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Product Summary

●Mechanism ： Double Tilt / LN2 Cooling / Vacuum Transfer 

●Ultimate temp. ： Guarantee temp.-160℃(-165±5℃)

●Arrival time ： 60 min

●X tilt ： ± 20 degree  @ HR PP

●Y tilt ： ± 20 degree  @ HR PP

●Resolution ：
0.24nm Au Nano Particle TEM FFT 002 observation

(Factory check specification) 

●Transfer ： Ultimate vacuum inside the storage <1X10-3Pa

●Drift Rate ： 6 nm/min (to be improved)

Specification

Holder Basic Item(Recommended package) *Additional options are available

Torque Driver

Manages the torque 

of screw fixing. 

Type:10mN

Safety Operation Stand

Easy and safety 

sample mounting

in glove box

Gonio Cover

With Gonio cover

Get the clear image 

Temp. control unit 

safety standard
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Atomic resolution observation of Si substrates after temperature reached in -170 ℃ (90 min).

After 5 minutes 

after arrived  -170 degrees C

Test summary

●Sample ： Si substrates

●Original 

Gonio cover 
： In use

●Photo Conditions ： 1024×1024pixel

●Pixel time ： 5μsec（20M）、3μsec（40M）

●Vacuum level ： 2×10-5Pa

Observation at 20x Observation at 40x

Provision of data 

Kobelco Research Institute, Inc.

Latest Atomic Resolution Data

A good quality silicon structure was observed.

*If the laboratory environment is improved further, better data may be available.

●RT ： X +36.8um, Y -76.1um

●Cooling ： X +76.8um, Y -68.7um

●Misalignment ： X    40.7um,Y    7.4um

Results

*not champion data.
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ADF ABF
Achieving HR-STEM observation at a magnification of 50M at -160 ℃

HR-STEM observation

Test summary

●Sample ： SrTiO3

●Magnification : STEM 25 M

●Equipment ： ARM 200F

●Start time ： After reached -169 ℃

Provision of data 

Dr. Kumamoto, Dr. Nakayama and Dr. Ishikawa, 

Prof. Shibata Prof. Ikuhara

University of Tokyo.

HAADF BF
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HR-TEM observation was performed immediately after temperature reached in -170 ℃ (60 min).

Test summary

After 5 minutes 

after arrived  -170 degrees C

●Start time ： After reached -170℃

●Sample ： Au nanoparticles on Cross grating

●TEM ： ARM-200F

HR-TEM observation 

After 5 minutes 

after arrived  -160 degrees C
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A HR-TEM movie after lapse of about 30 minutes after reached  -170℃ Video

After 5 minutes 

after arrived  -170 degrees C

HR-TEM observation 

Video
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ABF

Ti Sr O

EDS analytical performance test 

Provision of data 

Dr. Kumamoto, Dr. Nakayama and Dr. Ishikawa, 

Prof. Shibata Prof. Ikuhara

University of Tokyo.

Using LN2 cooling holder :Column mapping of SrTiO3

STO After filtering and stacking image
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Atomic resolution STEM image observation of LLZ(Li7La3Zr2O12),

which is degraded by exposure to air(moisture) and weak to electron beam with lithium ion material, was successful.From this 

result, it was proved that the non-exposure(Transfer) was successful, and the crystal orientation was adjusted by Y tilt,and the 

electron beam damage was reduced by cooling of -160℃.

Atomic Resolution Test Summary
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Tweezers clamp groove
STEP1.

Loosen the clamp screw

No need Remove

STEP2.

Place Sample keep Plate as shown below.

STEP3.

Use tweezers clamp groove to 

slide in direction of blue arrow

STEP4.

Use tweezers clamp groove to 

slide in direction of red arrow

STEP5.

