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probeS
S u r f a c e

CuSTom SoluTionS:
With QTI Probes you have the flexiblilty of applying a  

variety of sensor options with the housing of your choice.

What is an RTD?
Resistance Temperature Detectors (RTDs) are
temperature sensors that contain a resistor that
changes resistance value as its temperature changes.
They have been used for many years to measure
temperature in laboratory and industrial processes,
and have developed a reputation for accuracy,
repeatability, and stability.
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flaT diSC probeS
n Versatile, multi-purpose surface sensor
n standard sizes are 0.33” and 0.21” 
n recommended wire sizes #24-28 AWG
n Can be overmolded
n Material: stainless steel, Copper, Aluminum
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molded ring lug probeS
n Ideal for high humidity environments
n operating Temp range: -40ºC - to 80ºC
n recommended wire sizes #22 AWG
n Material: Molded PlasticWhat is an RTD?
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pipe mounT probeS
n Ideal for high humidity environments
n operating Temp range: -40ºC - to 80ºC
n recommended wire sizes #22 AWG
n Material: Molded PlasticWhat is an RTD?
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WaTerproof ip68 probe WiTh Clip
n Double insulated thermoplastic rubber
n ruggedized housing and corrosion resistant cable
n Waterproof rating to IP68
n based on the most common curves in the industry
n Available with 1/4” to 7/8” clip sizes
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ring lug probeS
n Available in a variety of sizes with or without insulation
n standard lug sizes #4 to #12 with additional styles available
n recommended wire sizes #24-28 AWG
n Material: Tinned Copper or Ni plated steel
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temperature range -55ºC to 105ºC (-67ºF to 221ºF) continuous 
 also avialable up to 150º C (302ºf)

Cable 2’, 5’, 10’, 25’ (custom lengths available) 
 #22 aWg stranded copper, VDe approved 
 insulation resistance 100mohm at 1000 VdC 
 Color coded wire available

resistanCe Values @ 25ºC 2.25k, 5k, 10k, 20k, 100k, Other values available.

DieleCtriC strength 3750 VaC

aCCuraCy point matched: +/- 1%, 2%, 5% and 10% 
 interchangeable 0º-70ºC (32-158ºf): +/- 0.2ºC

mOisture resistanCe meets or exceeds ip68

features
n  Precision NTC Thermistor
n  Long term stability
n  Double insulated thermoplastic rubber
n  ruggedized housing and corrosion resistant cable
n  Waterproof rating to IP68
n  based on the most common curves in the industry

applications
n  refrigeration and freezer applications
n  Air-conditioning
n  Under floor heating
n  Climate control systems
n  High humidity environments
n  Maximizing refrigerator equipment life

ip68 raTed produCT
QTI’s Hydroguard IP68 series of parts combines a highly stable precision thermistor  
encapsulated with an extremely durable waterproof housing.  The temperature sensor  
offers excellent performance during harsh freeze thaw/cycles.  The over molded probes  
are a great solution where a waterproof seal and moisture resistance is critical.

SenSor

Wa t e r p r o o f
Te m p e r a t u r e
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pipe & Sae Threaded fiTTing WiTh Tube
n General purpose, rugged high pressure design
n recommended wire sizes #22-28 AWG
n Material: stainless steel, brass, Titanium
n straight thread option with or without o-rings.What is an RTD?

Resistance Temperature Detectors (RTDs) are
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CloSed end Tube
n Versatile, multi-purpose sensor
n standard sizes are 0.040” to .250” in diameter
n recommended wire sizes #22-32 AWG
n Material: stainless steel, brass, Titanium, Inconel, HastelloyWhat is an RTD?
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hex nuT probeS
n Available in a variety of sizes .060” to 0.50”
n General purpose, rugged high pressure design
n recommended wire sizes #26-28 AWG
n Material: stainless steel, brass, Titanium, Aluminum
n Available with or without o-rings. 
n Available in Metric and reverse threads.
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Threaded braSS houSing
n Durable brass design available in a variety of probe sizes
n Fast thermal time response
n Unique one piece design allows for ease of installation
n standard Delphi connector
n Gasket sealed housing for harsh environments
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Threaded houSingS WiTh o-ring Seal
n straight wall probe with recess for o-ring  gasket seal
n Fast thermal time response
n Material: stainless steel, brass, Titanium, Inconel
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probeS
A i r - G a s

