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Introduction to

Temperature Sensing O

Customizable Options

Both are electrical resistors in which resistance changes with temperature
Both require excitation current

Metal oxide on ceramic substrate

Very good accuracy suitable for most
applications — most commonly used
cost-effective temperature sensor

Exponential resistance-temperature curve

Wide operating temperature ranges
from -50°C to 300°C

Resistance values such as 100Q,
up to 5MQ at 25°C

Precious metal (typically Pt)
on ceramic substrate

For more-specialized applications requiring
very high accuracy (ex. 0.06%/0.15°C)
For applications requiring a lot of precision

Nearly linear resistance-temperature
curve provides ease and consistency
of measurement

Extremely wide temperature ranges,
specifically on the higher end, from -50°C
to well above 500°C

Resistance values such as 1000, 500Q
and 1000Q at 0°C

Comparing NTC Thermistors vs. RTDs. Although both technologies
sense temperature, they each exhibit different characteristics as shown
in the comparison table above. Shown below is a comparison of the

resistance-temperature behavior.
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Digital Temperature Indicators

Digital Temperature Indicators have a positive relationship

between resistance and temperature. The response is very much

like a digital signal; below the trip temperature, resistance will

be low, above the trip temperature, resistance will be very high.
This digital response is ideal for applications where knowing the

temperature has increased beyond a specific value is required.
With the digital response, no analog to digital conversion is
necessary, allowing designers to save time and space.

Applications

Typical applications include USB Type-C cables, power supplies,

servers, and other similar systems where monitoring for a
specific temperature is required.

Modifications are available to existing standard product packages,
such as adding connectors or changing wire size or length, as well

as offering special resistance-temperature (R-T) curves, R-T curve
matching, and custom lead forming and bending to discrete thermistors.
In addition, the following options and services are available.

e Complete custom sensor packages, including moisture-
resistant designs

e Custom resistance-temperature (R-T) characteristics

® Specialized resistance tolerance or temperature accuracy within
specified temperature ranges

® Sensing element design for best long-term stability

* Rapid prototyping and quick-turn concept parts including 3D
printed parts

* Prototype units using prototype tooling

e Reliability/validation testing options

e Fully designed, production-capable sensor and tooling

Quality and Reliability Testing

In addition to providing custom-designed products, we provide
options to evaluate performance and long-term stability for the most
demanding applications. Some of our testing capabilities include:

e Salt water immersion

e Freeze/thaw temperature cycling
e Thermal shock

e Sinusoidal vibration

Design Your Custom Temperature Sensor

Littelfuse specializes in custom design packages that meet our
customers’ needs for both Thermistor and Resistance Temperature
Detector (RTD) sensor designs.

If a standard sensor style doesn’t meet your needs, contact us
for further assistance at littelfuse.com/sensorform. Our application
engineers are ready to help design the sensor you need.

Littelfuse.com
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Electronic Sensor
Application Matrix

Littelfuse Magnetic and Temperature Sensors are used in a wide variety of applications, from position sensing in doors to
temperature sensing in electric vehicle battery packs. As applications evolve, we continue to partner with customers to develop
new solutions, including customizations to cater to their needs. The following application matrix will help you visualize where
Littelfuse can solve design challenges for your specific project.

Temperature Sensing Magnetic Sensing
B QIR NTC RTD® Te,:;zir‘:t'ure Reed Hall Effect
Thermistors™ Indicators Switches Sensors
Temperature sensing EV battery packs ° ° - - .
Detect seat belt buckle engagement - - - - °
I:.:;z'::;::t?:nd Position sensing-door/window/kickstand (2- wheeler) - - - ° -
Diesel exhaust fluid (AdBlue™)® level measurement - - - . -
Hydraulic arm position sensing - - - ° -
Position detection of access doors and panels for security - - - . .
EV Infrastructure Temperature sensing and fan speed control . - - = =
Temperature sensing for power converter heat sink (] - - ° .
Analog temperature sensing ° - - . .
MCU cooling fan on/off controls - - ° ° R
MCU cooling fan speed controls (] - - ° -
Datacenter
Position sensing for racks-door/safety/access interlocks - - - ° -
Temperature sensing and fan speed control (] - ° ° -
Position sensing for module activation and safety interlocks - - - ° -
Paper tray position detection - - - ° -
Charging cradle detection - - = ° -
Consumer Lens rotation detection - - . ° -
and Mobile
Electronics Battery pack temperature monitoring . - ° = =
USB-C connector overheating detection - - ° - -
Power supply temperature indication - - ° - B
Open/closed sensing for doors - - - ° °
Position of compartments and drawers - - - ° °
General fluid level sensing (e.g., water, detergent) - - - ° °
Appliances Temperature-sensing air/liquids/refrigerants (] (] - - -
Battery pack temperature monitoring (] - ° - -
Motor or power semiconductor temperature monitoring (] - ° - -
General safety and functional interlocks - - - ° °
Temperature measurement and general process controls . . - - .
Position and speed sensing on robotic arms - - - ° .
Temperature sensing to monitor semiconductor performance o - ° - =
Industrial
Fan/cooling system speed controls ° - - R R
Fan/cooling system activation controls - - ° - B
Level sensing for fluid flow . . - ° .
HVAC" and water heating systems temperature controls (] (] - - -
Building temperature controls ° - - R R
Smart meter anti-tamper detection - - - ° -
Building Smart meter gas and water flow measurement - - - ° -
Automation General fluid flow measurement - - - ° °
Access control loT systems - - - ° -
Door and window position detection - - - ° °
Temperature detection in fire and safety systems (] - - - -

Notes: (1) NTC — Negative Temperature Coefficient (2) RTD — Resistance Temperature Detectors (3) AdBlue (AUS 32) is a registered trademark of the German Association of the Automotive Industry (VDA)
(4) HVAC — Heating, ventilation, and air conditioning

Littelfuse.com



Reed Switches

Leads
MITI-7 FLEX-14 MDRR-DT MLRR-3 L. DRS-50
Produr | Sweh | gy, | Botvtengn | TR swncuing | Swiching | CLLL | Swiehig | podiant, | rumpartrs | Somiti
mm (inch) (Vdc - min.) Q) (°C) (AT)

MITI-7 A: SPST-NO Glass 7.00(.276) 40.38(1.590) 10 170 Vdc, 120 Vac 175 0.25Adc, 0.18 Aac 015 -40t0 +125 6-20 .
MDSR-10 A: SPST-NO Glass 10.16(.400) 40.38(1.590) 10 200 Vdc, 140 Vac 250 0.5Adc, 0.35 Aac 012 -40t0+125 10-25 .
MDSR-7 A: SPST-NO Glass 12.70(.500) 40.38(1.590) 10 200 Vdc, 140 Vac 250 0.5Adc, 0.35 Aac 0.1 -40t0+125 10-25 .
FLEX-14 A: SPST-NO Glass 14.00(.551) 44.30(1.744) 10 200 Vdc, 140 Vac 250 0.5Adc, 0.35 Aac 0.1 -40t0+125 10-30 .
MDCG-4 A: SPST-NO Glass 15.24(.600) 40.38(1.590) 10 200 Vdc, 140 Vac 250 0.5Adc, 0.35 Aac 01 -40t0 +125 12-38 .
MACD-14 A: SPST-NO Glass 14.00(.551) 44.30(1.744) 10 200 Vdc, 140 Vac 200 0.5Adc, 0.35 Aac 0.1 -40t0+125 10-30 .
MDRR-DT C: SPDT-CO Glass 14.73(.580) 51.66(2.034) 5 175 Vdc, 120 Vac 200 0.25Adc, 0.18 Aac 01 -40t0 +125 15-30 .
59045-1 A:SPST-NO  Overmolded 17.78(.700) 15.24(.600) 10 200 Vdc, 140 Vac 250 0.5Adc, 0.35Aac 02 -40t0+105 15-30 .
59050-1 A:SPST-NO  Overmolded = 22.86(.900) 20.32(.800) 10 200 Vdc, 140 Vac 250 0.5Adc, 0.35Aac 0.2 -40t0+105 12-33 .
HAI52 ~ ASPSTNO  Glass  1524(600)  40.38(1.590) 200 200Vde,265Vac 328 0%4/@1;'0%356;1 01 2004125 ;;ég .
MLRR-4 A: SPST-NO Glass 15.24(.600) 40.38(1.590) 20 200 Vdc, 140 Vac 250 1.0Adc, 0.7 Aac 0.1 -40t0+125 17-38 .
MLRR-3 A: SPST-NO Glass 15.24(600) 56.64(2.230) 20 200 Vdc, 140 Vac 250 1.0Adc, 0.7 Aac 0.1 -40t0+125 17-38 .
MVSR-20 A: SPST-NO Glass 19.69(0.775) 56.77(2.235) 10 1000 Vde 2000 0.5Adc,0.35 Aac 0.1 -75t0+125 17-38 .
59050-2 A:SPST-NO  Overmolded ~ 22.86(.900) 20.32(.800) 20 200 Vdc, 265 Vac 400 0.5Adc, 0.35 Aac 0.2 -20t0 +105 17-33 .
MRPR-20 A: SPST-NO Glass 20.32(.800) 56.64(2.230) 50 250 Vdc, 265 Vac 750 1.5Adc, 1.1 Aac 01 -20t0+125 17-43 .
DRS-50 A: SPST-NO Glass 50.80(2.000) 82.55(3.250) 100 280 Vac, 400 Vdc 600 3.0Adc, 2.1 Aac 01 -40to+125 42-83 .
DRS-DTH C: SPDT-CO Glass 39.67(1.562) 85.73(3.375) 30 350 Vac, 500 Vdc 1200 0.50 Adc, 0.35 Aac 0125 -20t0+125 50-80 .

