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TEM Investigation of the Structure for Nano-Steels

Jer-Ren Yang (3534 A"

Department of Materials Science and Engineering, National Taiwan University, Taipei,
Taiwan
“jryang@ntu.edu.tw

Steel has the ability to adapt to changing requirements. This comes from the
tremendous ways in which its structure can be influenced by processing and alloying.
The advances in materials science allow novel steel designs, and newly-developed
steels with striking mechanical properties are eagerly expected. In this presentation,
firstly, a review for the phase transformations of steels with the corresponding product
crystal morphologies will be delivered. Then, TEM investigation of two case studies
for nano-steels will be addressed.

The first case study deals with interphase-precipitated nanometer-sized carbides
in the ferrite matrix for the development of advanced dual-phase steels for automobile
application [1]. During the transformation from austenite to ferrite, the carbides
nucleated densely on the austenite/ferrite interface, which then moved to a new position,
where the nucleation cycle again occurred. This process can be repeated many hundreds
of times, thereby leading to a very fine banded dispersion of carbides in the ferrite
matrix (as shown in Fig. 1) The strength of the steels is remarkably enhanced by
introducing interphase-precipitated nanometer-sized carbides.

The second case study deals with TEM investigation of severe deformation
structures of the nanostructured bainitic steel. This newly advanced armor steel mainly
consists of nanometer-sized bainitic ferrite subunits with thin-film austenite and blocky
austenite. For the purpose of exploring the mechanical behaviour and microstructure
evolution of nanostructured bainite under deformation at high strain rates (>10° s™),
split Hopkinson pressure bar experiments were conducted. TEM revealed that
nanometer-sized twinning occurred in both blocky austenite and film austenite [2]. In
the first stage, multiple variants of mechanical twinning occurred in the blocky austenite
(as shown in Fig.2), providing a superior work-hardening capacity. In the later stage,
the single variant of lamellar twinned structures formed in the film austenite (as shown

in Fig. 3), promoting further straining.

References

1.S.P. Tsai, S, C. H. Jen, H. W. Yen, C. Y. Chen, M. C. Tsai, and J. R. Yang, Materials
Characterization 123 (2017) 153-158.

2.Y.T. Tsai, C.R. Lin, W. S. Lee, C. Y. Huang, and J. R. Yang , Scripta Materialia 115
(2016) 46-51



Fig. I TEM micrograph of the interphase-precipitated carbides in ferrite matrix.

Fig. 2 Multi-variant twinned structures Fig. 3 Single variant of lamellar twinned
and o’ martensite (as indicated by arrows). structures in film austenite.
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Application of transmission electron microscopy in pathology diagnosis
FEAERE
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Abstract

Transmission electron microscopy (TEM) plays importantv role in pathology
diagnosis. Some morphology alterations can only be identified by TEM, such as
glomerular podocyte footprocess fusion in podocytopathy, thin basement
membrane nephropathy and Alport nephritis, GBM change in metobolic syndrome,
absence of podocyte slit diaphragm in congenital nephrotic syndrome, as well as
deficient myosin in critical illness myopathy. Some minor change observed in light
microscope may need confirmation by TEM, such as early amyloidosis involving the
glomerulus. Others may have characteristic ultrastructural changes that help in daily
pathology diagnosis, such as imme complex type electron dense deposits, powdery
deposits in light chain deposition disease, collagen type Il glomerulopathy and igts
differential diagnosis from Nail-Patella syndrome. We will present the cases showing
the application of TEM in the pathology diagnosis. (Jyh-Seng Wang)