Tighten the clamp screws 

Sample keep plate

Cradle

Clamp Screw

Parts name

Sample set method
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Temp. control with Gonio cover= grate resolution under -170C

Gonio cover

safety standard

Sample:BTOOriginal special Gonio cover.Special Temp. control unit  ±0.005℃

Our holder and Temp. Control with Gonio cover Get the clear image 
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Maximum tilt angle

Holder

Type
Figure

Available

Pole-piece type

Holder Type

Selection on 

Mel-Build 

software

Maximum tilt angle

Std.
(WG/HR/FHP)

WGP

HR

FHP
(*can’t be used on UHR)

HR

HR

FHP

-

X:>±35°Y: ±20°
X:>±20°Y: ±20°
X:>±15°Y: ±15°

-

UHR

WGP

HR

FHP

UHR

UHR

UHR

UHR

UHR

X: >±35°Y: ±7°
X: >±25°Y: ±7°
X: >±15°Y: ±7°

↳(*unexamined)

X: >±15°Y: ±7°
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Palm rest：
You can rotate 360 °, you can rotate 

it to your favorite position, when 

handling the sample when installing 

the sample.

Since the hand is fixed, you can 

attach the sample in a stable 

condition.

Height adjustment leg：
Since the height can be independently 

adjusted in 4 places, it can be 

adjusted so that stable work can be 

performed even with a slight distortion 

and inclination.

Bridge structure：
Since it has a bridge structure, it can work directly under an optical microscope.

(Some lights can not be used)

Holder holding plate：
Since you firmly clamp the holder, 

you can work safely until the work is 

completed.

Release button：
You can easily remove the holder from 

the pedestal with the release button

Mini jack：
We hold the specimen pedestal from 

below, weak strength, so you can fix 

the specimen safely. (Fitting sample 

holder ring from above, necessary for 

this proposal)

Working inside the glove box is very difficult,

A stable workbench is required when setting the sample

Safety Operation Stand
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Publication of recent papers-1

Provision of data 

NANO LETTERS  (May 5, 2020)

ACS Publications

American Chemical Society
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Publication of recent papers-2

Provision of data 

The Journal of Physical Chemistry Letters

(April 16, 2021)

American Chemical Society 
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Double tilt LN2 Atoms Defend Holder for TFS

Developing Progress

Under developing products
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Product Summary

●Mechanism ： Double tilt / LN2 Cooling / Vacuum Transfer 

●Ultimate temp. ： Guarantee temp.-155℃(-160±5℃) ＊

●Arrival time ： 60 min

●X tilt ： ± 30 degree  @ ST PP

●Y tilt ： ± 20 degree  @ ST PP

●Resolution ：
0.24nm Au Nano Particle TEM FFT 002 observation

(Factory check specification) 

●Transfer ： Ultimate vacuum inside the storage <1X10-3Pa

●Drift Rate ： 6 nm/min (to be improved)

Specification

Holder Basic Item(Recommended package)

Temp. control unit Safety Operation Stand Torque Driver

＊Certification scheduled in 2020

safety standard Manages the torque 

of screw fixing. 

Type:10mN

*Additional options are available

STO HR STEM by DCFI Au nano ParticleSTO HR EDS mapping

stacking image

Easy and safety sample 

mounting in glove box
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HR STEM DCFI

TEM HR

-168℃

Au nano particle

Atomic resolution image under ice control 

cooling temperature -120 ℃ HR STEM image

Single Scan

-120℃
DCFI

-120℃

CsPbBr3 Perovskite

Data summary HR imaging

STO HR STEM image with DCFI 

and EDS mapping @ -160℃
After filtering 

and stacking imageTest summary

●Sample ：
AU nano particle , CsPbBr3

and SrTiO3

●Magnification : HR image TEM and STEM

●Equipment ： Titian Cube in Kyushu University

●Start time ： After reached -160 ℃

●Collaborators : Associate professor Hikaru Saito

EDS map

Raw data
DCFI
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SrTiO3 HR TEM image

Test summary

STO HR STEM 

image with DCFI 
STO EDS mapping

Raw data

After filtering 

and stacking image

●Sample ： SrTiO3

●Magnification : HR STEM image 25M/50M

●Equipment ： Titian Cube in Kyushu University

●Start time ： After reached -160 ℃

●Collaborators : Associate professor Hikaru Saito

Note:

It has a good stable performance as a cooling holder.