% mDsm-10 g MDSM-DT W MLSM-3
1, A X
Produt | Swich | gy | Bodytengh | P swiching | Swiching | (CLLLLY | Swichig | pofiare, | rumparars | Soniviy
mm (inch) (Vdc - min.) (Q) (°C) (AT)

MISM-7 A: SPST-NO Glass 7.00(.276) 13.72(540) 10 170 Vdc, 120 Vac 175 0.25Adc, 0.18 Aac 015 -40t0+125 6-20 .

MDSM-10 A:SPST-NO Glass 10.16(.400) 15.62(.615) 10 200Vde, 140 Vac 250 0.5Adc, 0.35 Aac 012 -40t0+125 1025 D

MDSM-4 A:SPST-NO Glass 15.24(.600) 19.30(.760) 10 200 Vdc, 140 Vac 250 0.5Adc, 0.35 Aac 01 -40t0+125 12-38 .

MASM-14 A: SPST-NO Glass 14.00(.551) 44.30(1.744) 10 200 Vidc, 140 Vac 200 0.5Adc, 0.35 Aac 01 -40t0+125 10-30 D

MDSM-DT C: SPDT-CO Glass 14.73(580) 25.40(1.00) 5 175Vde, 120 Vac 200 0.25Adc, 0.18 Aac 0.1 -40t0+125 15-30 .

MLSM-4 A: SPST-NO Glass 15.24(600) 19.56(.770) 20 200 Vdc, 140 Vac 250 1.0Adc, 0.7 Aac 0.1 -40to +125 17-38 .

MLSM-3 A:SPST-NO Glass 15.24(.600) 19.56(.770) 20 200 Vdc, 140 Vac 250 1.0Adc, 0.7 Aac 01 -40t0+125 17-38 D
For details on electrical specifications, A:SPST-NO = Single Pole Single Throw — Normally Open. All Reed Switches are RoHS compliant. **Breakdown Voltage — per MIL-STD-202,
visit littelfuse.com. C:SPDT-CO = Single Pole Double Throw — Change Over. Certification: Contact Littelfuse for Method 301. 720 W for 100-265 VAC loads,

NO = Normally Open. certified ratings. 10 W for all other loads.

©2020 Littelfuse, Inc.



Reed Switches (continued)

Overmolded

59166 59170

Lead-Lead
Length
mm (inch)

Breakdown
Voltage**
(Vdc - min.)

Contact Operating
Resistance | Temperature
(@) (°C)

Magnetic
Sensitivity
(AT)

Switch
Type

Product
Series

Body Length
mm (inch)

Switching
Power (W)

Switching
Voltage (V)

Switching
Current (A)

Package

59165 A:SPST-NO | Overmolded ~ 16.00(.630) 20.20(.795) 10 200 Vdc, 140 Vac 250 0.5Adc, 0.35 Aac 01 -4010+125 10-25 .
9166 A:SPST-NO  Overmolded ~ 16.00(.630) 19.51(.768) 10 200 Vdc, 140 Vac 250 0.5Adc, 0.35 Aac 01 -4010+125 10-26 .
59170 A:SPST-NO ' Overmolded 11.43(.450) 16.25(.640) 10 200 Vdc, 140 Vac 250 0.5Adc, 0.35Aac 015 -40t0+125 10-25 .

Reed Sensors

R
59630 " 59300
Overall Dimensions Contact Switching | Breakdown | Switching Contact
Rating Voltage Voltage Current Resistance, Initial
Product _
Seri DR
eries .
mm (inch)
0L Moo M M Mec
Float Sensor, Normally Open 23.70(0.930) x 43.70 (1.720) 10 200 250 05 02
- Float Sensor, Normally Open High Voltage 23.70(0.930) x 43.70 (1.720) 10 300 450 0.5 0.2
5
Float Sensor, Changeover 23.70(0.930) x 43.70 (1.720) 5 175 200 0.25 02
Float Sensor, Normally Closed 23.70(0.930) x 43.70 (1.720) 10 200 250 05 02
59300 Level Sensor, Normally Open (Float Not Included) 19.90 (0.783) x 67.55 (2.660) 10 200 250 05 02

Overall Dimensions

Product
Series

Switching | Breakdown
Voltage Voltage
Vdc

Description mm (inch)

Vane Sensor, Normally Open 25.40(1.000) x 19.05 (0.750) x 6.35 (0.250) 5 175 200 0.25 0.2

Vane Sensor, Changeover 25.40 (1.000) x 19.05 (0.750) x 6.35 (0.250) 5 175 200 0.25 0.2

0 Vane Sensor, Normally Closed 25.40 (1.000) x 19.05 (0.750) x 6.35 (0.250) 10 200 250 05 0.2
Vane Sensor, Normally Closed High Voltage 25.40 (1.000) x 19.05 (0.750) x 6.35 (0.250) 10 300 450 05 0.2

Vane Sensor, Normally Open 25.40 (1.000) x 19.05 (0.750) x 6.35 (0.250) 5 175 200 0.25 0.2

Vane Sensor, Changeover 25.40(1.000) x 19.05 (0.750) x 6.35 (0.250) 5 175 200 0.25 0.2

g Vane Sensor, Normally Closed 25.40(1.000) x 19.05 (0.750) x 6.35 (0.250) 10 200 250 05 0.2
Vane Sensor, Normally Closed High Voltage 25.40(1.000) x 19.05 (0.750) x 6.35 (0.250) 10 300 450 05 0.2

Heavy Duty Vane Sensor, Normally Closed 32.50(1.280)x 32.25(1.271) x 23.25(0.915) 10 200 250 05 0.2

59090 Heavy Duty Vane Sensor, Normally Closed High Voltage 32.50(1.280)x 32.25(1.271) x 23.25(0.915) 10 300 450 05 0.2
Heavy Duty Vane Sensor, Changeover 32.50(1.280)x 32.25(1.271) x 23.25(0.915) 5 175 200 0.25 0.2

For details on electrical specifications,
visit littelfuse.com.

A:SPST-NO = Single Pole Single Throw — Normally Open.
C:SPDT-CO = Single Pole Double Throw — Change Over.
NO = Normally Open.

All Reed Switches are RoHS compliant.
Certification: Contact Littelfuse for
certified ratings.

**Breakdown Voltage — per MIL-STD-202,
Method 301. 20 W for 100-265 VAC loads,
10 W for all other loads.

Littelfuse.com



Reed Sensors (continued)

Product
Series

Product
Series

59025

59030

59040

59090 Reed Sensor

DR

Push-button Seat Sensor (Reed)

Seat Sensor with Dome (Reed)

Description

Ultra-Mini Firecracker
Mini Firecracker
Aluminum Mini Firecracker
Firecracker, Normally Open
Firecracker, Changeover
Firecracker, Normally Closed
Firecracker, Normally Open
Firecracker, Normally Open High Voltage
Firecracker, Changeover
Firecracker, Normally Closed
Firecracker, Normally Open
Firecracker, Normally Open High Voltage
Firecracker, Changeover
Firecracker, Normally Closed
Press-Fit Firecracker, Normally Open

Press-Fit Firecracker, Changeover

Press-Fit Firecracker, Normally Closed

How is the Sensor Used Here?

Our Reed Vane Sensor 59090 senses
when the grass bag is in the proper

position on the electric powered lawn

mower. If not sensed, the mower will
not activate.

©2020 Littelfuse, Inc.