Electron microscopy in the diagnosis of medical diseases of the kidney

HEL Y Tai-Kuang, Chao
—HERURES AR BB

One of the first uses of electron microscopy (EM) in medicine was in renal disease.
Tissue should be properly fixed for possible EM in all biopsy samples of native
kidneys. The most important role of EM in a diseased glomerulus is the search for
discrete electron-dense “immune-type” deposits. In immune-mediated glomerular
disease, EM is useful for determining the presence and the exact site of the deposits,
which is often difficult to determine by immunofluorescent examination, especially if
deposits are along the glomerular capillary wall (subendothelial versus subepithelial).
In certain diseases such as SLE, the presence of glomerular subendothelial deposits
indicates a more severe disease. Glomerular mesangial deposits are present in a
number of diseases such as SLE, IgA nephropathy, and others. Occasionally it is
possible to make a specific diagnosis by EM, as in Alport’s hereditary nephropathy
with characteristic diffuse splitting, splintering, rarefaction, and thinning of the
GBMs.
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The Future Application of Microscopy in Cancer Cell Therapy Research

Chia-Ing Jan™?, John Wang??

1. Division of Molecular Pathology, Department of Pathology, China Medical University Hospital
2. Department of Pathology, China Medical University Hospital

3. Division of Forensic Pathology, Department of Pathology, China Medical University Hospital

Abstract:

Cancer immunotherapy exploits the properties of immune specific cells, for
example dendritic cells (DCs), which are professional antigen-processing and
-presenting cells to induce antigen-specific antitumor responses. DC-based therapies
employ cytotoxic T lymphocytes (CTLs), natural killer cells, and cytokines to directly
or indirectly kill tumor cells. Recent studies have demonstrated the feasibility, safety,
and bioactivity of autologous DC vaccines for GBM treatment, even in the case of
recurrent tumors. In the past five years, adoptive cell therapy (ACT) is among the
latest progressions in immunotherapy. One encouraging method of the ACT is the
adoptive transfer of genetically engineered T cells to express chimeric antigen
receptor (CART cells equipped with chimeric antigen receptors (CAR T cells). CART
cells have recently provided promising advances as a novel immunotherapeutic
approach for cancer treatment. CAR T cell therapy has shown stunning results
especially in B-cell malignancies.

Deciphering the complexity of tumor-immune cell interactions and response of
tumor and tumor microenvironment to immunotherapeutic T cells, NK cells or DCs
rely heavily on microscopy. In this brief presentation, we will demonstrate the
utilization of various kinds of microscopic experiments in interpreting live immune
cell to live tumor cell interactions and histologic sections of changes of tumor cells

and tumor microenvironment in patients receiving immunotherapy.
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Effects of Heat Treatment on Yoke 8625M HSLA Steel

H.C. Lin (4 # %), Y.T. Hsu (8 % #)", H.Y. Jiang Gz F058)", HW. Yen (3% 80 .
Steven Hong (it % 4& B
'Department of Materials Science and Engineering, National Taiwan University, Taipei,
Taiwan
*Yoke Industrial Corporation, Taichung, Taiwan
"helinntu@ntu.edu.tw

Yoke 8625M steel, newly developed by Yoke Industrial Corporation for high-grade
lifting components, belongs to an advanced high strength low alloy steel. By appropriate
addition of Mn, Cr, Mo, Ni elements, the Yoke 8625M alloy steel can exhibit excellent
mechanical strength, toughness and hardenability. The present study aims to investigate the
effects of heat treatment on the Yoke 8625M alloy steel, including the microstructure,
hardenability, mechanical strength and impact toughness. Meanwhile, the Yoke 8625M alloy
steel might be susceptible to hydrogen-induced embrittlement, which will reduce the strength
and toughness of the materials, inducing severe fracture during the practical applications. In
this research, the effects of tempering on the hydrogen-induced embrittlement of Yoke
8625M alloy steel will also be reported.

References
1. Q.LiuandA. Atrens, Corrosion Reviews, 31, 3 (2013).

2. B.A. Szost, R.H. Vegter and P.E.J. Rivera-D1az-del-Castillo, Metall. and Mater. Trans. A,
44,4542 (2013).
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Figure 1. TEM observation of Yoke 8625M alloy steel with tempering at 300°C.