flanged, open Tip
n Available in a variety of sizes with or without brazed flange
n Flange can be screwed or riveted in place
n recommended wire sizes #22-28 AWG
n Material: stainless steelWhat is an RTD?
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flanged, reCTangle
n Low cost durable housing with a precision temperature sensor
n ruggedized housing and available with corrosion resistant cable
n Material: stainless steel
n Available in a variety of sizes

molded Tube probeS
n Ideal for high humidity environments
n operating Temp range: -40ºC - to 80ºC
n recommended wire sizes #22 AWG
n Material: Molded PlasticWhat is an RTD?
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WaTerproof ip68 probe WiTh Clip
n Double insulated thermoplastic rubber
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n Waterproof rating to IP68
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flanged, Triangle
n Low cost durable housing with a precision temperature sensor
n ruggedized housing and available with corrosion resistant cable
n Material: stainless steel
n Available in a variety of sizes
n Fast thermal response time

What is an RTD?
Resistance Temperature Detectors (RTDs) are
temperature sensors that contain a resistor that
changes resistance value as its temperature changes.
They have been used for many years to measure
temperature in laboratory and industrial processes,
and have developed a reputation for accuracy,
repeatability, and stability.

HERMETICALLY
SEALED

100%
GUARANTEED

What is an RTD?
Resistance Temperature Detectors (RTDs) are
temperature sensors that contain a resistor that
changes resistance value as its temperature changes.
They have been used for many years to measure
temperature in laboratory and industrial processes,
and have developed a reputation for accuracy,
repeatability, and stability.

HERMETICALLY
SEALED

100%
GUARANTEED

What is an RTD?
Resistance Temperature Detectors (RTDs) are
temperature sensors that contain a resistor that
changes resistance value as its temperature changes.
They have been used for many years to measure
temperature in laboratory and industrial processes,
and have developed a reputation for accuracy,
repeatability, and stability.

HERMETICALLY
SEALED

100%
GUARANTEED

What is an RTD?
Resistance Temperature Detectors (RTDs) are
temperature sensors that contain a resistor that
changes resistance value as its temperature changes.
They have been used for many years to measure
temperature in laboratory and industrial processes,
and have developed a reputation for accuracy,
repeatability, and stability.

HERMETICALLY
SEALED

100%
GUARANTEED

What is an RTD?
Resistance Temperature Detectors (RTDs) are
temperature sensors that contain a resistor that
changes resistance value as its temperature changes.
They have been used for many years to measure
temperature in laboratory and industrial processes,
and have developed a reputation for accuracy,
repeatability, and stability.

HERMETICALLY
SEALED

100%
GUARANTEED

What is an RTD?
Resistance Temperature Detectors (RTDs) are
temperature sensors that contain a resistor that
changes resistance value as its temperature changes.
They have been used for many years to measure
temperature in laboratory and industrial processes,
and have developed a reputation for accuracy,
repeatability, and stability.

HERMETICALLY
SEALED

100%
GUARANTEED

What is an RTD?
Resistance Temperature Detectors (RTDs) are
temperature sensors that contain a resistor that
changes resistance value as its temperature changes.
They have been used for many years to measure
temperature in laboratory and industrial processes,
and have developed a reputation for accuracy,
repeatability, and stability.

HERMETICALLY
SEALED

100%
GUARANTEED

What is an RTD?
Resistance Temperature Detectors (RTDs) are
temperature sensors that contain a resistor that
changes resistance value as its temperature changes.
They have been used for many years to measure
temperature in laboratory and industrial processes,
and have developed a reputation for accuracy,
repeatability, and stability.

HERMETICALLY
SEALED

100%
GUARANTEED



6 www.thermistor.com  |  Probes

RT D

probeS

plaTinum rTd TemperaTure probeS
QTI Platinum Thin Film rTD Temperature Probes are manufactured with state of the 
art thin film Platinum rTD elements and materials designed to give superior tem-
perature measurement and exceptional stability.
Common applications include Automotive, White goods, HVACr, Industrial Medical, 
Military and Aerospace.

