





NTC Thermistors

Wire Insulation Properties

Halar- | PVC- Teflon- | Poly- Tefzel
THERMAL PVC E-CTFE | Mylar Kynar PFA Sulfone |FEP Kapton | TFE ETFE
Maximum Continous
Rating (C°) 105 135 105 135 260 150 200 200 260 150
Low Temperature (C°) | -50 -100 -60 -70 -200 -100 -200 -200 -200 -100
Non-Flammability Very Good | Excellent | Very Good | Excellent |Excellent | Good Excellent |Excellent Excellent | Excellent
Solder Resistant Good Very Good | Very Good | Very Good |[Very Good | Very Good |Excellent |Excellent Excellent | Excellent
Smoke Moderate | Slight Moderate | Slight None Moderate | None None None Slight
Halar- | PVC- Teflon- | Poly- Tefzel
ELECTRICAL PVC E-CTFE | Mylar Kynar PFA Sulfone |FEP Kapton | TFE ETFE
Volume Resistivity
(ohm-cm) 1012 1013 1016 2x1014 1018 5x1016 2x1018 1018 1012 1016
Dielectric Strength (1 mil film)
VPM, 1/8" thick 350 490 350 450 430 400 430 420 430 400
Dielectric Constant 5.70 2.60 3.50 7.70 2.06 3.13 2.00 2.40 2.00 2.60
Dissipation Factor
(1 kHz) .09 .002 .03 .02 .0002 .001 0.4 .001 .0002 .0008
Capacitive Frequency
Stability Fair Excellent | Good Poor Excellent | Good Excellent |Excellent Excellent | Excellent
Halar- | PVC- Teflon- | Poly- Tefzel
MECHANICAL PVC E-CTFE | Mylar Kynar PFA Sulfone |FEP Kapton TFE ETFE
1.68 (67%
Density (gm/cc) 1.36 1.68 1.48 1.76 2.15 1.24 2.18 polyimide) | 2.20 1.70
Tensile, psi 4,000 7,000 15,000 6,000 4,000 10,000 2,700 17,000 2,500 6,500
Elongation, % 250 200 50 250 300 100 250 75 225 100-400
Abrasion Resistance | Fair Fair Good Excellent | Good Excellent | Good Excellent | Good Excellent
Cut-through Resistance | Good Good Excellent Excellent | Fair Excellent Fair Excellent Fair Excellent
Bondability Good Good Good Good Good Excellent Good
Halar- | PVC- Teflon- | Poly- Tefzel
ENVIRONMENTAL | PVC E-CTFE | Mylar Kynar PFA Sulfone |FEP Kapton TFE ETFE
100 200 approx.100
Nuclear Radiation Fair megarads | Fair Excellent | Fair Good Fair megarads | Fair megarads
UV Radiation Fair Excellent | Fair Excellent | Excellent Fair Excellent |Excellent Excellent | Excellent
Halar- | PVC- Teflon- | Poly- Tefzel
CHEMICAL PVC E-CTFE | Mylar Kynar PFA Sulfone |FEP Kapton TFE HIEE
Water Absorbtion 0.7% .01% .06% .04% .03% .05% .01% .8% .01% 1%
Acids Good Excellent | Good Very Good | Excellent | Good Excellent |Fair Excellent | Excellent
Alkali Good Excellent | Poor Very Good |Excellent | Good Excellent |Fair Excellent | Excellent
Alcohol Fair Excellent | Fair Very Good |Excellent | Fair Excellent |Very Good | Excellent | Excellent
Cleaning Solvents Slight
(tri-chlor, carbon, tetr) | Swell Excellent | Good Very Good | Excellent Crazes Excellent |Very Good | Excellent | Excellent
Aliphatic Hydrocarbons | Slight
(gasoline, kersosene) | Swell Excellent | Fair Very Good | Excellent | Good Excellent |Very Good | Excellent | Excellent
Aromatic Hydrocarbons | Slight
(benzene, toulene) Swell Excellent | Fair Very Good | Excellent Crazes Excellent |Very Good | Excellent Excellent
Long Term Stability | Fair Excellent | Good Very Good |Excellent | Very Good |Excellent [Excellent Excellent | Excellent
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NTC Thermistors