Discipline: Biology and Biomedical science or Physics and Materials Science.
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Atomic resolution structural characterization of Nephrite by

aberration-corrected STEM

Tsai-Fu, Chung (4% % #)', Jong-Shing Bow (%% £)% Chien-Nan Hsiao (#1& ),
Jer-Ren Yang (44 A)'

" Department of Materials Science and Engineering, National Taiwan University, Taipei,
Taiwan
? Integrated Service Technology INC., Hsinchu, Taiwan

3 Instrument Technology Research Center, National Applied Research Lab, Hsinchu, Taiwan

The atomic structure of Nephrite was investigated using an aberration-corrected
scanning transmission electron microscope (aberration-corrected STEM) with energy
distribution spectrometer. Also, the influence of various aberration coefficients such
as defocus, astigmatism, coma, spherical aberration and star aberration on the shape
of the probe and more importantly on the electron intensity distribution within the
probe was calculated. The accuracy required for compensation of the various
aberration coefficients to achieve sub-angstrom resolution with the electron optics
system was evaluated by the calculation of phase shift. It was found that Nephrite
would be characterized as the amphiboles groups belonging to monoclinic structures.
This mineral material is mainly composed of the mixed calcium and magnesium
silicate!"’, easily subjected to the radiation damage from electron beam of
microscopym. Moreover, from transmission electron microscopy (TEM) images, the
high density of stacking faults within these grains would indicate that defects would
not vanish as the jade-forming under the extremely high temperature. Particularly,
along the specific zone axes, the atomic-scale arrangements of Nephrite would be
explored by high-resolution transmission electron microscopy (HRTEM).
Furthermore, the Z-contrast high angle annular dark field (HAADF) image of

Nephrite was revealed by aberration-corrected scanning transmission electron

1



microscopy, as shown in Figure 1. Figure 1 (b-d) the enlarged white-dotted frame of
(a) showing the corresponding diffraction pattern and the HAADF-STEM images. ((d)

is subjected to noise suppressed process)

References

[1] JM. Thomas, P.A. Midgley, High-resolution transmission electron microscopy:
the ultimate nanoanalytical technique, Chem. Commun. (11) (2004) 1253-1267.

[2] R. Egerton, P. Li, M. Malac, Radiation damage in the TEM and SEM, Micron 35 (2004)
399-4009.
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Figure 1 (a) the elongated grains of Nephrite. (b-d) the enlarged white-dotted frame of
(a) showing the corresponding diffraction pattern and the HAADF-STEM images. ((d)

is subjected to noise suppressed process)
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Ultrathin specimen preparation by a focued, low-energy Ar-ion
milling method

Wei-Chih (Richard) Li ( & & &
E.A. Fischione Instruments, Inc.

*richard_li@fischione.com

The low-energy Ar-ion milling method was used to prepare ultrathin specimens for
TEM/STEM observation. The variable energy ion source generates ion energies as low as 50
eV. In addition, the beam size is as small as 1 um at higher energies, which enables the
removal of amorphization, implantation, or redeposition from targeted areas. The presentation
is going to show results which are in cooperation with our customers in Taiwan. It is expected

to deliver the new technology to users who are devoted to the field of advanced analytics

technologies.

Figure caption. Under [110]al zone, the cross-section of 11 precipatates in the AA7050
aluminium alloy provided the information of the crystal beauty. The TEM specimens were
twinjet electropolished. To remove the oxidation layer introduced by the electrochemical
process and further reduce sample thickness, the TEM foils were thinned by focus argon
beam technique (using M1040 NanoMill, E.A. Fischione Instruments).

References
1. T.F. Chung, International Journal of Lightweight Materials and Manufacture, in press.
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The study of oriented silicon nitride crystals formed by nitridation of
ion-implanted silicon wafer
Thi-Hien Do (H: L&), 1 Yu-Cheng Chen ([#{4A2K),1 and Li Chang (5 17)1*
1Department of Materials Science and Engineering, National Chiao Tung
University, Hsinchu, Taiwan
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Kinematic Study of Growth Mechanism of ZnO thin film during-oblique
angle deposition using transmission electron microscopy and XRD
Chiao-Yen Wang (£%5=), 1 and Chuan-Pu Liu (Z|£E£)1*

1Department of Materials Science and Engineering, National Cheng Kung University,