Seat Occupancy

Overall Dimensions

mm (inch)

LxWxH
32.51(1.280) x 26.67 (1.050)  37.34 (1.470)
108.20 (4.260)  69.85 (2.750) x 39.88 (1.570)

Overall Dimensions

3.13(0.123) x 9.00 (0.354)
5.10(0.201) x 15.24 (0.600)
5.10(0.201) x 15.24 (0.600)
5.80 (.228) x 25.4 (1.000)
5.80 (.228) x 25.4 (1.000)
5.80 (.228) x 25.4 (1.000)
6.22 (0.245) x 25.40 (1.000)
6.22 (0.245) x 25.40 (1.000)
6.22 (0.245) x 25.40 (1.000)
6.22 (0.245) x 25.40 (1.000)
6.22 (0.245) x 38.10 (1.500)
6.22 (0.245) x 38.10 (1.500)
6.22 (0.245) x 38.10 (1.500)
6.22 (0.245) x 38.10 (1.500)
9.5(0.375) Hole @ x 31.00 (1.220)
9.5(0.375) Hole @ x 31.00 (1.220)
9.5(0.375) Hole @ x 31.00 (1.220)

Contact
Rating

Contact
Rating

10
10

Switching
Voltage

175
175
200
300
175
175
200
300
175
175
200
175
175

200
200

Break-
down
Voltage

175
175
175
250
200
200
250
450
200
200
250
450
200
200
250
200
200

Switching | Breakdown | Switching
Voltage

Voltage

250
250

0.25
0.25
0.5
0.5
0.25
0.25
0.5
0.25
0.25

Current

0.5
0.5

Contact
Resistance, Initial

0.25

0.25

0.25
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

Contact
Resistance, Initial

0.2
0.2

Mating
Actuator

57020
57020
57020

57022

57025

57030

57040




Reed Sensors (continued)

Threaded Barrel

Overall Dimensions Con!act . e -
Product Deseription : Rating Resistance, Initial Mating
Series mm (inch) Ohms Actuator
Thread Pitch x L

Stainless Steel Threaded Barrel Sensor, Normally Open M8 x 1.25 Pitch x 36.00 (1.420) 10 200 250 05 0.2
Stainless Steel Threaded Barrel Sensor, Normally Open High Voltage M8 x 1.25 Pitch x 36.00 (1.420) 10 300 450 0.5 0.2

240 Stainless Steel Threaded Barrel Sensor, Changeover M8 x 1.25 Pitch x 36.00 (1.420) 5 175 200 0.25 0.2 V0
Stainless Steel Threaded Barrel Sensor, Normally Closed M8 x 1.25 Pitch x 36.00 (1.420) 5 175 200 0.25 0.2
Threaded Barrel Sensor (Standard), Normally Open (5/16 x 24) Pitch x 38.10 (1.500) 10 200 250 05 02
Threaded Barrel Sensor (Standard), Normally Open High Voltage (5/16 x 24) Pitch x 38.10 (1.500) 10 300 450 05 02

20 Threaded Barrel Sensor (Standard), Changeover (5/16 x 24) Pitch x 38.10 (1.500) 5 175 200 0.25 02 .
Threaded Barrel Sensor (Standard), Normally Closed (5/16 x 24) Pitch x 38.10 (1.500) 5 175 200 0.25 02
Threaded Barrel Sensor (Metric), Normally Open M8 x 1.25mm Pitch x 38.10 (1.500) 10 200 250 05 0.2
Threaded Barrel Sensor (Metric), Normally Open High Voltage M8 x 1.25mm Pitch x 38.10 (1.500) 10 300 450 05 0.2

2 Threaded Barrel Sensor (Metric), Changeover M8 x 1.25mm Pitch x 38.10 (1.500) 5 175 200 0.25 0.2 oo
Threaded Barrel Sensor (Metric), Normally Closed M8 x 1.25mm Pitch x 38.10 (1.500) 5 175 200 0.25 02
Heavy Duty Threaded Barrel, Normally Open M12 x Tmm Pitch x 46.00 (1.810) 10 200 250 0.5 0.2
Heavy Duty Threaded Barrel, Normally Open High Voltage M12 x Tmm Pitch x 46.00 (1.810) 10 300 450 0.5 0.2

e Heavy Duty Threaded Barrel, Changeover M12 x Tmm Pitch x 46.00 (1.810) 5 175 200 0.25 0.2 o
Heavy Duty Threaded Barrel, Normally Closed M12 x Tmm Pitch x 46.00 (1.810) 5 175 200 0.25 0.2

59210

. . Contac Switchi Breakdown Contact
Overall Dimensions . . "
Rating Voltage Voltage Resistance, Initial
Product

Description mm (inch)

Series

59210 Lever Arm Sensor 24(0.945) x 23 (0.906) x 10 (0.394) 10 200 250 0.5 0.2

How is the Sensor Used Here?

59145 Reed Sensor

There are four magnets on the dust filter
and one Sensor on the vacuum cleaner.
If the dust filter is assembled, the Sensor
will be actuated by the magnet, and the
vacuum cleaner is ready to be used.

Littelfuse.com



Reed Sensors (continued)

Flange/Flat Pack

Contact | Switching | Breakdown | Switching Contact

Rating Voltage Voltage Current | Resistance, Initial .
Product Description Mating
Series P mm (inch) A Ohms Actuator

mmmm“

40.17 (1.582) x 19.05 (0.750) x 6.60

Overall Dimensions

Terminal Flange Mount Sensor, Normally Open (0.260) 10 05 02

59105 Terminal Flange Mount Sensor, Normally Open High Voltage 4017(1.582) T(J 26005) (0.750)x 6.60 10 300 450 05 02 57105
Terminal Flange Mount Sensor, Normally Closed 4017(1.582) TJ 26005) (0.750)x 6.60 5 175 200 0.25 0.2
Pinned Flange Mount Sensor, Normally Open 25123 TJ 2'5005) IRl cEs 10 200 250 05 0.2

59125 Pinned Flange Mount Sensor, Normally Open High Voltage 3123, TJ 2'500‘:; IWIEL s 10 300 450 0.5 02 57125
Pinned Flange Mount Sensor, Normally Closed A TJ 2500‘:; el s 5 175 200 0.25 0.2
High-Temp Flange Mount Sensor, Normally Open 28.57(1.125) T(J 2'5005) (0.750)x 6.35 10 200 250 05 0.2
High-Temp Flange Mount Sensor, Normally Open High Voltage 28.57(1.125) T(J 2'5005) (0.750)x 6.35 10 300 450 05 02

59135 ' 57135
High-Temp Flange Mount Sensor, Changeover 28.57(1.125) T(J 2'5005) (0.750)x 6.35 5 175 200 0.25 0.2
High-Temp Flange Mount Sensor, Normally Closed 28.57(1.125) TJ 25005) (0.750)x 6.35 5 175 200 0.25 0.2
Mini Flange Mount Sensor, Normally Open 23.0(0.906) x 14.00 (0.551) x 6.00 (0.236) 10 200 250 0.5 02

, Mini Flange Mount Sensor, Normally Open High Voltage 23.0(0.906) x 14.00 (0.551) x 6.00 (0.236) 10 300 450 0.5 0.2 )

5914 5714

Mini Flange Mount Sensor, Changeover 23.0(0.906) x 14.00 (0.551) x 6.00 (0.236) 5 175 200 0.25 02
Mini Flange Mount Sensor, Normally Closed 23.0(0.906) x 14.00 (0.551) x 6.00 (0.236) 5 175 200 0.25 0.2
Mini Flange Mount Sensor, Normally Open 23.0(0.906) x 14.00 (0.551) x 6.00 (0.236) 10 200 250 0.5 0.2

Mini Flange Mount Sensor, Normally Open High Voltage 23.0(0.906) x 14.00 (0.551) x 6.00 (0.236) 10 300 450 0.5 0.2 )

59141 5714

Mini Flange Mount Sensor, Changeover 23.0(0.906) x 14.00 (0.551) x 6.00 (0.236) 5 175 200 0.25 02
Mini Flange Mount Sensor, Normally Closed 23.0(0.906) x 14.00 (0.551) x 6.00 (0.236) 5 175 200 0.25 02
Flange Mount Sensor, Normally Open 25123 TJ 2'5005) IWIEL s 10 200 250 05 0.2
Flange Mount Sensor, Normally Open High Voltage a1z, TJ 2'5005) IWIEL s 10 300 450 05 0.2

59145 ' 57145
Flange Mount Sensor, Changeover i3, TJ 2'500‘:; IWIEL e Ess 5 175 200 0.25 0.2
Flange Mount Sensor, Normally Closed iz X((; 2500‘:; IWIELEs 5 175 200 0.25 0.2
Flange Mount Sensor, Normally Open 28.57(1.125) T(J 2'5005) (0.750)x 6.35 10 200 250 05 0.2
Flange Mount Sensor, Normally Open High Voltage 28.57(1.125) T(J 2'5005) (0.750)x 6.35 10 300 450 05 0.2

59150 ' 57150
Flange Mount Sensor, Changeover 28.57(1.125) TJ 2'5005) (0.750)x 6.35 5 175 200 0.25 0.2
Flange Mount Sensor, Normally Closed 28.57(1.125) TJ 2500‘:; (0.750)x 6.35 5 175 200 0.25 0.2

For details on electrical specifications,
visit littelfuse.com.

©2019 Littelfuse, Inc.