Conversion Tables

EQUIVALENT TABLES  Decimal/inches/mm
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NTC THERMISTORS

k .1093 2.779 F .3593 9.129 F .6093 15.479 ‘7 .8593 21.828
.125 3.175 .375 9.525 .625 15.875 .875 22.225
.1406 3.571 .3906 9.921 .6406 16.271 .8906 22.620
@— .1662 3.968 .4062 10.317 .6562 16.667 .9062 23.017
.1718 4.366 .4218 10.716 .6718 17.066 .9218 23.416
1875 4763 4375 11.113 .6875 17.463 .9375  23.810
k .2031 5.159 F .4531  11.509 F .7031 17.859 k .9531  24.208
.2187 5.555 .4687 11.905 .7187 18.255 .9687 24.605
2343 5.954 4843 12.304 .7343 18.654 .9843  25.001
.25 6.350 @— .5 12.700 .75 12.700 @— 1. 25.400
Standard Stud Terminal Diameter| Diameter | Ohms per | Ohms
Stud Size Diameter  Hole Dia Size | Inches i 1000 ft per km
US. (metric)  In. (mm)  In. (mm) 20AWG | 0.032 0.813 10.15 33.29
#2 .0866 .090 21 AWG | 0.029 0.724 12.80 41.98
M2 (2.18) (2.29) 22 AWG | 0.025 0.645 16.14 5294
#4 112 118 23AWG | 0.023 0.574 20.36 66.78
(M2,5) (2.84) (3.00) 24 AWG | 0.020 0.511 25.67 84.20
#5 125 127 25AWG | 0.018 0.455 32.37 106.17
(M3) (3.18) (3.23) 26 AWG | 0.016 0.404 40.81 133.86
#6 138 146 27 AWG 0.014 0.361 51.47 168.82
(M3,5) (3.51) (3.71) 28 AWG | 0.013 0.320 64.90 212.87
#8 164 173 29 AWG 0.01 0.287 81.83 268.40
(M4) (4.17) (4.39) 30 AWG | 0.010 0.254 103.20 338.50
#10 190 198 31 AWG | 0.009 0.226 130.10 426.73
(M5) (4.83) (5.03) 32 AWG | 0.008 0.203 164.10 538.25
/4" 250 270 33AWG | 0.007 0.180 206.90 678.63
(Mé6) (6.35) (6.86) 34 AWG | 0.006 0.160 260.90 855.75
5/16" 112 130 35AWG | 0.006 0.142 329.00 1,079.12
(M8) (7.92) (8.38) 36 AWG | 0.005 0.127 414.80 1,360.00
3/g" - 285 37 AWG | 0.005 0.114 523.10 1,715.00
(M10) (9.53) (9.78) 38 AWG | 0.004 0.102 659.60 2,163.00
1/2" 500 520 20mm | 0.008 0.203 169.39 555.61
(M12) (12,7) (13.21) 18mm | 0.007 0.178 207.50 680.55
5/8" 625 .650 1.6 mm 0.006 0.152 260.90 855.75
(M16) (15.88) (16.51) 1.4mm | 0.006 0.152 339.00 1,114.00
3/4" 750 810 1.25 mm 0.005 0.127 428.20 1,404.00
(M18) (19.05) (20.57) 1.12 mm 0.004 0.102 533.80 1,750.00
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NTC Thermistors

Frequently Asked Questions

How does aging affect thermistor stability?
“Thermometric drift" is a specific type of drift in which the
drift is the same amount of temperature at all temperatures of
exposure. 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 thermo-
metric 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.

How do thermistors fail?
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The amount of drift over a period of time is dependent on the aging

temperature. Please note that not all thermistor manufactures age at

the same temperature so drift data may be different. This chart shows

typical drift when parts were aged at 125°C.

SILVER MIGRATION
This failure can occur when one or more of the following
three conditions are present: constant direct current bias, high
humidity, and electrolytes (disc/chip contamination). Moisture
finds its way into the thermistor and reacts with the contami-
nant. Silver (on the thermistor electrodes) turns to solution,
and the direct current bias stimulates silver crystal growth
across the thermistor element. The thermistor resistance
decreases, eventually reaching zero O (short) (probably the
most common failure mechanism).