SpeCifiCaTionS
n  Made from Class 1/3 DIN, Class A, Class b, or Class 2b thin film  

platinum rTD elements
n 100 ohm, 500 ohm and 1,000 ohm rTD elements available
n 3,850 ppm Temperature Coefficient @ 0°C
n operating temperature range –70°C to 500°C depending on model
n 1/3 DIN Class b = +/-.1°C at 0°C
n Class A = +/-.15°C at 0°C
n Class b = +/-.3°C at 0°C
n Class 2b = +/-.6°C at 0°C

-100ºC

3ºC
1/3 DIN

2ºC

1ºC

0ºC

100ºC 200ºC 300ºC 400ºC 500ºC0ºC

DIN A

DIN B

Platinum thin-film sensors can also be selected in tolerance groups with a  
maximum   t = 0.1 K over a range of 0ºC to 100ºC.
For applications with high price sensitivity, other accuracy tolerances are also available
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Thermal diSSipaTion
the thermal dissipation of a thermistor is the power 
required to raise the thermistor’s body tempera-
ture by 1°C. the dissipation is expressed in units of 
mW/°C (milliwatts per degree Celcius).

Dissipation can be affected by: 
 4 mass of the thermistor probe
 4 how the probe and sensor are mounted
 4 thermal dynamics of the environment

the dissipation is an important factor in applications 
that are based on the self-heating effect of thermis-

tors. specifically, the change in resistance of the 
thermistor due to change in dissipation can be used 
to monitor levels or flow rates of liquids or gasses. 
as an example, as the flow rate increases, the dissi-
pation of the thermistor in a fluid path will increase 
and the resistance will change and can be correlated 
to the flow rate.

stated another way, the dissipation is a measure of 
the thermal connection of the thermistor to its sur-
roundings.  it is generally given for the thermistor in 
still air, but sometimes in well-stirred oil. 

WHAT Is 
THerMAL 

DIssIPATIoN?

Self-heaTing effeCTS
When current flows through a thermistor, it generates 
heat, which raises the temperature of the thermistor 
above that of its environment.  if this effect is not 
compensated, it will cause an error in measurement.
typically, the smaller the thermistor, the lower the 
amount of current needed to self-heat.

the electrical power input to the thermistor is just
pe = iV

where i is current and V is the voltage drop across 
the thermistor. this power is converted to heat, and 
this heat energy is transferred to the surrounding 
environment. the rate of transfer is well described by 
newton’s law of cooling: pt = K(t(r) - t0)

where t(r) is the temperature of the thermistor as a 
function of its resistance r, t0 is the temperature of 
the surroundings, and K is the dissipation constant, 
usually expressed in units of milliwatts per °C. at 
equilibrium, the two rates must be equal.
pe = pt

the current and voltage across the thermistor will 
depend on the particular circuit configuration. as a 
simple example, if the voltage across the thermistor 
is held fixed, then by Ohm’s law we have i = V / r 
and the equilibrium equation can be solved for the 
ambient temperature as a function of the measured 
resistance of the thermistor:

t0 = t(r) - 

the dissipation constant is a measure of the thermal 
connection of the thermistor to its surroundings. it is 
generally given for the thermistor in still air, and in 
well-stirred oil. typical values for a small glass bead 
thermistor are 1.5 mw/°C in still air and 6.0 mw/°C 
in stirred oil. if the temperature of the environment 
is known beforehand, then a thermistor may be used 
to measure the value of the dissipation constant. For 
example, the thermistor may be used as a flow rate 
sensor, since the dissipation constant increases with 
the rate of flow of a fluid past the thermistor.

WHAT Is 
seLF-HeATING?

V 2

KR

WhaT iS meanT by “inTerChangeabiliTy” 
or “CurVe TraCking”? 
A thermistor can be defined as having an interchange-
ability tolerance of ±0.1°C over the range from 0° to 
70°C.  This means that all points between 0° and 70°C 
are within 0.1°C of the nominal resistance values for 
that particular thermistor curve.  This feature results 
in temperature measurements accurate to ±0.1°C no 
matter how many different thermistors are substituted 
in the application. 

WhaT iS meanT by ‘”poinT maTChed”? 
A standard thermistor is calibrated and tested at 25°C 
to a tolerance of ± 1%, 2%, 5% or 10%.  since these 
thermistors only have one controlled point of refer-
ence or ‘point matched’ temperature, the resistance 
at other temperatures are given by the "resistance vs. 
Temperature Conversion Tables" for the appropriate 
material curve. The resistance value at any temperature 
is the ratio factor times the resistance at 25°C.
In addition to the industry standard of point matching 
thermistors at 25°C, Quality Thermistor can point match 
to a specific temperature range.  examples of this would 
be the freezing point of water (0°C) or human body 
temperature (37°C).

