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Thermopiles are used for non-contact surface temperature measuring. Any object emits infrared
radiation. The radiation power is increasing with growing surface temperatures. Based on this
relation, Thermopile measure the emitted power and determine the object’s temperature precisely.

Thermopiles are based on the Seebeck effect, which is used since a long time for conventional
thermocouples. The application of micromechanics and thin film technology allows the production of
miniaturized and cost effective sensor elements. A multitude of thermojunctions deposited on a silicon
substrate is connected in series to form a Thermopile. The hot junctions are thermally insulated from
the cold junctions on the substrate by etching a self-supporting extremely thin membrane. An
absorbing layer on the hot junctions transforms the incoming radiation into heat. A voltage
proportional to the radiation is generated by the thermoelectric effect. The sensors are delivered in
TO18-packages. Different housings and filter types can be selected to find an optimal solution for
each application. Chips without housing are available as well.

Specifications

Parameter Symbol Unit Value Condition
Number of thermojunctions n 100
Material BiSb, NiCr
Active Area A, mm?2 0.7x0.7
Chip Size As mm?2 20x2.0
T gl Resistance of Thermopiles R kQ 50 £15 25°C
TC of resistance TCR % / K -0.03+0.02 +25~+75 C
I Sensitivity of sensor Se V/IW typical 100 25 °C, 500 K, DC
TC of sensitivity TCS % I K -0.52+0.08 +25~+75 C
Specific detectivity D* cm*Hz'"2 | W 2.1 % 108 500 K, DC
A Noise equivalent power NEP nwW 0.38 500 K, 1 Hz
Noise voltage Uy nV / Hz'2 37 500 K, 1 Hz
Time constant (preliminary) te3 ms 40+ 10 500K, 1 Hz
HATS™= 5 Operation temperature T C -20 ... 100
Storage temperature T C -40 ... 100
TS105-2 Field of View FOV ° 110
Reference Resistor(Ni-PTC) Ryre Q 1000 + 0.4% 0cC
TS105-3 TC of resistance TCR ppm /K 6178 + 1% 0~100C
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Output Voltage versus Object Temperature

Conditions:Distance Thermopile/Black Body 5 cm,

emissivity= 1, surrounding temperature 25° C

Tables with emissivity of different materials and

surfaces are available.
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TS105-1 application curcuit

150

175

VDD

R1

R3

200

Resistance Temperature Detector

7
Thermopile (Voltage Source and
Source Resistance)

VDD

R6

R7

Reference resistor (PTC) table

Ti°C) ] 1 2
-0 (05,2 6a0.8 746
-50 7426 7474 7822
-40 7913 7963 am,2
=20 15 B46 5 8517
=20 2930 B9B2 an3 4
-10 M58 8512 956.5

0 10000 1055 10110
10 10855 10611 10668
0 1M124 1M1 11239
0 1706 M765 116824
40 12301 12361 12422
il 12011 12972 12034
&0 13534 13507 13660
70 72 4237 14301
B0 14825 14891 14957
a0 15483 1556,1 15629
100 16178 16247 16317

3
7083
757,0
40,2
4568
a0a,7
961,9
10165
10724
11297
11883
12482
130686
13724
14366
15024
15687
16366

R8

4
7140
7619
812
BE1.9
9139
9673

10220

10781

11255

1194 2

12543

13158

13787

14431

15091

15765

1645,6

3
TRz
76E,8
8162
8670
9182
ara T
10276
10838
11413
12002
12604
13220
13851
14497
1515,7
1583 4
16526

225

Connecting Diagramm(bottom view)
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TS105-1 output voltage vs temperature(calculated)
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Shanghai Vigor Technology Development Co.
Room 15D,No0.628-1 Zhangyang Road,

Pudong New District

Shanghai China

Tel:+86-21-5840 4921 58404924
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