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Abstract: As a core device in an infrared spectral gas analyzer based on Non-Dispersed Infrared (NDIR)

principle, the pyroelectric infrared gas detector has its output signal characteristics closely related to the

subsequent signal processing. On the basis of the synchronous tracking of excitation source and the

output signals from a PYS3228TC G1G20 pyroelectric infrared gas detector at different frequencies,

the relationship between the excitation source and the output signals from the gas detector is analyzed

deeply. Through these experiments, the initial signal characteristics of the pyroelectric infrared gas

detector are summarized. The results provide an important theoretical reference for the signal processing

of pyroelectric infrared gas analyzers.
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1.1 $%&'()*+,Z[

1�*���������2
 PE663

A� PYS3228TC G1G20 4�B���7 CO �

����
7���C58� 2 �678%89

9: 1;:�PYS3228TC G1G20�$�;9: 2

;:�Æ�B�%�D%E<9: 3 ;:
G20

�C��B��%�  D%� 4.00±0.08 µm�

<9���7DF����G=����*�

= 1 PYS3228TC G1G20 >?>0

(3��:
�����&�C;?�B�*

�
@�?��&H����I���H�


G1 � CO �B�  D%� 4.64±0.05 µm � CO

���7D%����!�A��#�7D%

����<� CO��A�����&���B

C

M 2 PYS3228TC G1G20 \]M

>0 3.5 KV/W

-D 15 µVpp

=;;@ VDD=2∼12 V

A>;@ VS=0.2∼1.5 V

E – A>;@ VDS=MIN 0.5 V

= 2 PYS3228TC G1G20 FJKB;G=
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D�?@! 3∼5 µm E<��(3D���E7

���IJ��?
1��* AXETRIS 66�

EMIRS200 7�?�7�?���%�'�FA

(��Q�BK��CL��?���D�CL

�G1�CL��E<� 2∼16 µm �R���E

FP�CL7��M*��%���
7�?�

C58� 3 


S 3 EMIRS200 �55GA;- / G�H.S

1.3 234,Z[

��I���������T;
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1�U* 110 mm %�������I�
JK

9: 4 ;:


= 4 -�LM

1.4 *6'(,Z[

1�U*V7���
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M 4 _`NOab

8X R9

CO 4.99×10−2

N2 L

1.5 ./0^9:

�� EMIRS200�D�CL�;��?�;

�
CL����&"EM"�N
EM"�

 �N��SYE7�!<TU*OE7Q��

!�I�SYU7�ZOE7Q���P=�

�Q�P��2�V�
R& EMIRS200 ���

?������G��>Q�67���NO

J�U*ONQ�O���I�1���ON�

DQ��W�Q�67> 0.5∼10 HZ 


1.6 )*+,c
?@

������!,&)��'"��.�

.*+/��;*:D�)XPY�AZ> 1∼3

mV
(3�9S� *:D�T[&)����

�![!,&)!4Q=>AZ" 
(3�

�\�>:����![&)]^ 20 _UBV

RT[
US ;�����&)5&W�]^

20 _U�&)X"


2 `deYafgb
2.1 CDE – FGhHIJ

Mb(T ) = σT 4 (1)
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W � σ �\`a – bcK].5��.^

5.6697×10−8w/(m2·k4) 
R&\`a – bcK]

&��D�dT�_Y�L��CLE7EM

"�Ue�WL��;�fM"H�`�V��

L�CLE7:�3Z^�H�


2.2 $%&ij

���$%�);a�N�$%Eg��

[�����bV�$%
������W\
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�]cdU���M"H�

(ΔT ) #hM��W\�&"H� (ΔPs) �i#

>[��&�WA3�_\��^��Xj�

���$%


ΔPs = PΔT (2)

W � ΔPs ���W\�&"H�%� ΔT �

M"H�� P ����Y5


2.3 $%&./)*+,NkO@�P

��;Z_���������;���

�&)�H�E�?Q�67�N
: 6 � 1Hz

50% Æ`���?Q�U�!,D[����

ae?�B�b��&)!,�B
>��Qf

��!,�&)��'��JU�cF�

cF��9: 5  kg+;:�fd�?a

e`��?D�l'M"h�
R&\`a – b

cK]&��D�CL�B%i"\]RA�^

SA��VR�D�M"Teh��CL���

�&"RA����&)j]H���UL�!

^V�7cF*` 103 ms �WÆA�`f�_

'"�


cFm�9: 5  g+n;:�`b�ae

?�Z��?M"EghM"VR�ijU)

o!Yakk�D�CLM"�Bh��M" T

%)pq�H
W (2) � ΔT ≈ 0�ΔPs ≈ 0 �

l��W\�&"H�%� 0
R&N�$%!

��&)&"mlmnUkk�gh�7cF�

M"�&`f�WÆA�`f�_'"U


cFn�9: 5  g+r;:�7cF�s

o�?�ae
D�M"icFn;pq��

&M"\]Jo��!E��M"o!kk�

D�M"bq>Egh��M"�YakkX

a�3`���&)o!p�!^V�7cFH

��j�*` 120 ms, �A�U�a*`%�Z

���Y�ca�&`f����t


= 5 1.0 Hz c6pdqOe=

cFU�9: 5  g+u;:�M"o!E

��M"�0�^`� ΔT ≈ 0 � ΔPs ≈ 0 �7

cFqf�cFm


2.4 Zl[\]^_c
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= 6 xhyc>?iNc6pvzdq
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%�mn-.lf
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m8
(3�>mg�t��*J����ae
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VE67w�,h5[W�mn


M 5 opqrstuvwxyz{

>? (Hz) Vp-p(mv)

0.3 84.040

0.6 79.515

0.8 73.697

1.0 67.232

2.0 55.919

4.0 43.125

6.0 38.025

8.0 32.037

10 26.828

= 7 >?� V p − p Nup
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