Reed Relays

HE3300 Series

Overall Dimensions

. Coil Contact Ratings,
Zalhlir Resistance Switchin
Transfer Molded Body External Shield Body 9
Product _n Contact
Series Description Form
mm (inch) mm (inch) Vdc Vdc Ohms Vdc
LxWxH LxWxH Nominal
HE3321A0400 5 22 500
HE3321A1200 = Reed Relay, SIL, SPST-NO | 24.13(0.950) x 7.00 (0.276) x 7.40 (0.291) 24.90(0.980) ;(07339"0'299) X780 12 22 500 200 05 10 Form A
HE3321A2400 24 44 2000
HE3321C0500 5 " 125
HE3321C1200  Reed Relay, SIL, SPDT-CO  24.13 (0.950) x 7.00 (0.276) x 7.40 (0.291) LD ;(07339"0'299) 7 12 22 500 175 0.25 B Form C
HE3321C2400 24 44 2000
HE3351A0500 5 14 125
HEassiatgop  eed Relay, SIL SPSTNO, - 5y 4310 950) 7,00 (0.276) x 7.40 (0.201) 2490 (0-980)x 760 (0.299) x7.80 12 2 500 3 05 10 FormA
High Voltage (0.307)
HE3351A2400 24 44 2000

F. HE3600 Series

Overall Dimensions

Coil Contact Ratings,

Ll Resistance Switchin
Transfer Molded Body External Shield Body 9
Product Contact

Series DI Form

m ( Vde Vdc Ohms Vdc A W
I R R e T L AT
HE3621A0500 5 14 500
HE3621A1200  Reed Relay, SIL, SPST-NO  19.05 (0.750) = 5.08 (0.200) x 7.45 (0.293) | 19.70 (0.776) x 5.65 (0.222) x 7.87 (0.310) 12 22 1000 200 0.5 10 Form A
HE3621A2400 24 31 2150

How is the Sensor Used Here?

59141 Reed Sensor

There are two Sensors in the coffee
machine: one is to detect if the
coffee machine top lid is open or
closed; the other one does the same
for the rotating door.

Littelfuse.com



Reed Relays (continued)

HE700 Series

Overall Dimensions . .
Coil Contact Ratings,

Series Description Form

mm (inch)

L Resistance Switchin
Transfer Molded Body External Shield Body 9
Product Contact

HE721A0500 5 12 500
HE721A1200  Reed Relay, DIL, SPST-NO | 19.05 (750)x 7.22 (0.284) x 5,50 (0.217)  2014(0.793) ‘XO?Z%'(DSOU) X582 12 31 1000 200 05 10 FomA
HE721A2400 24 4 2150
HE721B0500 5 65 500
HE721B1200  Reed Relay, DIL, SPSTNC  19.05(750)x7.22(0.284)x5.50 0217)  20-14(0.793) ‘XO?Z%'(U-SUU) i 12 14 500 200 05 10 FomB
HE72182400 2% 28 2150
HE721C0500 5 14 200
HE72101200  Reed Relay, DIL, SPDT-CO | 19.05(750) x 7.22 (0.284) x 5,50 (0217)  2014(0.793) ‘XO?Z%'(DSOU) X582 12 2 500 175 | 025 5 Form C
HE721C2400 24 1 2000
HE721E0500 5 14 200
HEZ21E1200  Reed Relay, DIL, SPDT-CO  19.05(750)x7.22(0.284)x5.50 0217)  20-14(0.793) ‘XO?Z%'(U-SUU) i 12 2 500 175 | 025 5 Form C
HE721E2400 2% 4 2000
HE721R0500 5 14 200
HE721R1200  Reed Relay, DIL, SPDT-CO | 19.05 (750) x 7.22 (0.284) x 5,50 (0217)  2014(0.793) ‘XO?Z%'(DSOU) X582 12 2 500 175 | 025 5 Form C
HE721R2400 24 1 2000
HE722A0500 5 12 200
HE722A1200  Reed Relay, DIL, DPSTNO  19.05(750)x 7.22 (0.284) x5.50 (0.217)  20-14(0.793) ‘XO?Z%'(U-SUU) il 12 2 500 200 05 10 FomA
HE722A2400 2% 46 2150
HE751A0500 5 12 500
HE751A1200 e Rﬁlgﬁ \%EZZST?NO' 19.05(750) x 7.22 (0.284) x 550 (0217)  2014(0793) ‘XO?Z%,(D'SOU) 082 12 31 1000 30 05 10 FormA
HE751A2400 24 4 2150

Hall Effect Sensors

Flat Flange Mount

. Operating
Overall Dimensions Operating Supply Temperature Rating

Supply Current
StiEL Description Voltage

mm (inch)

LxWxH Vde b Operating Storage

Series

Miniature Flange Mount Hall, 2-Wire 25.50 (1.004) x 11.00 (0.433) x 3.00 (0.118) 3.75t024 N/A Current N/A N/A -40 to +100 -65 to +105
- ) Sinking/Open 04vVa@
55100 Miniature Flange Mount Hall, 3-Wire 25.50 (1.004) x 11.00 (0.433) x 3.00 (0.118) 381024 N/A Voltage Collector 10mA -40 to +100 -65 to +105
Miniature Flange Mount Hall, Analog 2550 (1.004)  11.00(0.433) x 3.00(0.118) 451055 N/A 6;22% 485V 035V -40t0+100  -65t0+105
55110 LED Flange Mount Hall 34.00(1.399) x 14.00 (0.551) x 10.00 (0.394) 3.8t024 N/A Voltage Vdd-anA@ ) Uzé \r/ﬂA@ -40 to +85 -65 to +85
For details on electrical specifications, A:SPST-NO = Single Pole Single Throw — Normally Open
visit littelfuse.com. C:SPDT-CO = Single Pole Double Throw — Change Over.

NO =Normally Open
©2019 Littelfuse, Inc.



Hall Effect Sensors (continued)

_ Operating
Overall Dimensions Operating Supply Temperature Rating
Product o Supply Current
Series Description Voltage
mm (mch)
-m o |
Flange Mount Hall, 2-Wire 23.00 (0.906) x 14.00 (0.551) x 6.00 (0.236) 3751024 Current N/A 22-56mA  -40to+100 -65 to +105
) Sinking/Open o4ve
55140 Flange Mount Hall, 3-Wire 23.00(0.906) x 14.00 (0.551) x 6.00 (0.236) 38t024 N/A Voltage Collector 20 mA -40 to +100 -65 to +105
Flange Mount Hall, Analog 23.00 (0.906) x 14.00 (0.551) x .00 (0.236) ~ 451055 N/A OJ?;Z% 465V 035V -40t0+100 -65t0+105
Analog
55300 Flat Pack Rotary Hall 28.50 (1.122) x 20.40 (0.803) x 6.35 (0.250) 45t05.5 16 Voltage 45V 05V -40to+105  -65t0 +105
or PWM
55310 Flat Pack Digital Hall 28.50 (1.122) x 20.40 (0.803) x 6.35 (0.250) 4751024 6 Current N/A 20mA -40 to +105 -65 to +105
Round Flange Mount
';'4
55505
. Operating
Overall Dimensions Operating Supply Temperature Rating
Product _ Supply Current
Series Description - Voltage
mm (inch)
LxWxH Vde . Operating Storage
17.86(0.703) x 36.75 (1.447) . 0sv@
55505 Flange Mount Geartooth Hall « 1140(0.551) 4751024 N/A Digital Vdd-2 20 mA -40t0+125 | -65t0+125

Threaded Barrel

55075
. Operating
Overall Dimensions Operating Supply Temperature Rating
Product _n Supply Current
Series Description Voltage
mm (inch)
Thread Pitch x L Vdc . Operating Storage
5075 Stainless Steel M12 Geartooth Hall M12 x 1 Pitch x 46.00 (1.811) 47510252 N/A Digital Vdd-2 Ozg \r/n/@f -40 t0 485 -65 to +85

Rotary/Angular

L 55250

. Operating
Overall Dimensions Operating Supply Temperature Rating

Product D _n Supply Current
Series escription Voltage

o openg s

Analog
55250 Rotary Hall 50.00 (1.968) x 37.30 (1.469) x 28.25(1.112)  45t055 16 Voltage 45V 05V -40t0+125  -65t0+125
or PWM

Littelfuse.com



Magnetic Actuators

Rectangular

Product
Series

Product
Series

Description

AINiCo Magnet
AINiCo Magnet
AINiCo Magnet
AINiCo Magnet
Neodymium Magnet
Neodymium Magnet
Neodymium Magnet
Actuator for Terminal Flange Mount Sensor
Actuator for Pinned Flange Mount Sensor
Actuator for High-Temp Flange Mount Sensor
Actuator for Mini Flange Mount Sensor
Actuator for Mini Flange Mount Sensor
Actuator for Mini Flange Mount Sensor
Actuator for Flange Mount Sensor
Actuator for Flange Mount Sensor
Actuator for Mini PCB Mount Overmolded
Actuator for PCB Mount Overmolded

Description

Neodymium Magnet
Neodymium Magnet
Ceramic Magnet
AINiCo Magnet
AINiCo Magnet
AINiCo Magnet
AINiCo Magnet
Actuator for Mini Firecracker
Actuator for Firecracker
Actuator for Firecracker
Actuator for Long Firecracker
Actuator for Firecracker with Retaining Ribs
Actuator for Stainless Threaded Barrel Sensor
Actuator for Threaded Barrel Sensor (Standard)
Actuator for Threaded Barrel Sensor (Metric)

Actuator for Heavy Duty Threaded Barrel

For details on electrical specifications,

visit littelfuse.com.

©2019 Littelfuse, Inc.

