Temperature Probe
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Universal Temperature Probe

INTRODUCTION

The Modet 80T-150U Universal Temperature Probe is a self-
contauned temperature-to-voitageconverter. The probe is designed
10 provide a direct temperature reading when itis connected to any
high impedance DMM thatis capable of 1 mV resoiution and atleast
a 300-count full scale readout capability. Output is | mV per degree
(Cetsius or Fanrenheit). Two switch-selected temperature output
scaings are provided: -50 to +150°C or -58 to +302°F. The probe
wilt stand oft 350V dc or peak ac.

The unit is housed in two separate but attached assemblies: a
temperature prooe and a temperature-to-voitage converter. The
probe contains the temperature-sensing element and is electrically
connected to the temperature-t0-voitage converter through a 46-
inch shielded cable. A three-position switch on the converter acts
as a power switch and is used for selecing Ceisius or Fanrenheit
scaling for the output Two banana plugs with standard 0.75-inch
spacmg are provided for connecting the 80T-150U to the DMM.

Operating power for the 80T-150U is denved from a standard 9V
batery. Typically, an alkaline battery provides more than 1600 hours
of cominuous operation before replacement is necessary. An OFF
swch is provided on the temperature-to-voitage converter 1o allow
batery conservation when the unitis notin use. In addition, the OFF
position of the power switch allows the battery condition to be
dewermined via the external OMM.

Temperature is measured by exposing the probe tip directly to the
matenal to be measured (non-corrosive liquid, gas, or solid). Adirect
temperature reading is displayed on the DMM.

Figure 3. Simpified Circull Diagram

THEORY OF OPERATION

The Modei 80T-150U uses the negative temperature coeficentof 3
semiconducior (P-N) junction to measure gmpatm The PN
junction is thermaily integrated into the probe tip and ma:
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tional amplifier AR1 is used to measure the brioge outputand
scale it 1o a 1 mV/degree signal. Since the °C and the °F scale are
sioped differenty, the scale for AR1 mustbe matched wilh he scale
selected for the bridge circuit Shorting resistors R1S and R18
selects he «C scale. Conversely, when S1 is open. he °F scale 8
selected. Resistor R4 calibrates both scales.

Since AR1 is operating as an inverting amoiifier, its oUPUL IS US
the low input to the voitmeter. This enabies the voltraeter 10 display
an increase in temperature as an increase n voitage.




