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µHeater ïMEMS based heating device

ÅMicroheating device based on MEMS technology-solution for TEM 

& SEM/DualBeam, under high vacuum

ÅCompatible with all types of detectors: SE, BSE, STEM, EDS, 

EBSD

ÅTemperature up to 1200°C

ÅMaximum ramping speed: up to 104 °C/s

ÅSoftware allows any slower rate

ÅNo compromise in the SEM resolution

ÅNo stage limits (incl. full rotation)

ÅSupport sample size: nm ~ hundred µm

MEMS chip 

Multipurpose holder with slot for µHeater cartidge

Ø5µm

Ø1µm

Ref: DOI: 10.1002/jemt.22623 

Heated area



µHeater sample preparation

3 Proprietary & Confidential | authoremail@thermofisher.com | 5-August-2020

Mesoporous silica SBA-15

B: Nanoparticles, powders

80µm x 35µm Ni superalloy chunk on MEMS chip. 

Sn nanoparticles on MEMS chip. The HFW is 41.2µm.

A: Chunk fabrication using FIB

1. Chunk fabricated from bulk 2. FIB lift out 3. On-needle cleaning 4. Chunk on MEMS heater



High resolution during heating on µHeater

The HFW is 690 nm.

1200 ºCRT

200 nm 200 nm

SBA15 nanoparticles on µHeater. The nanoparticles were heated from room temperature to 1200ºC at

a heating rate of 1000ºC/s. SE image was taken at room temperature and at 1200ºC. It shows high

resolution images can be taken even at 1200ºC on µHeater.



µHeater ï1200° C heating with millisecond 
temperature control

µHeater:

ÅRamp up to 1200° C in 100 ms

Å100 µm sample size

Benefits:

ÅObservation of rapid heating effects

ÅWork at high magnification

üEnables practical nanoparticle 

heating experiments

Mix of Sn, Cu, Ag nanoparticles heated from 477° to 1200° C in real time
Image courtesy: Min Wu, Thermo Fisher Brno

µHeater: Extreme ramp rate, stability and image quality



µHeater enables in situ EDS at Elevated Temperature

ÅMagnetite-hematite shows elemental separation during melting

ÅSmall footprint: no effects on imaging and detection

ÅEDS signal remains reliable even at high temperature

SE Oxygen (O)Iron (Fe)

Room temperature1000° C1050° C

Image courtesy: Min Wu, Thermo Fisher Brno

100 µm

µHeater: high quality, high temperature analytics


