 1.510 0.055 2.585 0.290
1.00 1.530 0.025 1.475 0.030 2455 0.160
1.50 1.530 0.025 1.455 0.010 2.3% 0.100
2.00 1.525 0.020 1.455 0.010 2.375 0.080
2.50 1.525 0.020 1.455 0.010 2.370 0.075
3.00 1.525 0.020 1.455 0.010 2.330 0.035
3.50 1.525 0.020 1.455 0.010 2.315 0.020
No Det | 1505 0.000 1.445 0.000 229 0.000
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