HoW Do I  
Use A 

THerMIsTor?

aVailable inTerChangeable ToleranCeS

0Cº to +70ºC

a3 = +/- 1ºC
b3 = +/- 0.5ºC
C3 = +/- 0.2ºC
D3 = +/- 0.1ºC

0Cº to 100ºC

a4 = +/- 1°C
b4 = +/- 0.5°C
C4 = +/- 0.2°C

+20Cº to +90ºC

a5 = +/- 1ºC
b5 = +/- 0.5ºC
C5 = +/- 0.2ºC

+20Cº to +50ºC

a6 = +/- 1ºC
b6 = +/- 0.5ºC
C6 = +/- 0.2ºC
D6 = +/- 0.1ºC

-20Cº to +50ºC

a2 = +/- 1ºC
b2 = +/- 0.5ºC
C2 = +/- 0.2ºC

Closed end tube with flange, 
ideal for rivet mounting.
Closed end tube with flange, 
ideal for rivet mounting.
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Precision usb thermometer

“unlimiTed poSSibiliTieS in TermS  
of CalibraTion, probe deSign and  

appliCaTion uSe.”

preCiSion TemperaTure aCquiSiTion SySTem
n  Accuracy +/- 0.1°C (0-100°C) or +/- 0.5°C (0-70°)
n   Custom probe and cable configuration
n  NIsT Traceable - Certification available
n   Data logging and alert notification software included
n  Able to run multiple sensors

DesCriptiOn
A high precision thermistor is combined with a 14 bit analog to digital converter 
and a simple Usb communication interface to capture real-time temperature data. 
The DIreCTeMP°™ device can communicate either as a Human Interface Device 
which auto installs to interface with the DIreCTeMP°™ data logging software, or 
as a virtual serial port with which custom or third party software may be used. 
DIreCTeMP°™ probes are calibrated in QTI’s metrology laboratory and can be 
recalibrated and returned to service for extended life. The absolute accuracy and 
repeatable precision of the DIreCTeMP°™ Usb temperature acquisition system 
will become invaluable to your most critical application.

See next page for 
aVailable interFaCe OptiOns  

and CustOmiZable prObe Designs

accurate. easy. direct.
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available interface options
HID Configuration 
(Plug & Play, DirecTempº™ software Included)
n  Automatic driver installation in Ms Windows
n  DirecTemp data logging software included for Windows
n  stream data to a plot and record to file for future analysis
n  Compatible with Windows 2000 and newer 32 bit systems

Usb-serial Configuration 
(Virtual Com Port, For oeM & Proprietary software Applications)
n  Virtual serial device
n  Designed for integration with custom third party software applications
n  Free demo software & LabVIeW VI included
n  Communication protocol information available upon request
n  Compatible with Linux, Windows, and Macos systems
n   Additional programming language examples available.

Precision usb 
thermometer

DirecTempº™ Software (HID configuration only)

Choose from a variety 
of probe options

Cable options
n  Coiled
n  High Temperature
n  Multiple lengths available

*Windows 32 bit versions work with included DirecTempº™ software
**User specified single point temperatures and tolerances available
Warning: do not use in human life support applications.
This device is not designed nor intended to operate in situations where human injury will result in the event of a failure.
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deSCripTion
the DireCtrh™ sensor platform combines a stable temperature sensor and 
a sensitive humidity sensor for monitoring your critical infrastructure  
environment.  DireCtrh™ is usb powered to provide temperature and humidity 
data while your system is on.  most operating systems including Windows and linux varieties are compatible with the plug 
and play hiD interface enabling you to easily integrate the device into your custom monitoring system.  Communication  
details, a simple example software program for Windows, and a script for linux are supplied to help you get running quickly. 

feaTureS
n  user selectable wire length with standard usb cables
n  temperature/relative humidity sensor
n  software supports multiple sensors

inCluded CommuniCaTion
n  Communication api
n  example script for linux
n  sysfs driver for 2.6 kernel available (tested in ubuntu)
n  Code for Windows included

 powered to provide temperature and humidity 
ost operating systems including Windows and linux varieties are compatible with the plug 

D interface enabling you to easily integrate the device into your custom monitoring system.  Communication  

™ sensor platform combines a stable temperature sensor and 
a sensitive humidity sensor for monitoring your critical infrastructure 

 powered to provide temperature and humidity 

™ sensor platform combines a stable temperature sensor and 

 powered to provide temperature and humidity 

SpeCifiCaTionS
 aCCuraCy  range  resOlutiOn  surViVable limits

relatiVe humiDity ±5 % 10 % - 35 % 0.1 %  Condensing
 ±3 % 35 % - 75 % 0.1 %  atmosphere

