TECH NOTE — Using foil sensors for temperature measurement

I
]
4

TECH NOTE: TT-3/100 - Using Foil Sensors for Temperature
Measurement

Version: 2019-04-26

Abstract

Foil resistors can also be used as temperature sensors.

The TT-3/100 is an RTD (Resistance Temperature Detector) based on Nickel that has a
linear temperature coefficient, which allows performing accurate temperature
measurements.

The Nickel resistor has a specific resistance, e.g. 113 ohmes, at a reference temperature.
Additionally, a polynomial is delivered with each sensor package which needs to be
considered when calculating the temperature value.

The advantages of a TT-3 sensor are:

=> Can be used on radial surfaces easily
= Flat.
=> Provides Short reaction time.

We performed an experiment with Pt100 sensors as a reference to show how accurate a TT-3 sensor can work. The
sensors were bonded onto a metal block and temperature ramps were performed in an oven.
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HBM
5um nickel grid
These sensors can be set up quickly. For example, using catman software:
=> Create a customer-specific sensor and assign a name (e.g. “TT-3/100”)
=> Enter the polynomial printed on each TT-3 sensor package
B CatmanAP V5.0.1 [Vorfuhrversion] Sensordatenbank bearbeiten: C:\Users\Labor\Documents\HBM\catmanEasy\HBM_SENSORDATABASE.SDE
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lFDE +| sprache (5_0 Version Sensor-1D |1-TT-3/100
;Chen Name/Bezeichnung ;TT—3/100
ol [ l Kommentar !113.37 Ohm
Seriennummer ;812082535 J
{J sensordatenbank Typ/Modell | [+ Herste
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@ T peraturaufneh [Polynom H
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=> Assign the sensor to the relevant channel

anAP V5.01 [Vorfuhrversion] [=
I_‘,-pMESSKANﬂLE“‘ VIDEO MESSJOBS VISUALISIERUNG DATAVIEWER SENSORDATENBANK EASYSCRIPT-EDITOR COCKPIT o aal
EIII Umbenennen E E » Llangsam ® {4 Anpassen flx) @ Bearbeiten /Q
9 Messwert R e P> Standard T @ Bearbeiten A 5 x Loschen S. i
2 Live-Anzeige = | o oSS | b Schnell e - PRV SRS || EESICR R pisieanal | |[2ES
b “Kan | Messraten/Filter ~ Berechnungskanale
ile einrichten Gerate:1 Hardwarekanale: 16 Aktuelle Sensordatenbank: HB
' Kanalname ‘ Messwert ‘ Messrate/Fitter ] Slot ‘ Sensor/Funktion Sensorgruppen
e 2
B TT-3/100_1 @ 2196°C — »  1Hz/BE 0.05 Hz (Auto) 1 [@ Tran100 (812082535) L
B TT-3/100_2 @ 2215°C > _1uz/BF00SHZ(Aute) 2 (3 TE3100 (812082535) B[] Eigene Sensoren
& TT-3/100_3 @ 2185°C > 1Hz/BE 0.05 Hz (Auto) 3 3 TR [ Eigene Sensoren
B TT-3/100_4 @ 21,712°C » 1 Hz/BE 0.05 Hz (Auto) 4 (3 TE-3100 (312082535)
B x 0 O No signal »  1Hz/BE 0.05Hz (Auto) 5 B Widerstandsmessung
B x 1 () Ho signal » 1 Hz/BE 0.05 Hz (Auto) 6 EF Widerstandsmessung
B x 2 O No signal »  1Hz/BE 0.05 Hz (Auto) 7 B Widerstandsmessung
B x 3 O No signal »  1Hz/BE 0.05Hz (Auto) 8 B Widerstandsmessung
B x4 () No signal » 1 Hz/BE 0.05 Hz (Auto) 9 B Widerstandsmessung
B x5 () Ho signal » 1 Hz/BE 0.05Hz (Auto) 10 B Widerstandsmessung
B x 6 O No signal »  1Hz/BE 0.05 Hz (Auto) 11 B Widerstandsmessung
B x 7 O No signal » 1Hz/BE 0.05Hz (Auto) 12 EF Widerstandsmessung Egene Sensoren
B x 38 () No signal » 1 Hz/BE 0.05 Hz (Auto) 13 B Widerstandsmessung i
& PT100_3-4 @ 230°c » 1 Hz/BE 0.05 Hz (Auto) 14 = ptigo | Suchen
& PT100_2-3 @ 2241°C » 1 Hz/BE 0.05 Hz (Auto) 15 & PH100 b | |E
& PT100_1-2 e 2243°C » 1Hz/BE 0.05Hz (Auto) 16 EF Temperaturmessung Pt100
=> Start the measurement
o o
TT-3/100 measurement from 20°C to 160°C
180 — TT-3/100_1 —— TT-3/100_2 ——— TT-3/100_3 —— TT-3/100_4
160 ——
1 20 [ /
Q C /
o N /
40 —//"
1 1 | [ | | | | | — | | | | | | | |
0
1,0 1,2 1,4 1,6 1,8 2,0 2,2 2,4
Zeit [h]

168,0 °C 168,3 °C 167,6 °C

167,9 °C

TT-3/100_1 TT-31 TT-31100_3 TT-3/1100_4
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In comparison, the Pt100 measurements show more scatter:
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Further measurements show a very good correlation between the Pt100 and the TT-3/100 sensor:
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