Tainan, Taiwan
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Development of special SEM stage for environment sensitive materials
investigation

Shih-Yi Liu (2/J512H), 1 Yu-Fang Haung (&#% /7) , 1 Chun-Wei Haung (& £1%) , 1
Cheng-Yu Hsieh (#{7&{f) , 1and Shen-Chuan Lo (425 4)1*

1Dept. of Electron Microscopy Development & Application, Industrial Technology

Research Institute, Hsinchu, Taiwan
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Growth mechanism of titanium germanosilicide on an epitaxial interface
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Department of Materials Science and Engineering, National Cheng Kung University,
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On STEM Observations of HfN/HfSi2 Interface

Yu-Siang Fang (J58E#)*, Kun-An Chiu (Fr3#%2), Thi Hien Do (f1EK &), and Li
Chang**(5&17)

Department of Materials Science and Engineering, National Chiao Tung University,
Hsinchu, Taiwan, ROC.
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Nucleation mechanisms of precipitates in the AA7050 aluminium alloy by
HRTEM and HAADF-STEM investigations

Tsai-Fu Chunga, Yo-Lun Yangb, Chien-Nan Hsiaoc, Wei-Chih Lid, Jer-Ren Yanga
Department of Materials Science and Engineering, National Taiwan University, Taipei,
Taiwan

Department of Mechanical Engineering, Imperial College London, London SW7 2AZ,
UK

Instrument Technology Research Center, National Applied Research Lab, Hsinchu,
Taiwan

E.A. Fischione Instruments, Inc., 9003 Corporate Circle, Export, PA 15632, U.S.A.
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On STEM Observations of HfN/HfSi, Interface

Yu-Siang Fang (% 4£#7)*, Kun-An Chiu (£ 3¢ %), Thi Hien Do (4 K, &), and Li
Chang”(3& 3r)
Department of Materials Science and Engineering, National Chiao Tung University, Hsinchu,
Taiwan, ROC.
*lacus830618@gmail.com, - lichang@nctu.edu.tw

Epitaxial cubic HfN films were grown on Si(100) substrates by DC magnetron reactive
sputtering of Hf target with Ar/N, gas mixture. Cross-sectional TEM/STEM observations
reveal that an epitaxial orthorhombic HfSi, layer on Si forms prior to growth of the (200)
HfN film. The epitaxial relationship can be shown as HfN(100)[011] // HfSi,(020)[100] //
Si(100)[011]. STEM-ADF image of HfN/HfSi; interface is shown in Fig. 1. The Z-contrast
illustrates that the bright dots are corresponding to Hf atomic columns. From the sharp
interface between HfN and HfSi,, the variations of image contrast and the intensity profile

suggest that Hf atomic columns of HfSi, are in contact with HfN.

[100] T

| HIN
[011] X 1043

P 4

s 4eni100) 4 ::Hf
24444444444311

R A ’A‘A“AJJ-O.’—
R R

Figure 1. STEM-ADF image (after Wien filtering) showing the Z-contrast across the
HfN/HfSi, interface with intensity profile. Bright dots corresponding Hf atomic columns.

Zone axis // HEN [01 1] // HfSi, [001]. projected positions of Hf atoms in both HfN and
HfSi, unit cells are schematically shown in yellow color dots.

Discipline: Materials Science.




Development of special SEM stage for environment sensitive materials
investigation
Shih-Yi Liu (£]4#3%)," Yu-Fang Haung (35427 ) ,' Chun-Wei Haung (&%) .’
Cheng-Yu Hsieh (#t4&4%) , 'and Shen-Chuan Lo (B & 4)"

'Dept. of Electron Microscopy Development & Application, Industrial Technology Research
Institute, Hsinchu, Taiwan
"AlexSCLo@jtri.org.tw

Understanding the failure mechanism such as dendrite growth during charge/discharge
cycle of lithium ion battery (LIB) is crucial for its application in safety manner. However, the
active lithium prone to react with the elements, for instance O, and H,O, present in
atmosphere' and therefore the observed result always deviates far from the real situation
while battery is working. To overcome this bottleneck, we designed a special stage to isolate
the considerable amount of O, and H,O in air from LIB sample during the transferring
between glove box and SEM so that ensure the pristine morphology and lithium dendrite
shape can be observed. The comparison of oxygen peak intensity between air exposed and

unexposed sample further confirms the feasibility of our concept.