Overall Dimensions

LxWxH
12.70(0.500) x 1.60 (0.062) = 1.60 (0.062)
25.40 (1.000) x 4.80 (0.190) x 4.80 (0.190)
19.10(0.750) x 3.20 (0.120) x 3.20 (0.120)
25.40 (1.000) x 6.35 (0.250) x 6.35 (0.250)
7.62(0.300) x 3.18 (0.125) x 3.18 (0.125)
19.05(0.750) x 3.18 (0.125) x 3.18 (0.125)
21.00(0.827) x 7.00 (0.276) x 4.70 (0.185)
28.57 (1.125) x 19.05 (0.750) x 6.35 (0.250)
28.57 (1.125) x 19.05 (0.750) x 6.35 (0.250)
28.57 (1.125) x 19.05 (0.750) x 6.35 (0.250)
23.00(0.906) x 14.00 (0.551) x 6.00 (0.236)
23.00 (0.906) x 14.00 (0.551) x 6.00 (0.236)
23.00(0.906) x 14.00 (0.551) % 6.00 (0.236)
28.57 (1.125) x 19.05 (0.750) x 6.35 (0.250)
28.57 (1.125) x 19.05 (0.750) x 6.35 (0.250)
17.78(0.700) x 3.30 (0.130) x 4.32 (0.170)
22.86(0.900) x 4.57 (0.180) x 4.57 (0.180)

6.35(0.250) x 6.35 (0.250)
4.40(0.173) x 6.00 (0.236)
12.70(0.500) x 5.08 (0.200)
4.60 (0.182) x 25.40 (1.000)
3.00(0.118) x 15.00 (0.590)
4.00(0.157) x 20.0 (0.787)
6.00(0.236) x 25.0 (0.984)
5.10(0.201) x 15.24 (0.600)
5.80 (0.228) x 25.40 (1.000)
6.22 (0.245) x 25.40 (1.000)
6.22 (0.245) x 38.10 (1.500)
9.5(0.375) x 31.00 (1.220)
M8 x 1.25 Pitch x 36.00 (1.420)
(5/16 x 24) Pitch x 38.10 (1.500)
M8 x 1.25 Pitch x 38.10 (1.500)
M12 x 1.00 Pitch x 46.00 (1.810)

mm (inch) Material

AINiCo-5
AINiCo-5
AINiCo-5
AINiCo-5
NdFeB 45H
NdFeB 35H
NdFeB 35H
AINiCo-5
AINiCo-5
AlINiCo-5
AINiCo-5
AINiCo-5
NdFeB 35H
AINiCo-5
AINiCo-5
AINiCo-5
AINiCo-5

Material

NdFeB 35H
NdFeB 35SH
Ceramic-5
AINiCo-5
AINiCo-5
AINiCo-5
AINiCo-5
AINiCo-5
AINiCo-5
AINiCo-5
AINiCo-5
NdFeB 35H
AINiCo-5
AINiCo-5
AINiCo-5

Ceramic-2

57045

Recommended Operating Temp.

57070

450
450
450
450
120
120
120
105
105
150
105
105
105
105
105
105
105

120
150
250
450
450
450
450
105
105
105
105
105
105
105
105
105



Leaded Thermistors

Epoxy Coated Thermistors

P

AC DC

":\\x_sc

Thermal
Time
Constant,
Max. -
Still Air

Dissipation
Constant,
Nominal

Beta
Nominal

Resistance
Tolerance

Overall
Dimensions

Temperature

Resistance Coefficient

Product

Series Description

Inches

Miniature Leaded Epoxy Coated

KC Thermistors (135°C), Kynar Insulated 0.095x 15 100 - 100,000 1,10 B',\ZGEJ' 33-468  2941-4140 1 10
Lead Wire '
Miniature Leaded Epoxy Coated BEFGH
LC Thermistors (150°C), 0095 x15 100 - 100,000 2,510 ' JH ' 33-4.68  2941-4140 1 10
Tinned Solderable Wire '
Miniature Leaded Epoxy Coated 50.000-
SC Thermistors (150°C), Tinned 0.095x 1.5 p 5 J 44-45 3892 2 10
; 100,000
Solderable Wire
Miniature Leaded Epoxy Coated
1C Thermistors (150°C), Teflon Insulated Wire 0.095x 1.5 100 - 100,000 10 B.FG JR 33-468  2941-4140 1 10
Miniature Leaded Epoxy Coated
AC Thermistors (125°C), Tinned Solderable 0.140 x 0.675 10,000 1 E1,J 44 3892 2 15
Lead Wire
Miniature Leaded Epoxy Coated
DC Thermistors (150°C), Tinned Solderable 0.125x 1.0 100 - 100,000 1;2,10 B,FG, JR 33-468  2941-4140 3 15

Lead Wire

Glass Probe Thermistors

Thermal
Time
Constant,
Max. -
Still Air

Dissipation
Constant,
Nominal

Beta
Nominal

Resistance
Tolerance

Overall
Dimensions

Temperature

Resistance Coefficient

Product

Series Description

Inches

Body & x Body

0.070 % 0.500

High-Temperature Glass Housing
Thermistors (300°C), Tinned Solderable
Lead Wire

GL 2252

For details on electrical specifications,
visit littelfuse.com.

Product Overview

Thermal Sensing Solutions:
Thermistors, RTDs, Probe Assemblies

Littelfuse offers a broad range of thermistors, RTDs, probes, and assemblies for demanding
temperature sensing applications worldwide. To learn more, download the Temperature
Sensors Product Overview.

Thermal Time
Constant,
Max. - Well-
Stirred 0il

Temperature
LET]

5510 +135

-55t0 +150

-55t0 +150

-55t0 +150

5510 +125

2-3 -55t0+150

Thermal Time
Constant,
Max. - Well-
Stirred 0il

Temperature
LET]

Mm

-5510+250

Scan or click to
download now

Littelfuse.com



Leaded Thermistors (continued)

Glass Coated Chip Thermistors

Q w

Product
Series

Description

Radial Leaded Glass Coated
GO Chip Thermistors (0.140" Dia.),
Solderable Lead Wire

Radial Leaded Glass Coated
GR Chip Thermistors (0.090" Dia.),
Solderable Lead Wire

Radial Leaded Glass Coated
GS Chip Thermistors (0.060" Dia.),
Solderable Lead Wire

Radial Leaded Glass Coated
GT Chip Thermistors (0.039" Dia.),
Solderable Lead Wire

Product

Series Description

D0-34 Glass Encapsulated Thermistors (300°C),
Standard =~ DO-34 Package, Tinned CCS Lead Wire
D0-35 Glass Encapsulated Thermistors (300°C),
Standard =~ DO-35 Package, Tinned CCS Lead Wire
DO-41 Glass Encapsulated Thermistors (300°C),
Standard =~ DO-41 Package, Tinned CCS Lead Wire
Interchangeable Glass Encapsulated
JL Thermistors, D0-35 Package, + 0.5°C
Accuracy
Interchangeable Glass Encapsulated
JM Thermistors, D0-35 Package, + 1.0°C
Accuracy
USUG1000 UL Recognized Glass Encapsulated

Thermistors, D0-35 Package

For details on electrical specifications,
visit littelfuse.com.

©2019 Littelfuse, Inc.

Overall
Dimensions

Inches

Bead o x Lead

0.140x 1.00
0.090 x 1.00
0.060 x 1.00

0.039x1.00

Overall
Dimensions

Inches

Body ¢ x Body

0.065x0.110
0.075x0.160

0.110x0.170

0.075x0.160

0.075%0.160

0.075x0.160

\ o

Resistance

Resistance
Tolerance

252 0
100-100000 1020
omeo
11188%00 L

LY

Glass Encapsulated Thermistors

L) L)

i, GS GT

Thermal
Time

Constant,
Max. -
Still Air

Dissipation
Constant,
Nominal

Beta
Nominal

Temperature
Coefficient

J 44 3977
B7,E1,FJ, R 318-468 2826 - 4263 1:3 14
E1.G,J.R 3.38-525 3047 - 4668 07 5
B, E’J” FL}J1 1. 33-452 3009 -4350 0.45 25

‘ D0-35 Standard

Resistance

Resistance
Tolerance

500 -
5,000,000

100 - 33,000 10

10,000 -
100,000

10,000 -
100,000

10,000 -

250,000 2,510

Thermal
Time
Constant,
Max. -
Still Air

DIESTEL]
Constant,
Nominal

Beta
Nominal

Temperature
Coefficient

R-T Curve

@25°C

FJ N1, R 3.86-468  3419-4263 2 5
B,E E1F
F13,G, H, J,
L1 N1, R, V3, 33-533 2941 - 4640 2 2-8
V4, Y, Y1
B,FJR 3.31-468  2941-4140 3 8
J 44 3892 2 5
J 44 3892 2 5
J 3.67 3892 2

Thermal Time
Constant,
Max. - Well-
Stirred 0il

Thermal Time
Constant,
Max. - Well-
Stirred 0il

05

0511

0.5

0.5

Temperature

LET]

-55 t0 +250

-55t0 +300

-55 10 +300

-55t0 +300

Temperature

Rating

-55 0 +300

-55t0 +300

-5510 +300

-55t0 +300

-55t0 +300

-40 to +150



Leaded Thermistors (continued)

Interchangeable Thermistors

Overall

Dimensions
Product

Series

Description

Inches

\

N\

Resistance | Accuracy

Bead W x Bead L m

Standard Precision Interchangeable
Thermistors (135°C), + 0.1°C Accuracy,
Kynar Insulated Leads