MICRO CRACKS
Thermistors can crack due to improper potting materials if a
temperature change causes potting material to contract, crush-
ing the thermistor. The result is a thermistor that has erratic
resistance readings and is electrically "noisy.”

FRACTURE OF GLASS ENVELOPE
Typically caused by mishandling of thermistor leads, this failure
mechanism induces fractures in the glass coating at the lead/
thermistor interface. These cracks may propagate around the
thermistor bead resulting in a catastrophic upward shift in
resistance. Mismatching of epoxies or other bonding materials
may also cause this. Careful handling and the proper selection
of potting materials can eliminate this failure.

AGING OUT OF RESISTIVE TOLERANCE
If thermistors are exposed to high temperatures over time,
sometimes referred to as "aging,” their resistivity can change.
Generally the change is an upward change in resistivity, which
results in a downward change in temperature. Selecting the
proper thermistor for the temperature range being measured
can minimize the occurrence of this failure. Temperature
cycling may be thought of as a form of aging. It is the cumula-
tive exposure to high temperature that has the greatest influ-
ence on a thermistor component, not the actual temperature
cycling. Temperature cycling can induce shifts if the compo-
nent has been built into an assembly with epoxies or adhesives,
which do not match the temperature expansion characteristics
of the thermistor.

What happens if my application exceeds the
temperature rating?

Intermittent temperature incursions above and below the oper-
ating 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 resolu-
tion. Limitations also exist in determining the accuracy of the
measurement at a specified resolution.

Are QTI thermistors RoHS compliant?

(What if | 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 main-
tained for traditional tin/lead parts for military, 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
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NTC Thermistors

New Products

uality Thermistor, Inc. a leader in thermistor innovation

is pleased to announce the Thermal Bridge. The Thermal

Bridge incorporates a bridge resistor with the thermistor
providing a more linear signal for conditioning. By incorporating
a bridge resistor with a thermistor in a single precision assem-
bly, temperature sensing is implemented without the need for
calibration, potentionmeters, precision external components and
with no concern for clocking and bus issues.

Temperature is determined by a ratio of the
input versus output voltage across the sensor
allowing inexpensive and precise tempera-
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ture measurement capability for nearly any 100 e
Microprocessor based \\\
system. With widely available embedded 80
mixed signal processors and A-D converters,
Design Engineers can easily condition the E 60
non-linear signal of NTC thermistors. §
El 40
FEATURES AND BENEFITS OF USING THE s
THERMAL BRIDGE: 20
® Operating temperature range of -55 \\\
to 150°C 0 L0 000000000010 0000 00000 0000000000000 00000 T
-55 -45 -35 -25 -15 -5 5 15 25 35 45 55 65 75 85 95 105 115125
e Accuracy up to +/-.2°C
from 0-70°C

- Up to +/-1°C from -55 to 100°C
- Up to +/-1.5°C from -55 to 150°C

® Available in many probe configurations or as a circuit
board mounted component

® High stability with no calibration required

® Long sensor life-span

® Dynamic response for ease of measurement

® Wide operating voltage range, up to 48 VDC

® Monolithic thermistor sensor exhibits negligible
capacitance and inductance

® No error introduced due to noise, and random noise
self-cancels

® Low power consumption, 170uWW maximum

Summer
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NTC Thermistors

How Small Can You Make a Thermistor?

CONFINED SPACE THERMISTORS & TEMPERATURE PROBES

® Exceptionally fast thermal response time

e Suitable for smaller temperature probe housings
® Custom and semi-custom products may be specified o
® Available in point matched and interchangeable tolerances

NANO TUBE 0.023" MAX OD epoxy filled polyimide tube with insulated #38 AWG
solid nickel leads, parallel bonded, 6" (76.2 mm)