References
1. Lietal., Science 358, 506510 (2017).
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Figure 1. Investigation procedure and result of lithium-based battery materials (a) Sample
preparation and the sample protection box in SEM. (b) Photographs of air-contaminated and
uncontaminated surface. (¢) SEM images of sample morphologies and lithium dendrite
shapes with and without air exposure. (d) Degree of sample oxidation characterized by

oxygen peak intensity of EDS.
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Growth mechanism of titanium germanosilicide on an epitaxial interface of
Ti/SiyGe;

Jit Dutta, Yu-Liang Hsiao, Kapil Gupta, and Chuan-Pu Liu*

Department of Materials Science and Engineering, National Cheng Kung University, Tainan
701, Taiwan

*cpliu@mail.ncku.edu.tw

The low resistivity of metal silicides make it of interest for application in CMOS devices,
in order to reduce the series resistance in the source and drain regions. On CMOS device gate,
metal silicide is developed on-top of the poly-Si to produce an Ohmic contact between the
poly-Si and aluminum wire. Nowadays, due to increasing applications and reducing feature
size, selective deposition of a sacrificial Si-Ge alloy layer has proven to be beneficial.
Titanium silicide (TiSiy) is widely used as a metal silicide interlayer, but there are many
challenges for the epitaxial growth of titanium germanosilicide (Ti(SixGei.x)2) on the
germanosilicide (SiGe) layer [1]. One of the known challenges is considered to be different
diffusion rates of Ti, Si, and Ge in Ti(SiyGe.y)»/SixGe; and the competing Ti-Si and Ti-Ge
reaction paths [2]. Therefore, understanding the Ti-SiyGe.x reaction and associated materials
properties will be essential for optimizing this technique. In order to find a solution, the
composition and quality of interface between Ti and SixGe; has been studied using TEM,
HRTEM, and EDX with a Z-contrast imaging technique (STEM-HAADF), which will be

discussed in detail.
References
1. D.B.Aldrichetal,]J. Appl. Phys., 77 5107 (1995).

2. J.B.Laiand L.J. Chen, J. Appl. Phys., 89 6110 (2001).

Figure 1. HRTEM image of Ti-SiyGe.x layer annealed at 400 °C.
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78 H : Two-step isothermal transformation in carbide-free bainite

&= This study mainly focused on the effect of two-step isothermal transformation
on the reaction rate and the volume fraction of carbide-free bainite. A dilatometer was
used for heat treatment and the resulting data were a direct evidence manifesting the
effect on reaction rate and the amount of bainite. Optical microscopy (OM) and
scanning electron microscope (SEM) micrographs were used to determine whether the

amount of bainite do increase.



Kinematic Study of Growth Mechanism of ZnO thin film during-oblique
angle deposition using transmission electron microscopy and XRD

Chiao-Yen Wang (£ #),' and Chuan-Pu Liu (%] &%) =

'Department of Materials Science and Engineering, National Cheng Kung University, Tainan,
Taiwan

“cpliu@mail.ncku.edu.tw

Oblique-angle deposition (OAD) was adopted to synthesize ZnO thin film. Inclined ZnO
film with tilting columnar grains of 1807, relative to the substrate surface normal, can be
confirmed by SEM and TEM. The diffraction pattern shows that ZnO has a narrow range of
(0002) peak distributed, indicating that there is bending of nanocolumn and therefore arc
signal can be observed. And from cross-sectional image and diffraction pattern, monotonic
bending of nanocolumns is inspected, rather than continuous bending. This observation
demonstrate that the tilting of ZnO thin film may not be caused by dislocation, but by
incident angle of incident source. The tilting of ZnO is also verified by two-dimensional
XRD and pole figure.