0.095% 1.5

Standard Precision Interchangeable
Thermistors (135°C), + 0.2°C Accuracy,
Kynar Insulated Leads

0.095x 1.5

Precision Interchangeable
Thermistors (135°C), + 0.5°C Accuracy,
Kynar Insulated Leads

0.095x 1.5

Precision Interchangeable
Thermistors (135°C), + 1.0°C Accuracy,
Kynar Insulated Leads

0.095x% 1.5

Ultra Precision Interchangeable
Thermistors (80°C), + 0.05°C Accuracy,
Uninsulated Leads

0.095x 1.5

Standard Precision Interchangeable
Thermistors (150°C), + 0.1°C Accuracy,
Uninsulated Leads

0.095x 1.5

Standard Precision Interchangeable
Thermistors (150°C), + 0.2°C Accuracy,
Uninsulated Leads

0.095x 1.5

Precision Interchangeable
Thermistors (150°C), + 0.5°C Accuracy,
Uninsulated Leads

0.095x 1.5

Precision Interchangeable
Thermistors (150°C), + 1.0°C Accuracy,
Uninsulated Leads

0.095x 1.5

11[3%?0006 01°C  GJR | 404-468
1168?0005 e L B
11630506 £0°C G JR  404-468
2,752-50000  +0.05°C J a4
1168?0006 01°C  GJR  404-468
11[5%?506 05C EGJR 367-468
11[3%?506 £10°C  EGJR 367-488

Surface Mount Thermistors

Product

Series Description

Surface Mount End-Banded Chip Thermistors

BA 0402 Style (125°C)
RB Surface Mount End-Banded Chip Thermistors
* 0603 Style (125°C)
KR Surface Mount End-Banded Chip Thermistors
- 0805 Style (125°C)
R Surface Mount End-Banded Chip Thermistors

1206 Style (125°C)

For details on electrical specifications,
visit littelfuse.com.

Overall
Dimensions

Inches

0.0394 x 0.0197 x 0.208

0.063 x 0.0315 x 0.0335

0.0787 x 0.0492 x 0.050

0.126 x 0.063 x 0.050

End-Banded Chip Thermistors

Temperature
Coefficient

\ N

Beta
Nominal

3575 - 4140

3575 - 4140

3575 - 4140

3575 - 4140

3892

3575 - 4140

3575 - 4140

3263 - 4140

3263 - 4140

Resistance
Tolerance

10,000 - 200,000

1,000 - 200,000

1,000 - 200,000

1,000 - 500,000

Dissipation
Constant,
Nominal

Temperature
Coefficient

-4.4

Thermal
Time
Constant,
Max. -
Still Air

Beta
Nominal

3800 - 4250

3250 - 4250

3250 - 4250

3250 - 4250

Max. - Well-

Thermal
Time
Constant, Rating

Stirred 0il

1 -80to +135
1 -80t0 +135
1 -80to +135
1 -80to +135
1 -5510 +80
1 -80t0 +135
1 -80t0 +135
1 -80to +135
1 -80to +135

Max. Power

300mW

320 - 400 mW

Temperature| pax. Storage

& Operation

Temperature
for Best Long-
Term Stability

-80to +75

-80to +120

-80t0+120

-80to +120

-5510 450

-80to +75

-80t0+120

-80to +120

-80t0+120

Temperature

-40 to +125

-40 to +125

-40to +125

-40 to +125

Littelfuse.com




Surface Mount Thermistors (continued)

Leadless Top-Bottom Terminated Chip Thermistors

BC

0 I Resi T B Dissipation Thermal TR
vera Resistance esistance emperature eta Constant, Time Constant, p

ER Dimensions Tolerance Coefficient Nominal Nominal Max. - Still Air Rating

Series Description

Inches

LxWxT

Leadless Top/Bottom Terminated Chip

BC Thermistors (150°C) Various Sizes 100 - 100,000 10 B.FEJR -4.68 t0-3.31 2941 - 4140 1 2 -55 to +150

MELF Style Thermistors

Dissipation Thermal

I:)'(llvera_ll Resistance I-Ire?istance T(e:mpﬂe_rgture NBe!a ; Constant, Time Constant, Tenfl{lzir:mre
Product imensions olerance oefficient omina Nominal Max. - Still Air [!]
Seri Description
eries Inches
m Surface Mount NTC L3t 00490075  2185-200000 110 EeES T 4ge3e  330-4140 1 5 55104220

MicroMELF Style (220°C)

Surface Mount NTC LL-34 MiniMELF
HM Interchangeable (220°C) +0.5°C Accuracy 006030135 10,000 - 100,000 05 J A4 3892 2 8 -55 10 4220

B, 02,
Surface Mount NTC LL-34 ) E E1,
M Ve S 20 0060x0135  500-1,000000  1:10 Foy 498033 2941-439 2 8 55104220
R\V3
Surface Mount NTC LL-34 MiniMELF
W aneeable (220°C) 1 0°C Accuracy 00600125 10000100000 44 389 2 8 55104220
B Surface Mount NTE LL-41 00600135 1,000-20,000 10 FLR | -468t0-368 | 3419-4140 3 8 55104220

MELF Style (220°C)

Power Thermistors

Inrush Current Limiting Thermistors

Nominal
Resistance
@ Max. Current

Lead Diameter
Nominal

Disc Resistance Resistance Max Steady
Dimensions Tolerance State Current

Product

Series Description

Inches
Inches
Diameter

ST Inrush Current Limiters (Power Thermistors) 0.275-1.475 0.7-200 15; 20; 25; 30 0.1-30 0.015-6.3 0.018-0.04

Technical Information

What is a Thermistor?

Thermistors are thermally sensitive resistors whose prime function is to exhibit a large,
predictable, and precise change in electrical resistance when subjected to a corresponding Scan or click
change in body temperature. To learn more, visit the Thermistor Technical Information page. to visit now

©2019 Littelfuse, Inc.



Leaded RTDs

Thin-Film Plated RTD Sensors

%

\ PPG

kY

0 I Resist Te q Temperature | Dissipation Thermal Time
e Goontol | Contam, | Gonstn, .-
Product Resistance Nominal 1 m/s Moving Air

Description
Inches +°C
ppm /°C mW/°C

0.0315%0.1181 % 0.049 or
PPG Thin-Film Platinum RTDs ~ 0.0472x 0.063x 0.049or ~ 100-1000 0.06;0.12;0.24 B,C  FO0.15 0.15-06 3750 - 3850 18-22 12-15 -200 to +600
0.118x 0.079x 0.049

Temperature
Rating

Series

Digital Temperature Indicators

Digital Temperature Indicators
.\. setP®

Temperature
Rating

e I

Digital Temperature o
setP” | Indicators, Surface 0.067>0.059 90 00 110 6;12 35000 0.06- | 0.25- 6 1 06 03 1-5 05 6-12 0 Coto
x0.024 0.075 030 +85°C
Mount, 0805 Size

Dimensions
Indicating
Temperature
Resistance
Hold Current
Trip Current
Max. Fault Current

Withstand Voltage

Description

> | Time-to-Trip Current

Inches

173
=
>
(%]
—
=1
=
h=]
<]
a-

Typical S| Power Dissipated

Max. @ 25°C
Indicating
Maximum

For details on electrical specifications,
visit littelfuse.com.

How is the Sensor Used Here?

USP10973
NTC Thermistor Probe
with Copper Housing

At least two sensors per system
are measuring the refrigerant line
temperature in the water source
heat pump.

Littelfuse.com



Thermistor Probes and Assemblies

ght/Cylindrical

USP3275 "N, USP8528 W USP11492 USP11491 USP12920

Max. Storage
& Operation
Temperature for
Best Long-Term

Description Stability

Overall Nominal | Resistance | Temperature Temperature Operating

Dimensions Resistance | Tolerance Accuracy Coefficient Temperature
Product

Series

Probe ¢ x Probe L

Stainless Steel Housing - Pointed Tip,

USP3275 o sl Lot e 0.188x 10.00 10,000 5 J 44 3892 | 55104105
USP7806 Stz Sz | sl 0.125x 1.500 100,000 478 1.0 (+25°C) v 478 -5 t0 +150
PFA Insulated Zip Cord ’ ' ' ’ ' '
Stainless Steel Housing and Spring, N
USP8528 S et oo Wi 0.188x 2.250 10,000 020(+25t0480°C)  J 44 3892 | 55104125
USP10972 Sailzs g ey, PO bz 0.250 x 2.00 10,000 1 J 44 3892 | 55104105
Zip Cord, Moisture Resistant
USP11491 Stainless Steel Housing, 0.125x 2.50 10,000 0.20 J 44 3892 -55t0+150 +120
Teflon Insulated Lead Wire
USP11492 Sz Sz [ sl 0.188x 1.50 10,000 0.20 J 44 3892 -55t0+150 +120
Teflon Insulated Lead Wire
USP12920 Stainless Steel Housing, Glass Braid 0.250 x 2.00 100,000 1 J 44 3892 | 55104300

Insulated, Glass Braid Jacketed Wire

Flanged

USP9728 R, USP10979

Nominal | Resistance Temperature Operating

Overall Dimensions . "
Resistance | Tolerance Coefficient Temperature

Product

Series Description

Inches

Probe o x Probe L | Flange L x Flange W mm

Stainless Steel Housing, #6 Stud Mounting Holes,

USP9728 s Bt s, s B ko e 0250 x 2.250 08150 100,000 2 J 44 %92 55104300

USP10979 Stainless Steel Hausing, # Stud Mounting Holes, 0.250 x 2.250 08150 10,000 1 J 44 3892 55t0+105
Moisture Resistant

USP12836 Stainless Steel Housing, 0.1772 Dia. Mounting Hole, 0.1772x 1.1811 07874 x 0.4724 10,000 1 J 44 3977 55104105

PVC Zip Cord Lead Wire

For details on electrical specifications,
visit littelfuse.com.