 ±3 % 75% - 95 % 0.1 % 

temperature 0.5 °C 0° C – 70° 0.01 °C -20 °C - 100 °C

CuSTom SofTWare inTegraTion SerViCeS aVailable
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hOW DOes aging aFFeCt thermistOr stability?
“thermometric drift” is a specific type of instability in which the deviation in 
measured temperature is the same at all temperatures to which the thermis-
tor is exposed. For example, a thermistor that exhibits a -0.02°C shift at 0°, 
40° and 70°C (even though this is a different percentage change in resistance 
in each case) would be exhibiting thermometric drift. thermometric drift: 
(1) occurs over time at varying rates, based on thermistor type and exposure 
temperature, and (2) as a general rule, increases as the exposure temperature 
increases. most drift is thermometric. 

What happens iF my appliCatiOn exCeeDs the  
temperature rating? 
intermittent temperature incursions above and below the operating range will 
not affect long-term survivability. encapsulate epoxy typically begins to break 
down at 150°C and the solder attaching leads to the thermistor body typically 
reflows at about 180°C. either condition could result in failure of the thermistor. 

are thermistOrs esD sensitiVe? 
per mil-Dtl-39032e, table 1, thermistors by definition are not esD sensitive. 

 

What is the resOlutiOn OF a thermistOr? 
there is no limit to the resolution of a thermistor. the limitations are in the 
electronics needed to measure to a specified resolution. limitations also exist 
in determining the accuracy of the measurement at a specified resolution. 

are Qti thermistOrs rohs COmpliant?   
(What if i don’t want a lead free part?)
Quality thermistor maintains two separate manufacturing lines to meet the 
specific environmental needs of our customers.  One line is dedicated to rohs 
compliance and the other is maintained for traditional tin/lead parts for mili-
tary, aerospace and medical applications.

DOes the length OF Wire impaCt the aCCuraCy  
OF a thermistOr?
With a thermistor, you have the benefit of choosing a higher base resistance 
if the wire resistance is a substantial percentage of the total resistance.  an 
example of this would be a 100-ohm thermistor vs a 50,000 ohm thermistor 
with 10’ of 24 aWg wire.

total wire resistance = 10’ x 2 wires x 0.02567 ohms per foot = 0.5134 ohms

another problem with selecting material based 
on thermal conductivity alone is that the mass of 
the highly conductive probe housing can actually 
act like a heat sink and pull additional heat out of 
the system.  this can obviously create measuring 
inaccuracies.  

to offset this, you can combine different materi-
als while designing your probe.  a low thermally 
conductive housing with a small highly conductive 
probe tip is a good solution.  

in some cases, your application may require a slow 
thermal time response.  an example of this would 
be an outdoor sign that displays the temperature.  
a large over molded probe will insulate the therm-
istor and even out quick fluctuations in tempera-
ture changes.

COnFineD spaCe
Due to a thermistor’s miniature size, it can be 
potted into almost any size housing.  Currently, 
the smallest available thermistor is 0.020” max 
diameter.  hollow-tube rivets, set screws, hypo-
dermic needles and direct epoxy attach are some 
common methods for confined space thermistor 
applications.

liQuiD
For liquid applications, it’s best to use a threaded 
probe. possibly, with some type of elastomeric seal 
like an o-ring.  Qti also offers a complete line of 
npt probe housings. some applications require 
over molding the thermistor into the plastic hous-
ing of the product.  another option is to use a 
glass encapsulated bead.  it provides a hermetic 
seal that is as close to ‘waterproof’ as mother 
nature will allow.  remember the titanic?

gas/air
gas and air applications have a variety of choices.  
probes can be surface mounted in the flow stream 
or they can be projected into the air stream by 
means of a closed or open-end tube.  When mea-
suring gas or air under pressure, we recommend 
using some type of thread/o-ring combination.  

surFaCe
by far the most common method for surface mea-
surement is the ring lug.  Due to the small size of 
the thermistor element, it can be potted into most 
ring lug barrels.  be careful that the wire gauge 
does not exceed the inside dimension of the bar-
rel.  another option for surface measurement is 
direct attachment of a thermistor using a stainless 
steel disc.

FreQUeNTLY AsKeD QUesTIoNs

HoW Do I DesIGN A Probe?
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