References
1. J. H. Huang, Cryst Growth Des, 10 3297 (2010).
2. N.J. Ku, Nano Lett, 12 562 (2012).

Figure 1. Cross-sectional TEM image of inclined ZnO thin film
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Nucleation mechanisms of precipitates in the AA7050 aluminium

alloy by HRTEM and HAADF-STEM investigations

Tsai-Fu Chung®, Yo-Lun Yang®, Chien-Nan Hsiao®, Wei-Chih Li%, Jer-Ren Yang®

* Department of Materials Science and Engineering, National Taiwan University, Taipei,
Taiwan

® Department of Mechanical Engineering, Imperial College London, London SW7 2AZ, UK

¢ Instrument Technology Research Center, National Applied Research Lab, Hsinchu, Taiwan

4 E.A. Fischione Instruments, Inc., 9003 Corporate Circle, Export, PA 15632, U.S.A.
Abstract

In this study, the investigation of the nucleation mechanisms has been investigated. The detail
microstructures of precipitates such as GP zones, n' precipitates and n precipitates with their
related orientation relationships respect to the Al matrix were explored by high resolution
transmission electron microscopy (HRTEM) and high angle annular dark field scanning
transmission electron microscopy with Cs corrector (Cs-corrected HAADF- STEM). The
precise transformation mechanisms, such as GP zones — 1' precipitates, and n' precipitates —
n precipitates, have not been elucidated clearly. In steels, the transitions of carbides have been
explored in previous works such as the separated nucleation and in-situ nucleation™ 2.
Although previous works presumed that these two nucleation mechanisms occur during the
transition of GP zones — 1' precipitates, and n' precipitates — m precipitates, nowadays
TEM/STEM evidences have yet to be provided. The present study aimed to employ a series of
in-situ HRTEM images and HAADF-Cs-STEM images to confirm the separated nucleation of

GP zones — 1' precipitates, and the in-situ nucleation of n' precipitates — m precipitates,

respectively.

Reference

[1]J.R. Yang, et al., Mater. Charact. 30 (1993) 75-88.

[2] A. Inoue, et al., Trans. Jpn. Inst. Met 19 (1978) 11-17.
[3] T.-F. Chung, et al., Acta Mater. 149 (2018) 377-387.



"SJudUSURLIR TR AYI[-)1ydeid se pake[dsip d1om
SUOIRINSIJUOD JTWOTR AY ], ‘[RISAI0 3] JO A1neaq oy pakentod safew A [ S-¥E JO Uo1oas-sso1o ay) ‘ouoz “[o11] Jopun
"sdIySuoIR[a1 UOIIBIULIO J1AY) 0) SUIPIOOJE PAILTIISaAUL a1om sadA) [ Jurssassod sajeyidroard U ‘Aofe wnurwnie 0G0LVV

sdoyp wniununp ()G /L VY 2y} ul saaiidioaad ay1]-231ydp.LD)

2In31,] pagiejuy

0008

37
o

! j Mo ! ’
Wz Aq ﬁw&“@ﬂkyw sy -

» -

H¥g Wikl ¥ /HSTHE

EUFR L EER-EHFEWHKS H8102



eBENRES g%

FERR/\+CETRTTCHEREAGETER

HERENT/AE/\R /A HEEAGETE—ES—REE

PERENTNENE T HGERGETENES IR - S HRAIEFISECES —+=RiEA
hEgERE—EEUEANA ST B ERGEITHENEE MK « HERREUHSE T+ » BTk

F—E # H
F—1% AEGEDBEEBEMEEES (I3 Microscopy Society of Taiwan, MST) -
BE ARG T TP RERMHMEM 2 Pt sE R - DRSS IR BIRE AR E -
FoMR  ABGRNPERE P IREIFEIENR - SHERFER T EREMME

BFCEE B

SR AEEEHBOT
— (R AER T Z BT S I LU R ARRA RIS SRR YJRE -
= WEAMZEREER -
= REIGIERBRREACE AT -
T - RBNAR R AR ER A R < TS B R R