Technical Information

Thermistor Terminology and Technical Vocabulary

Thermistors have specific terminologies and definitions related to their unique types, characteristics,
and measurements. Littelfuse created a glossary page defining these terms. Read on to learn more. Scan or click
to visit now

©2019 Littelfuse, Inc.



Thermistor Probes and Assemblies (continued)

NMOBE \USP1 0680 wm 4579 wm 1493 USP12838

Max. Storage
& Operation
Temperature for

Overall Nominal | Resistance | Temperature Temperature Operating

ne. Dimensions Resistance | Tolerance Accuracy Coefficient Temperature Best Long-Term
roduct S A
Series Description Stability
Inches
Probe @ x Probe L m
. . 167
USP4065 Vinyl Housing, PVC Insulated Zip Cord 0.225x0.580 2,000 (261 10 +4.4°C) F -3.86 3419 -40t0 +100
Polyimide Tube Housing, 5
USP7537 ; 0.060 x 0.250 2,500 0.05(0 to +50°C) J -4.4 3892 -55t0 480 +50
Kynar Insulated Lead Wire
. . 0.56
USP10680 Vinyl Housing, PVC Insulated Zip Cord 0.290 x 1.060 10,000 (+18.3 10 +29.4°C) J 4.4 3892 -40t0 +105
USP10975 Plastic Housing, Kynar Insulated Lead Wire 0.100x 0.215 10,000 1 J 4.4 3892 -55 t0 +125
USP10982 Vinyt Housing, PVC Insulated Lead Wire, 0230 1.350 10,000 1 J 44 3892 4010480
Moisture Resistant
USP11493 Vinyl Housing, PVC Insulated Zip Cord 0.225x 0.580 2,252 0.10(0 to +70°C) J -4.4 3892 -40 t0 +105 +75
USP12838 Vinyl Housing, PVC Insulated Lead Wire 0.089 % 0.340 10,000 1 J 4.4 3892 -40 10 +80
Polyimide Tube Housing, 5
USP14439 Two Conductor PVC Insulated Lead Wire 0.085x0.375 10,000 0.10(0 to +50°C) J -4.4 3892 -40 to +105 +75
Positive Temperature Coefficient Thermistor,
USPMO | ppactic Housing, Teflon Insulated Lead Wire 01550500 1000 ! A0to A0
USP17957 Positive Temperature Coefficient Thermistor, 0140 x 0380 1,000 9 40104105

Plastic Housing, Teflon Insulated Lead Wire

Micro Probes

USP12837

Max. Storage
& Operation
Temperature for
Best Long-Term

Description Stability

Overall Nominal | Resistance | Temperature Temperature Operating
Dimensions Resistance | Tolerance Accuracy Coefficient Temperature
Product
Series

Inches

Probe @ x Probe L Maximum

Polyimide Tube Housing, Poly-Nylon

Insulated Lead Wire 00200150 10,000 ! J 44 3892 -55t0+125 +100

USP12837

Laboratory Grade

Overall Nominal Resistance | Temperature Temperature Operating
Dimensions Resistance Tolerance Accuracy Coefficient Temperature

Product

Series SRR Inches Ohms +% +°C
Stainless Steel Housing, PVC Insulated Zip Cord, 0.01

USP30z1 Supplied with NIST Traceable Calibration Certificate 0.2509.50 10,000 ! (-20to +70°C) J A 3692 5104105
Stainless Steel Housing, PVC Insulated Zip Cord, 0.01

LiSP3a8s Supplied with NIST Traceable Calibration Certificate 2R L e (0to +105°C) g € g it

Littelfuse.com



Thermistor Probes and Assemblies (continued)

Surface Temperature Sensing

5 )) Y N
USUR1000 \ USP4261 \USP7570 USP7765 USP10973

X

Max. Storage
& Operation

Overall Nominal | Resistance | Temperature Temperature Operating Temperature for
e Dimensions Resistance | Tolerance Accuracy Coefficient Temperature Best Long-Term
roduct A m e
Series DER T Stability
Inches +%
10-220 T0-220 Package Thermistors 0.595x 0.400x 0.165 | 5,000 - 10,000 1,51 J 4.4 3892 -55t0 +150
USUR1000 Ul GG 0615x0280x0215 1,000-100000 2 3;5; 10 J 44 892 A0t 125
Assemblies with #6 Ring Lug Housing
USP4261 Ring Lug Housing, #6 Mounting Hole. 615, 980, 0215 10,000 1 J 44 3892 -40t0+105
PVC Insulated Zip Cord
Flag Terminal Housing, #6 Mounting Hole, 0.50
USP5510 Teflon Insulated Lead Wire 0.310 x 0.645 x 0.220 10,000 (010 470°C) J 4.4 3892 -55t0 +150
USP6295 Ring Lug Housing, #4 Mounting Hole. o0, 91,0215 10,000 5 J 44 B2 5104125
Kynar Insulated Lead Wire
Ring Lug Housing, 1/4" Mounting Hole,
USP6398 T sl el W e G 1.270 x 0.445 200,000 1 R -4.68 4140 -55t0 +150
Ring Lug Housing, #6 Mounting Hole, 5.0 ) |
USP7570 Teflon Insulated Lead Wire 0620 % 0.281x0.215 10,000 (46010 +100°C) J 4.4 3892 5510 +135
USP10976 Ring Lug Housing, #6 Mounting Hole, 0620 0.281 10,000 1 J 44 392 55104150 +120
Teflon Insulated Lead Wire
Overmolded Plastic Housing, UL1015
USP7765 Style Lead Wire, Moisture Resistant 1.300 x 0.400 x 0.250 10,000 1 J 4.4 3892 -40 to +105
Copper Housing, Supplied with 3
Copper-Plated Clips for Mounting to 0.3125"; ) .
USP7766 0.375" & 0,500 Dia. Pipes, PVC Insulated 0.787 x 0.164 10,000 1 J 4.4 3892 40 to +105
Zip Cord, Moisture Resistant
Copper Housing, Copper-Plated Clip for 050

USPg798 Mounting to 0.250" Dia. Pipe, PVC Insulated | 0.787 x 0.220 x 0.167 10,000 N J 4.4 3892 -40 to +105
’ ) (+20 to +35°C)
Zip Cord, Moisture Resistant

Copper Housing, PVC Insulated Zip Cord,

) . 0.787 x0.177 x 0.164 10,000 1 J 4.4 3892 -40 t0 +105
Moisture Resistant

Copper Housing, Copper-Plated Clip for
USP18967 Mounting to 0.875" Dia. Pipe, PVC Insulated  0.787 x 0.233 x 0.164 10,000 1 J 4.4 3977 -40t0 +105
Zip Cord, Moisture Resistant

Threaded

USP3121 USP10978 ¥ USP10997

Overall Dimensions Nomi Resistance Operating
Resistance | Tolerance i Temperature
Product
- q

Series L Inches

y USP12840

Probe o x Probe L | Hex Head W x Plug L

Aluminum Hex Housing, 6-32 Thread,
Kynar Insulated Lead Wire

USP10978  Brass Housing, 1/4"-18 NPT Thread, PVC Insulated Lead Wire 0.250 x 0.650 0.562 x 0.880 10,000 1 J -4.4 3892 -55t0 +105

Stainless Steel Housing, 1/8"-27 NPT Thread,
PVC Insulated Zip Cord, Moisture Resistant

USP10997 Brass Plug, 1/8"-27 NPT Thread, PVC Insulated Lead Wire 0.4375 x 0.560 10,000 5 J 4.4 3892 -55t0 +105

Stainless Steel Housing, 5/16"-24 UNJF-3A Thread,
PVC Insulated Lead Wire
Stainless Steel Hex Head Screw, 10-32 Thread

USP12840 Kynar InsulatedLead Wire 0.3125%0.370 10,000 1 J -4.4 3892 -55t0+125

0.250 x 0.625 10,000 5 J -4.4 3892 -55t0+125

0.250 x 1.250 0.4375x 0.625 10,000 1 J -4.4 3892 -55t0 +105

0.188 x 0.500 0.500 x 0.650 10,000 E1 3435 -55t0+105

©2019 Littelfuse, Inc.



