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Thermistors in 3D Printers 

What they do, where they are used, why readings vary, and how to tell when one should be 

replaced 

Quick idea: A thermistor is the temperature sensor used in most consumer FDM 3D printers. It is one of the 

main reasons a printer knows when the nozzle, bed or chamber is hot enough to print. Because thermistors, 

wiring, mounting and firmware tables all have tolerances, the temperature you see on screen should be 

treated as a controlled estimate rather than a laboratory-calibrated absolute. That is why two printers using the 

same filament often still need slightly different temperature settings. [1][2][3][4] 

 

Most common sensor 
100 kΩ NTC thermistor at 25 °C in many hobby 
printers, though exact curve and packaging vary. 
[1][3][5] 

Common failure signs 
MINTEMP / MAXTEMP / thermal errors, unstable 
readings, impossible room-temperature values, or 
temperature spikes when the cable is moved. [2][6] 

 

 

Figure 1. Common thermistor locations on an FDM printer. 

1. What a thermistor is 

A thermistor is a resistor whose resistance changes with temperature. In most 3D printers the sensor type is 

NTC, which means its resistance goes down as temperature goes up. The printer’s controller measures that 

resistance and converts it into a temperature value using a sensor table or sensor coefficients in firmware. 

Marlin’s temperature configuration shows this clearly: the firmware can be told which sensor is fitted, or it can be 

given the pull-up value, resistance at 25 °C and Beta / Steinhart–Hart data for a custom sensor. [1] 

This matters because the number shown on the screen is not read directly like a laboratory thermometer. It is 

calculated from the sensor’s electrical behaviour, the printer board and the chosen firmware table. If the wrong 



thermistor type is selected in firmware, the displayed temperature can be meaningfully wrong even when the 

heater seems to work. [1] 

2. Where thermistors are used 

In FDM printers, thermistors are most commonly used in the hotend and the heated bed. On enclosed printers 

they may also be used for the chamber, and some machines monitor the board, probe or even a cooler loop as 

well. Marlin explicitly supports temperature sensors for the hotend, bed, probe, chamber, cooler and board. [1] 

 Hotend thermistor: tells the printer how hot the heater block / nozzle region is. 

 Bed thermistor: tells the printer how hot the heated build plate is. 

 Chamber thermistor: used on some enclosed printers to monitor enclosure temperature. 

 Other sensors: depending on printer design, extra sensors may monitor probes, control boards or auxiliary 

heating systems. [1] 

3. Why readings vary from printer to printer 

Consumer 3D printers are not usually calibrated as precision laboratory instruments. Small differences are 

normal, and they come from several places: the thermistor’s own manufacturing tolerance, the Beta-value 

tolerance, the exact depth and contact of the sensor in the heater block or bed, the quality of the thermal paste 

or adhesive, wiring condition, board tolerances and the selected firmware table. The Semitec NT-4 series data 

sheet, for example, lists resistance tolerance and B-value tolerance, showing that even genuine sensors have a 

specified spread. [4] 

That is why temperature tuning remains normal even on good printers. A PLA that likes 205 °C on one machine 

may prefer 210–215 °C on another. This does not automatically mean one printer is faulty; it often means the 

two temperature-sensing chains are slightly different. The practical lesson for beginners is simple: use the listed 

temperature range for the filament as a starting point, then tune for your own printer. [1][4] 

The biggest avoidable error is mixing sensor types. If a printer is fitted with a different thermistor but the firmware 

still uses the old sensor table, the displayed temperature can be significantly wrong. Marlin’s documentation 

explicitly requires the correct thermistor or thermocouple type to be chosen. [1] 

Important workshop note: do not assume a different replacement thermistor is "close enough". Sensor type, 

resistance curve, connector style and mounting method should match the original design or the firmware must 

be changed to suit. [1][3][5] 

4. Common thermistor types and temperature ranges 

The table below is intentionally practical. It focuses on the types a user is most likely to meet in hobby and 

school FDM printers. 

Sensor / family Typical use Practical range Notes 

100 kΩ NTC thermistor 
Common on many hobby 

FDM hotends and beds 

Usually in normal FDM 

ranges; exact limit 

depends on sensor and 

assembly 

Very common across consumer 

printers, but the exact curve still 

varies. [1][5] 

Semitec 104NT 

E3D-style cartridge 

thermistors and many 

E3D-related hotends 

E3D rates its 104NT 

thermistor products to 

about 300 °C; Semitec 

NT-4 devices are listed to 

300 °C depending on 

model. [3][4][5] 

Well known in E3D / Prusa-style 

ecosystems. [3][5] 

100 kΩ class NTC in 

OEM assemblies 

Brand-specific hotend 

modules 

Usually standard FDM 

ranges 

Bambu’s troubleshooting 

documentation describes the 

nozzle NTC as about 100 kΩ and 

warns that open- or short-circuit 

faults cause abnormal 

temperature errors. [6][7] 



PT1000 / higher-temp 

sensors 

Higher-temperature or 

upgraded hotends 

E3D rates PT1000 

sensors up to 500 °C. [8] 

These are not standard 

thermistors in the usual hobby 

sense; they are used when better 

high-temperature performance is 

needed. 

