
Chee-tah
Detectors for electron microscopy

Fast and sensitive detectors for novel EM applications

Making the invisible visible



The data taken from the detector is 
acquired by a computer through 1 GBit/s 
or 10 GBit/s ethernet connection.
The readout provides frame rates up to 
1750 frames/s without any dead-time.

ASI’s Chee-tah is a hybrid pixel detector 
suitable for electron microscope applications. 
The Chee-tah’s sensitivity and speed offers 
unprecedented possibilities for electron 
diffraction, imaging and tomography.

The Chee-tah consists of a sensor which is a 
silicon diode divided into an array of pixels 
(512 x 512 or 1024 x 1024). 
Each pixel is connected via bump-bonds to 
the readout electronics integrated in the 
chip below the sensor. The electronics in a 
pixel processes the signals from the sensor. 
An individual pixel counts the number of 
detected events in the corresponding area.

Scintillated detectors don’t have the signal 
to noise ratio’s that can be obtained with 
the Chee-tah. Other direct electron cameras 
lack the dynamic range the Chee-tah has and 
are often too beam sensitive to be used for 
diffraction experiments. The Chee-tah’s high 
speed makes it ideal for looking at dynamic 
processes and catching fast fading signals. 

“Hybrid pixel detectors  
like Timepix and Medipix boost 

the power of electron diffraction 
by at least an order of magnitude. 

Protein crystals as small as 
just 100 nm are now allowing 

structure determination.” 

Prof. Dr. Jan Pieter Abrahams, 
Biozentrum; Centre for Molecular

Life Sciences

Chee-tah 120 detector

Schematic view of readout chip 

Technology



ASI detectors and electron 
microscopy 
X-ray crystallography is the most common 
method for determining the atomic structure 
of proteins and other beam sensitive 
materials. To obtain high-resolution X-ray 
data macroscopic crystals are needed.
In many cases however it is only possible 
to grow micro- or nano-sized crystals. 
Recent results demonstrate that micro- and 
nano-sized crystals can be studied using 
electron diffraction, yet the materials’ 
sensitivity to radiation remains a bottleneck.

Top image shows vitrified protein 
nanocrystal (Clabbers et al., 2017).

Bottom image shows diffraction pattern 
of a protein nanocrystal. Ring represents 2 
Ångström resolution (Clabbers et al., 2017).

Application



Advantages of our detectors
ASI’s novel ultra sensitive detectors provide 
a solution to study micro- and nano-
sized crystals by electron diffraction and 
can be mounted under existing electron 
 microscopes. The high sensitivity together 
with a high-speed readout and high 
dynamic range allows users to collect data 
far beyond the limits set by CCD and CMOS 
cameras. For (4D) STEM applications this 
means quick scanning of large areas.
Our versatile design makes our detector 
backward compatible with almost any 
electron microscope and can be further 
adjusted to the users’ demands. 

“The Timepix detector combined with continuous rotation electron 
diffraction greatly improved the data quality and shortened the 

data collection time from hours to minutes. Ab initio structure determination by 
electron diffraction has now become as feasible as by X-ray diffraction, but from 
crystals thousands of times smaller than what are needed for X-ray diffraction.”

Prof. Xiaodong Zou, Department of Materials and Environmental
Chemistry at Stockholm University

Design of Chee-tah1800 detector

Detectors have been integrated with 
a Philips-FEI CM30 (LaB6), CM200 (FEG), 
CM300 (FEG), Zeiss Libra 120 (LaB6), 
Jeol JEM F200 and a FEI Titan KRIOS.



The Timepix or Medipix3 chips provide 
single electron counting capabilities and 
almost infinite signal to noise ratio what 
makes them ideal for low dose experiments.

The fast readout (1750 fps) makes 
continuous data collection possible. 
For ED this means easier sampling of 
reciprocal space. For (4D) STEM this 
means faster scanning of large areas.

Main product specifications for electron microscopy

Chee-tah 120
Timepix - 262k

Chee-tah 120
Timepix - 1MP

Chee-tah 1800
Medipix3RX - 262k

Pixels (55 µm) 512 x 512 1024 x 1024 512 x 512

Sensitive Area 2.8 x 2.8 cm 4.6 x 4.6 cm 2.8 x 2.8 cm

Max Speed 120 Hz 120 Hz 1750 Hz

Counter Depth 13.5 bit 13.5 bit 12 bit

Sensors Si, GaAs Si, GaAs Si, GaAs

Connection 1 GB Ethernet 4 x 1 GB Ethernet 10 GB Ethernet

Operation Counting, TOA, TOT Counting, TOA, TOT Counting, CSM

Figure shows line plot of a diffraction pattern 
at high dose (above) and low dose (bottom) 
settings. At low dose the Timepix (TPX) shows 
much better signal to noise compared to CCD.

Specifications
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Amsterdam Scientific Instruments
is a spin-off company from Nikhef, the 
Dutch research institute for particle 
physics. The company brings to the market 
unprecedented detector technologies 
developed by the joint efforts of the 
Nikhef institute, the Medipix collaboration 
(CERN) and the ASI team. The broad 
experience of ASI’s team in various 
applications makes ASI products a unique 
and reliable out of the box solution for 
industry and research institutions.

ASI’s technology can be used in 
multiple applications such as:

 ● Energy resolved X-ray
 ● Computed tomography
 ● Fast product-line X-ray inspection
 ● Electron microscopy
 ● Mass spectrometry
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