Thermistor Probes and Assemblies (continued)

Special Probes

N\

% USP16673

Thermal Time
Constant, Operating
Nominal - Temperature
Still Air

Dissipation
Constant,
Nominal

Overall Nominal | Resistance | Temperature Temperature
Dimensions Resistance | Tolerance Accuracy Coefficient
Product

Series Description

Inches

BodyLxWxT

Ultra-Thin Polyimide Insulation Film,

Solderable Lead Wires 1.260 x 0.197 x 0.040 10,000 1 E1 3435 0.7 5 -30t0+90

USP16673

RTD Probes and Assemblies

Threaded

USW3483
o

Nominal Resistance Temperature Coefficient | Temperature

Overall Dimensions . . .
Resistance | Tolerance of Resistance Rating

Probe ¢ x Probe L | Hex Head W x Plug L

0.250 % 3.00 0.6875 x 0.750 1,000 0.06 A 3850 105

Product

Series Description

Stainless Steel Housing, 3/8"-18 NPT Thread,
PVC Insulated Lead Wire

USw2883

Overall Nominal Resistance Temperature Coefficient Tempe_rature

Dimensions Resistance Tolerance of Resistance Rating
Product
Series

Description

Inches Ohms
o/ﬂ
Probe @ x Probe L

USW2883 Polyimide Housing, Uninsulated Nickel Lead Wire 0.110x 0.220 500 0.12 B 3850 150

Surface Temperature Sensing

& Usw2295 ®. Usw2299

Overall Nominal Resistance Temperature Coe
Dimensions Resistance Tolerance of Resistance
Product

Series Inches

USW3866

Description

Ring Lug L x Ring Lug W

Ring Lug Housing, #6 Mounting Hole,

USW2295 o e o W 0.620x 0.281 100 024 C 3850 150

USW2299 A L i, &5 A i 0.720x 0.312 1,000 0.12 B 3850 105
Teflon Insulated Lead Wire

USW3866 Ring Lug Housing, #10 Mounting Hole, 0.750 x 0.375 1,000 0.12 B F03 3850 105

PVC Insulated Lead Wire

For details on electrical specifications,
visit littelfuse.com.
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Protect. Control. Sense.

Littelfuse is a trusted partner to engineers worldwide who seek our

technical expertise to accurately conduct and analyze test results.
Our global vision, team, and leadership collectively provide the
strategic foundation to deliver innovations that help bolster
businesses and align with global megatrends.

Littelfuse offers leading technologies in circuit protection, power
control, and sensing. We continue to expand our broad and
diverse portfolio of products into adjacent markets including
Power Semiconductors, heavy-duty Switches, Magnetic, Optical,
Electromechanical, and Temperature Sensors; and products that
provide safe control and distribution of electrical power.

Overcurrent Protection
e Fuses
e Resettable Positive Temperature Coefficient (PPTC) Devices

Overvoltage Suppression

Gas Discharge Tubes (GDTs)
TVS Diode Arrays

PLED Series Open LED Protectors
SIDACtor® Protection Thyristors
PulseGuard® ESD Suppressors
Switching Thyristors

TVS Diodes

Varistors

Power Control

TRIAC Thyristors

Power Semiconductors
Bipolar Devices

IGBTs

MOSFETs

Silicon Carbide Technology
High Power Devices

Discrete and Module Solutions
Bare Die Devices

Fully Engineered Subsystems

Integrated Circuits and Solid State Relays
e High-Voltage ICs

e Solid-State Relays

® Gate Drivers

Discharge Tubes

Metal Oxide
Varistors

o~

Multi-Layer
Varistors

©2019 Littelfuse, Inc.

Global Footprint

At Littelfuse, our mission is to develop innovative circuit
protection, power control, and sensing solutions that meet our
customers’ unique needs. This customer-focused philosophy has
helped us become the top circuit protection brand in the world.

Our industry-leading product portfolio includes reliable circuit
protection, power control, and sensing products that are designed
for a variety of markets and applications. We have assembled
unparalleled expertise and developed a global footprint that puts
our facilities close to our customers and target markets. As our
global manufacturing and R&D teams objectively recommend
the best circuit protection, power control, or sensing solution for
each customer application, they form partnerships that will lead
to the development of the next generation of advanced products.

Littelfuse provides:

Application Expertise
Global Support
Operational Excellence
Technology Innovation
Collaboration
Customer Focus

Power
Semiconductors

Radial Leaded
Fuses



Additional Resources

E(.,E‘ E Circuit Protection Products
Selection Guide
* This guide provides a summary of key
circuit protection consideration factors,
descriptions of the technologies Littelfuse
Fagts = offers, and product selection tables. It is
Scan or cllck designed to help you quickly find a protection
to download solution appropriate to your application.

Power Semiconductor Catalog

This catalog represents the powerful
combination of IXYS: A Littelfuse Technology.

It offers a comprehensive portfolio of advanced
power semiconductor technologies, including
silicon and wide band gap solutions in discrete

Scan orclick and module packages.
to download

#'[=] Datacenter Selection Guide
""_ This guide contains an overview of the

Scan or click
to download

ol

PolySwitch®
Resettable

PPTC Devices

g

PLED LED
Protectors

Fuse
Blocks

Visit Technical Resources
at Littelfuse.com

Technical information is only a click away. The Littelfuse Technical
Resources contains datasheets, product manuals, white papers,
application guides, demos, on-line design tools, and more.

An Extension of Your Team

Magnetic Sensors Hotline: (800) 999-9445
Temperature Sensors Hotline: (800) 777-6467

Asia Sensors Technical Support: +86 512 67613189
Littelfuse engineers are a phone call away to help identify
potential issues and provide product recommendations to
solve problems.

Application and Field Support

Our experienced product and application engineers work
step-by-step with customers from design to installation to
determine the best solution.

©2019 Littelfuse, Inc. Information furnished is believed to be accurate and reliable.
However, users should independently evaluate the suitability of and test each
product selected for their own applications. Littelfuse products are not designed
for, and may not be used in, all applications. Read complete Disclaimer Notice at
www.littelfuse.com/disclaimer-electronics.

SIDACtor® and PulseGuard® are registered trademarks of Littelfuse, Inc.

TVS Diode .

TVS Diodes

PulseGuard®
ESD Suppressors

Switching
Thyristors

SIDACtor®

ProtectionThyristors

Surface
Mount Fuses Fuses

Littelfuse.com




Global Lab Capabilities

You need to be certain that your products live up to the
highest standards for performance, reliability, safety,
and regulatory compliance. Working with Littelfuse,
you have access to dedicated application engineers
who partner with you to provide expert design
consultation, perform comprehensive tests simulating
the harshest environments, and confidentially evaluate
the results in consultation with you.

TESTING CAPABILITIES
Environmental Physical-Mechanical Electrical
— Autoclave Characteristics - BCI — S-Parameter
— Dust — Acceleration — Capacitance Measurements
- Die Shear B (Insertion Loss,
- H3TRB L . EFT Isolation, Reflection)
— HAST — Leak Detection — ESD . )
Mechanical Shock — Short Circuit

- High & Low - lViechanical shoc - Impedance _ Step Current

Temperature Storage ~ — Resistanceto - Insulation Resistance g, .’ nc it
— High Temperature Soldering Heat (Dip, Y

Loading Reflow, Wave) _ Life - Surge
- Ingress Protection (IP)  ~ gesmtancte. to Solvents _ Lightning Surge — TDR (Eye Diagram)
— HTGB — Solderability Overload — Telecom
_ HTRB - Terminal Strength - Yverloa ) — Thermal Cut-Off
Temberature & (Push, Pull, Bend) — Parametric Tests _ Time-to-Trip

pe! — Vibration — Power-Cross

Humidity i P Cveli - TLP
— Temperature Cycling - Wetting Balance - ?wer ycling _ Transient
— Thermal Shock - Wire Pull ~ Ring Wave — Trip Cycle

- Salt Fog -RT - Trip Endurance

— Voltage Drop

other Littelfuse literature

In an interactive and mobile-
friendly format, please visit our
eCatalog library.

Click or scan
to Visit

©2019 Littelfuse, Inc.






LOCAL RESOURCES FOR A GLOBAL MARKET

Mount Prospect
~_ Madison
Chicago
Saskatoon Champaign
Burlington Troy

Rapid City
Meridian

San Sebastian

Round Rock

Beverly

Fremont
Milpitas
Long Beach
Orange

Legnago

Piedras Negras
Matamoros
Muzquiz
Hermosillo

¢l us
Littelfuse products are certified to many standards around

the world.To check certifications on specific products, please
refer to the product datasheet on Littelfuse.com.

WA Littelfuse

Expertise Applied | Answers Delivered

www.Littelfuse.com

Charneca de Caparica

Manaus
Sao Paulo

Chippenham

Leiden

Amsterdam
Deventer Beijing
Bremen Wuxi
Lampertheim Suzhou ~
Essen Shanghai
Lauf Kunshan

Seongham
Seoul

Tsukuba
‘ Tokyo

Taipei
Chu-pei

: Tagui
New Delh quig
e el Lipa City

Noida

Dongguan
Hong Kong
Shenzhen

:;
‘ﬁ' ‘.‘l‘a

e _—,

Singapor
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