Part Number | Bead Dia. Resistance Tolerance
QT06002-524 | .023" 10,000 Q +/-0.1°C (0°C to 70°)
QT06002-525 | .023" 10,000 Q +/-0.2°C (0°C to 70°)
MICRO TUBE 0.031™ MAX OD epoxy filled polyimide tube ]
with polyurethane nylon insulated #32 AWG solid copper leads, twisted o ,[_

pair, 6" (152.4mm). Tolerance +/- 0.2° (0°C to 70°) -

Part Number | Bead Dia. Resistance - ﬁ
QT06002-529 | .031" 2,252 Q
QT06002-530 | .031" 3,000 Q RESISTANCE

Q706002-531 | .031" 5,000Q Temp(cC) 2,252 3,000 5000 10,000
QT06002-532 | .031" 10,000Q 0 7355 9798 16330 32,660

5 5720 7,620 12,700 25,400
10 4,481 5970 9950 19,900

MINI TUBE 0.037" MAX OD epoxy filled polyimide tube with ) 15 3538 4713 7855 15710

polyurethane nylon insulated #32 AWG solid copper leads, twisted pair, 6

4

(152.4mm). Tolerance +/- 0.2° (0°C to 70°) 20 2,813 3,747 6245 12490
25 2,252 3,000 5,000 10,000
Part Number Bead Dia. Resistance 30 1815 2417 4029 8058
QT06002-526 | .037" 2,252Q 35 1,471 1960 3,266 6,532
QT06002-533 .037" 3,000Q 40 1,199 1,598 2,663 5,326
QT06002-527 | .037" 5,000 Q 45 984 1310 2,184 4,368 .
QT06002-528 | .037" 10,000 © S0 U 1081 Wy 3,502 ~
55 672 896 1,493 2,986
60 560 746 1244 2488 -
MINI BEAD 0.038" MAX OD epoxy coated bead with #34 ANG 65 469 625 1,041 2,082 =
Poly-nylon insulated bifilar leads, twisted pair, 6" (152.4 mm). Tolerance 66 453 603 1,005 2,010 e
+[-0.2:C (0°C to 70%) 67 437 582 971 1941 —
Part Number | Bead Dia. Resistance 68 422 563 938 1,875 =
QTMB-14 | .038" 10,000 69 408 544 906 1812 =
QTMB16 | 038" 15,0000 70 394 525 876 1,751 X
an
=
()]
=
z
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Special Services

Qualified Test Lab

To ensure the quality of our QTI
brand thermistors, Quality
Thermistor has an extensive test
lab for a wide range of testing

services. In addition, this facility is available for customers for

the following services:

® Power burn-in

® Temperature cycling

® Moisture testing

® Shock and vibration testing
® Temperature characterization
® Space-level screening

® QCl Military testing

Custom Design

With a full staff of experienced temperature application
engineers, Quality Thermistor can provide custom design services
at any step along the design process. Experts in temperature

measurement, compensation, and control, Quality Thermistor

engineers can work with your in-house engineers or contractors,

or as a full-support design team to solve your application.

e Components

® Probes

® Boards

® Systems

e Control and signal
conditioning

Private Labeling

The QTI brand is recognized in many industries for high-quality
manufacturing and measurement accuracy and reliability.
However, in situations where private labeling is required, Quality

Thermistor will provide components with no label or with your

label to ensure the integrity of your branding strategy.

® Your design, your label
® Qur design, your label
® Your design, the QTI label

Summer

Assembly

Quality Thermistor offers expert, timely component and board
assembly services in our well-equipped Tecate, Mexico, facility.
In addition, to ensure product is delivered on time, the facility's
capability is mirrored at our Idaho plant.

® Highly-trained assemblers
® High-volume production
® Competitive prices

® Probe assembly

® PTC and NTC devices

CERTIFIED
ISO 8001:2000/AS9100
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Quality Thermistor, Inc.

For more information on Quality
Thermistor, Inc., or on QTI brand
thermistors, probes, and engineering
services, contact Technical Support.

Quality Thermistor, Inc.
2108 Century Way
Boise, ID 83709

www.thermistor.com

800-554-4784 U.S.
208-377-3373 Worldwide
208-376-4754 FAX
qtisales@thermistor.com

QTl, Leach Guard, and Hydroguard are

trademarks of Quality Thermistor, Inc.