We have succeeded in earning EDS mapping, However it is not easy.

It is difficult to get clean mapping data because the drift collection 

threshold is exceeded in 3 minutes.

I think there is a possibility that it can be solved by software.

The holder also continuous developing to improve stability.

Video during EDS

with drift correction
by iPhone video

VideoVideo
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EDS
Image size Acq time Probe Current Drift Correction Display Type

512 × 512 8min 3.5nA On Net Intensity(Filtered)

Sample : steal

EDS mapping with Middle Resolution



© 2021 Mel-Build Corporation All Rights Reserved
19

Resolution specification detail

Au nano particle TEM HR image

Resolution specification detail and note.

We will check the high resolution image of TITAN at Kyushu University

Normally cooling holder is very sensitive issue of environment.

so resolution image different from TEM room condition.
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SrTiO3 HR TEM image

●Place ： Nanoport Japan(Shinagawa Ward,Tokyo)

●Sample ： SrTiO3

●Equipment ： Talos F200X

●Start time ： After reached -162 ℃

Test summary
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Single Scan

CsPbBr3 Perovskite HR STEM image

Test summary

●Sample ：

CsPbBr3 Perovskite 

From the beginning, the temperature was controlled at -120 ℃ to 

suppress ice formation.

●Equipment ： FEI titian overlay image by DCFI

●Start time ： After reached -120 ℃

●Tilt ： Y tilt : 1.3 degree X tilt : 3.3 degree
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Development progress Summary-1

Test summary

●Date ： June 4th-5th, 2020

●Place ： Nanoport Japan(Shinagawa Ward,Tokyo)

●Sample ： SrTiO3

●Equipment ： Talos F200X

●Start time ： After reached -162 ℃

Talos F200X + Double tilt LN2 Atoms Defend Holder

Development Topics

For Material Science TEM System / Workflow
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TEM

Test summary

●Series acquisition ：
1024×1024  200ms 

136 frames without use of piezo stage

●Video output : 1024×1024 5 fps

Development progress Summary-2
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STEM

DCFI30

Test summary

●Series acquisition ：
512×512  500ns 30 frames

Without use of Piezo stage

●Video output : 512×512 1fps

Development progress Summary-3
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TEM Single acquisition

Digital ZoomWithout use of Piezo stage

Development progress Summary-4
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Beam current 1nA

Acquisition time 2min

No contamination. Cu comes from BeCu of clip.

After EDS

Clip: BeCu

EDS point analysis

Development progress Summary-5



© 2021 Mel-Build Corporation All Rights Reserved
27

EDS mapping

EDS
Image size Acq time Probe Current Drift Correction Display Type

512 × 512 8min 3.5nA On Net Intensity(Filtered)

Development progress Summary-6
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EDS
Image size Acq time Probe Current Drift Correction Display Type

512 × 512 8min 3.5nA On Net Intensity(Filtered)

EDS mapping

Development progress Summary-7
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Palm rest：
You can rotate 360 °, you can rotate 

it to your favorite position, when 

handling the sample when installing 

the sample.

Since the hand is fixed, you can 

attach the sample in a stable 

condition.

Height adjustment leg：
Since the height can be independently 

adjusted in 4 places, it can be 

adjusted so that stable work can be 

performed even with a slight distortion 

and inclination.

Bridge structure：
Since it has a bridge structure, it can work directly under an optical microscope.

(Some lights can not be used)

Holder holding plate：
Since you firmly clamp the holder, 

you can work safely until the work is 

completed.

Release button：
You can easily remove the holder from 

the pedestal with the release button

Mini jack：
We hold the specimen pedestal from 

below, weak strength, so you can fix 

the specimen safely. (Fitting sample 

holder ring from above, necessary for 

this proposal)

Working inside the glove box is very difficult,

A stable workbench is required when setting the sample

Safety Operation Stand
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Publication of recent papers-1

Provision of data 

NANO LETTERS  (May 5, 2020)

ACS Publications

American Chemical Society
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Publication of recent papers-2

Provision of data 

The Journal of Physical Chemistry Letters

(April 16, 2021)

American Chemical Society 