5. Brand and printer-family guidance 

The principles are consistent across most FDM brands, but the replacement parts and connectors are not 

always interchangeable. 

 Prusa / E3D-style machines: often use a known thermistor type in a defined heater-block format; exact part 

matching is important. Prusa provides model-specific thermistor replacement guides, and E3D specifies the 

sensor family used in its own cartridges. [3][5][9] 

 Creality / Ender / many open-frame hobby printers: commonly use 100 kΩ-class hotend and bed sensors, but 

replacement parts vary widely in connector, cartridge size and sensor curve. Firmware matching matters 

especially on modified printers. [1] 

 Bambu Lab: many models use integrated or model-specific heating assemblies. Use the exact replacement 

assembly or exact compatible sensor, not a random look-alike. Bambu’s help material and error codes treat 

the NTC sensor and its connector as specific service parts. [6][7] 

 FlashForge, older MakerBot-style classroom printers and similar legacy enclosed systems: the same 

thermistor principles apply, but these machines often use their own harnesses, plugs and heater assemblies. 

Always match the original part style before replacing. 

6. How to diagnose a thermistor problem 

Thermistor faults usually show up in one of four ways: the reading is obviously wrong, it is unstable, it triggers 

safety errors, or it works only until the cable moves. 

Symptom Likely meaning Action 

Room-temp reading is clearly 

impossible 

Wrong sensor type, poor 

connection, broken wire or failed 

board input 

At room temperature, a typical 100 kΩ-

class thermistor should read roughly 

near ambient, not something extreme. 

Prusa says a disconnected thermistor on 

its MK3/S/+ shows 0 °C and a room-

temperature resistance around 80–125 

kΩ is expected. [2] 

Reading jumps up and down 

when the cable moves 

Intermittent break or micro-fracture 

in the wire 

Do the wiggle test with care. Prusa 

explicitly recommends moving the 

harness and watching for large jumps or 

zeroing out. Replace the thermistor if the 

reading changes with cable movement. 

[2] 

MINTEMP or MAXTEMP errors 

Open circuit, damaged wire, bad 

connection, wrong assembly, or 

thermal overshoot 

Repeated MINTEMP usually points to a 

break or intermittent loss of signal; 

MAXTEMP can be triggered by a 

damaged thermistor cable or a wiring 

fault. [2][6] 

Thermal runaway / heating failed 

Sensor contact is poor, heater 

cannot reach or hold target, or the 

measured temperature drifts too far 

from target 

Check the sensor mounting first, then 

heater, fan influence and PID. Marlin 

notes thermal runaway can indicate poor 

thermistor contact, poor PID tuning or a 

cold environment. [10] 

7. When a thermistor should be replaced 

Replace the thermistor when one or more of the points below is true: 



 The cable is broken, crushed, cut, heat-damaged or intermittently open. 

 The reading spikes or drops when the harness is moved. 

 The printer repeatedly throws MINTEMP / MAXTEMP / nozzle temperature abnormal errors after connectors 

have been checked. [2][6][7] 

 The thermistor came loose from the heater block or bed and can no longer be mounted securely. 

 A plastic blob, crash, nozzle leak or cleaning accident has damaged the sensor or its insulation. 

 You changed to a different sensor type and the firmware no longer matches. 

If you are unsure, replace the thermistor before continuing high-temperature printing. A questionable thermistor 

is a safety issue, not just a quality issue. 

8. Practical beginner checklist 

 1. Compare hotend and bed temperatures at room temperature. They should look sensible and close to 

ambient. 

 2. Heat the hotend and bed slowly and watch for a smooth rise rather than sudden spikes. 

 3. Wiggle the cable harness gently and watch the reading. 

 4. Inspect the sensor mounting, connector and any strain points. 

 5. If the sensor type has been changed, confirm the firmware sensor table matches. 

 6. After replacement, re-test and then re-tune print temperatures for that machine. 

9. Key takeaway 

Most FDM printers, from beginner Creality-style machines through Prusa / E3D systems, Bambu assemblies and 

older school printers, rely on temperature sensors that are accurate enough for printing but still subject to 

tolerance, mounting quality and firmware interpretation. That means a small amount of printer-to-printer 

temperature variation is normal. What is not normal is unstable temperature, repeated safety faults or cable-

sensitive readings. When you see those signs, treat the thermistor as a service item and replace it with the 

correct part. 
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