F=E g R

EAK : MEEAEERE  SGEMAM LZNE  UEASEHEGEE > BEAGK
A8 —REE BAEGENEESS -

© KAGE  BEPBININRERR - WSR2 R T (B

© g A BEPENINRERR - HREMEEER A RS E -

- BAEEE  REREAERMAZSEE -

- BBES BBAGZHEA -

- ERES  EEAEZEE  UEHIRARBESS -

BEgRESHENNT

v REERAE -

- ERERME - RSB N EERIE -

- BBEE - BAGEREME - foRBRE - SERENRAE -

- AGFTBERSEEE AL -

BEGRA TIIES

- BTABGEREOARE -

- BEEARGHTEIRZES -

- BAEHE -

l

VAN

ok

e IS E0ie | E N

FUE 4 &

F/\k AGUGERGRAREEIEE  TEERNGHENEHEEGRITHE B -

FNE AFBEETAA  BHESCA BEEAA BRES-A - 9HE BREERY
WHEFEHESEAA  ASEFEEY FHESHEE § TODEFEBEE AL
FRTERCEE  BE - EHEE - B BE - PRESRERESARZT  VE
ERHEREAYENER » S5 —FRRA BERANBITWAERRAL  EIES
R AW > MESERAWISEER EEFRNAGH - AEHEEERED TE
HE - EREEASELE - HE  EEGRERES - BRERNAREEGESE
WiE T ERRZEERITZ -



SR $ﬁ§@$5 A ETE > HEEREBESTRE-A > HER BEGEI

FH—fk

SR
BET=:

Sk

FTafk:
LS AN (3

Stk

S/

BT

FtR:

=fx

/—/

iiﬁ@ B REBR -

AEHE - GRS L T  BENEVEH  BEEREFHE B BEEI X
$§@‘%$ﬂﬁTﬂﬁ%ﬁﬁ?%%ﬁ%%5
© RS SERGHAEHGRE -
HRREI IS AL G AR ERAM IR E S -
‘%%iﬁﬁ&%ﬁﬁﬁ%ék*ﬁéﬁ% GERGHACHBRE -

A GENELEEES -

FHE G R

AEGEREBFRT - REIWER - B O ERHEES -
GEHAGRIANTE=-ALERS  BUEEGUHEERRG REER - 12
SON-EEEA

AL ERFGEMENIAY - HEEEREINERGR/NUSYZ L LEERERH
s

AGHEE HEEENEAMRE X M%@%®iﬁ%§ﬁﬁﬁ$ﬁ%ﬁﬁ&$
THESNF S - HESHEERIEERAML - HE—X

FRE & B

KEXELTFER TR
— BEASE EFEEBENRAAGE -
(—) /KAEE © NT.3000

(=) —fgE © A% NT.1000

(=) B4ag : AEE NT.500

=~ BUT REAERE 2 HBhRK
= - gRE-
M~ e ZFR
BLE W R

AR GRS - FROBEMERIN  HERMER S IUEM 5 R E A SR AR
£ FERBEUNATAE -

—fk : AGBTEREMAITETZ -
“RAEGEELEERG =N U ESEES - EFNBEERRETZEIET

I_] °

ABRGHER  BHEER  NEBREE  EHRERDRSEMARMRR - H
REAEE > HERLE: - WU ERIEERT  SESRUSAIHESRIEE
R EBHEEPER—ISE - ERESLARIRESEEHEEE -



[enuepyuoD ¥ Agjoudold L

|elsiew
e Jo sajuadoud
uolssiwsuel}
10 U098}l 4O
Juswainsesw
aAlleluend

SIA-AN

salljigedes [04u09 Ajljenb pue ‘quawdojaAap 1onpoud ‘youeasal Jiay) oueApe 0)

