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Accelerating voltage
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120 kV

STEM BF Image STEM DF Image

Specimen: Carbon nanotube
Observation instrument: HT7820

Specimen: Carbon nanotube
Observation instrument: HT7830
Accelerating voltage: 80 kV
Specimen courtesy: Prof. Kazuyuki Tohji, Graduate School 
of Environmental Studies, Tohoku University

(Left), The STEM images provided are of 
High-Impact Polystyrene (HIPS). 
A rubber layer with a sponge-like structure 
inside the HIPS can be clearly observed 
in the BF and DF images.

▶Black rubber

Observation instrument: HT7820
Accelerating voltage: 80 kV

100 nm 

500 nm 

Carbon black, a soft material 
in rubber, can be observed 
with high contrast.

Observation instrument: HT7800
Accelerating voltage: 120 kV
Specimen courtesy: Hirohide Otobe, Asahi Kasei Corporation

Each instrument in the HT7800 series now supports observations at 20 kV accelerating voltage. 
For carbon nanotubes, low accelerating voltages allows 
highest-contrast observations.

▶HIPS（High-Impact Polystyrene）
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Bright-field TEM image  Hollow-cone dark-field TEM image  

200 nm 200 nm 

The example shown below highlights hollow-cone dark-field observation 
using an Au/TiO2 catalyst. The electron beam diffraction region used for 
the hollow-cone dark-field observation is indicated in yellow within 
the selected-area electron diffraction pattern. TiO2 diffraction waves can 
be clearly observed in the hollow-cone dark-field images.

Hollow-cone dark-field observation is a technique in which the electron 
beam is rotated to yield simultaneous observation of dark-field images 
for groups of crystal planes with specific indices. 
This technique can produce signal-rich, high-sensitivity dark-field images.

(Left) The image provided shows a high-resolution observation of 
a Pt/GC fuel-cell catalyst. The 0.34 nm crystal lattice spacing 
of graphite and the 0.23 nm platinum particles are clearly discernible. 
Ionomers adhering to graphite are also distinguishable.

graphite  
0.34 nm

0.23 nm

5 nm 
Specimen: Pt/GC fuel-cell catalyst
Observation instrument: HT7830
Accelerating voltage: 120 kV

Hollow-cone dark-field observation
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Hollow-cone dark field method schematic diagram

Hollow-cone Irradiation  

Specimen: 
Au/TiO2 catalyst
Observation instrument: 
HT7820
Accelerating voltage: 
120 kV
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5.3×10-5 Pa 4.5×10-3 Pa 8.3×10-3 Pa 2.0×10-2 Pa

The use of a grid-rotation holder allows a mounted specimen to be rotated 360° for TEM image acquisition. The figures below 
show the segmentation results of fuel-cell catalyst particles (platinum: Pt) fabricated from an electron tomogram using the tilted 
image series. As a result, the particle size distribution of the platinum particles, can be clearly calculated and graphed.

The use of Hitachi‘s environmentally isolated specimen-heating holder̶equipped with 
a gas-inlet mechanism and a differential exhaust system̶allows TEM observations which 
track specimen variations in real time while injecting gas and heating. 
The turbo-molecular pump accessory can achieve high exhaust rates of 300 L/s.

In-situ observation

The three-dimensional reconstruction image

The below example shows observations of a Pt/C fuel-cell catalyst heated to 120 ℃ (248 ℉) while injecting gas (air). 
This allows real-time characterization of the degradation processes for Pt catalysts.

200 nm 200 nm 200 nm 200 nm 

25nm

Specimen: Pt/C fuel-cell catalyst
Observation instrument: HT7830
Accelerating voltage: 120 kV
Reconstruction software: EMIP-EX

Enlarged view of tip of 
grid-rotation holder

Specimen: Pt/C fuel-cell catalyst 
Introduced gas: air
Temperature: room temperature
Observation instrument: HT7820
Accelerating voltage: 120 kV
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Environmentally-isolated specimen-heating holder equipped with a gas-inlet mechanism

W heater

Specimen

W heater

Particle diameter

＊Please contact our sales department for product information.



The HT7830 provides the highest resolution in the HT7800 series. 
In the example below of Si [100] in high-resolution observation, the cross-lattice 
images of 0.19 nm are clearly observable.

Film-thickness measurement for 3D NAND flash-memory multi-layer film

The above images show the observation of a planar specimen of a 3D NAND flash memory device. Although observed in high-
resolution, the concentric multilayer structure within the memory hole is observed with high contrast. The electron-beam-diffraction 
area used for hollow-cone dark-field observations is outlined in yellow within the selected-area electron-diffraction pattern. The hollow-
cone dark-field image clearly reveals grain contrast on the tungsten gate electrode and polycrystalline layers in the memory hole. 
This example demonstrates the ability of hollow-cone dark-field TEM observations to image structures of interest with high contrast.

0.31 nm  
10  nm  

2 nm 

0.19 nm
0.19 nm

▶Silicon single crystal

▶3D NAND  flash memory

▶FinFET

Bright-field TEM image  

Tungsten gate 
electrode  

Memory halls

Hollow-cone dark-field TEM image Selected-area diffraction pattern
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Observation instrument: HT7830
Accelerating voltage:120 kV

Observation instrument: HT7830
Accelerating voltage: 120 kV

2.66  nm
5.88 nm

6.01 nm

6.29 nm

11.5 nm
Poly-Si

SiO2

SiN
SiO2

Tungsten gate electrode

0.31 nm 

Observation instrument: HT7830
Accelerating voltage: 120 kV

The interior of the memory hole has 
a concentric multi-layered structure, 
shown below;each layer is 
observed with impressive contrast. 
Additionally, the crystal lattice of the 
crystal-structured polysilicon layer is 
clearly discernible, with a lattice 
spacing of 0.31 nm. Utilizing the 
captured Si crystal-lattice image for 
calibration allows length 
measurements to be collected for 
each individual layer within the 
memory hole. 
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HT7800 Series
Transmission Electron Microscope

* This logo is the trademark of Hitachi High-Tech Corporation throughout the world.

＊Screen shows simulated image.

www.hitachi-hightech.com/global/en/products/microscopes/

・ over 5,000 applications
・ product information,brochures
・ tutorials
・ event information such as seminars,conferences,
   and tradeshows

"S.I.navi" is a Hitachi's membership site for analytical instrument users.
"S.I.navi" provides helpful information for daily analysis.

Hitachi Membership Site

Recommended if you
・ use an analytical instrument
・ have a problem with instrumental analysis
・ like to gather information on your research field
・ consider purchase of an analytical instrument

Various information available on Hitachi analytical instruments including:

https://biz.hitachi-hightech.com/sinavi/

Register Now
for FREE

Scan now to visit
"S.I.navi" website

Various information available on y

https://biz.hitachi-hightech.com/sinavi/asi_caseeditdetails?kijiId=SH000536&viewLanguage=en_US