SJaWo)SNd a|geus jey) S|00) [eonAjeue Jo winuoads [|n) B JaAIBP 9\

s|elsew
xa|duwos
1810 pue
salladoid

pInj o
uoljeziigloeieys

Anawoayy

uonisoduwod
pue
AjuijiessAio
|eJsnmonns

ayx

8jels A|ng
u| s|elajew

o|ueblio jo
uoneanuspj

uonisodwos
|[ejuswa|a
ajels ying

uofieajjjuspl
punodwos
[eaiwayd

JaX AiLd

s|euslew
oluebioul
pue ojueblo
yioq jo
uoljeaijnusp]

uonesyuspl
punoduwod
|eaiway9

uewey

uonnjosai
leneds ybiy
1e Buibeuul
[eluswa|g

Sa3

s|eusyew
SNOlEBA
O sisAjeue
B Buibew
S|eashin

ajels |ealwayo
aAleInuenb
SETE
aoeung

Adoosouaip

SdX uosn23|3

sjybisul sjeusjew Jadesp aALp O} Spoyiaw [eanAjeue Jo abuel }sepim ay |




-
A tek The Best R&D Partner

Founded in 2002, Materials Analysis Technology Inc. {MA-tek) is a leading laboratory in materials analysis (MA). Accompanying with
the fast growing pace of business developOment, MA-tek has successfully expanded to provide Failure Analysis (FA) and Reliability
Testing (RT) services as well, which is superior integrated service for customers in various industries. Up to now, MA-tek has set up 6
laboratories and 1 sales office worldwide, providing around-the clock services in logistic support and technical services.

Project Based Services 3 MA / PFA EFA /ESD Reliability Tests

« Training Courses, Lectures « Decap, Delayer, Parallel lapping | * X-ray radiography -« HAST, LTST
« |P strategic planning +SEM / EDX * SAT «THST, PCT / UB-HAST
» Patent infringement study +TEM / EDX / EELS * EMMI / InGaAs, OBIRCH «TCT, TST
« Benchmark study « FIB, Circuit editing * Themos-mini « HTOL, BLT, ELFR
» Competitors Analysis » SIMS, SRP *C-AFM » Reflow Test
» Design Services » Auger, XPS, XRD * Passive voltage contrast
» Optical profiler « ESD / Latch-up testing
«SCM, AFM * Wire bonding, packaging
* FTIR, Raman

@ Case log-in, please contact: sales@ma-tek.com/ +886 3611 6678 ext.3821/www.ma-tek.com

Ultra- ngh Resolution 3D X- ray Mlcroscope MA tek

The Best R&D Partner

Full scope service

Material Analysis
Failure Analysis
IC Circuit Repair

Applications: ;
- Versatile Applications in Microelectronics/Materials etc. ESD Testing :
+ Direct Imaging for IC Packages, MEMS, and PCB. Benchmark Analysis

IP Infringement Cases

* Inspection of vari fail i kaged .
pecti various failures in packag Third PartvS ir/e) Rerort

+ Ultra-High spatial resolution (~ 700 nm) at package level.

Nano Probing

Specifications

= Capable to 10nm technology node
* 8 probe heads

= Tungsten tips

= Contact resistance < 30 Ohm

= Device level accuracy over 200 micron
range

= Ultra low drift probing <1nm/min

OM image of 8 probes Tapping mode AFM image = Nitrogen purged environmental enclosure
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Supplies / Accessories

Adhesives Adhesives Nonconductive Coring Punches Tweezers

Tabs/Tapes with Plungers
Conductive SEM Adhesives Conductive
Nonconductive Tabs/Tapes

TEM Grids TEM Grid FIB Supplies TEM Support Films
Storage Boxes
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Semiconductor analysis

Integrated solutions from failure analysis to a full
characterisation in the electron microscope

OXFORD
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Better insights and increased productivity

The Business of Science®
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MICROSYSTEMS

Ultrathin Cryosections and Cryoplaning
of Biological and Industrial Samples

Leica EM FC7

» Fully controlled via UC7 control unit

» Three different cryo-modes: standard,
high gas flow, wet sectioning

» New lonizer Leica EM CRION
greatly improves cryosection collection

» Attachable micromanipulator provides
precise positioning of the grid
» Optional cryosphere prevents ice contamination
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