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The HATA Holder system

HATA = High Angle Triple Axis

Allows multiple control of Alpha tilt axis and Beta filt axis plus azimuth rotation axis.
Makes it possible to have correct specimen orientation during acquisition of high angle 3D filt series.

General Specification and notes of HATA Holder System

{ Limited by the max stoge tilf. for gop such os Super Twin pole plece. )
Hole: Beam might ba shodowed by specimen grid and CFS itzell,
@ Moximum Alpha it might be limited by Gonio $tage condition.
@ Maximum Beta tit range +/- 7.00 Degress.
Virtual pivot { Fully Motorized confrol, )
® Moximum Azimuth rotation renge +/-5.00 dogress
{ Contralled by off-ine Index Dock System. )
# Index Dock System. [ 5ot ol HATA- Holdes System |
® Model name: HATA-DS005
@ Moximum rotation (azimuih) ranges +/-5.00 Degreed .
@ pMinimum step control of angle is 1/100 Degres by micromeier.
® The rotation angle is disployed with o digilal mater,
® Opfic transmission lighting for Spoceman b behind side and odisioble brightness control there,
@ Index Dock System b brdge fame struciure, tharalons comiortable pos fo the Binocular stond base.
@ Bridge lame heigh! clearance is adjustable by low independent slands,

Index Dock Systemn ( IDS )

High precision control of azimuth rotation of specimen.
@ Tha design of the ID§ is the solution for o controlied Admuth rotation of the speciman with CFS.
@ Tha Azimuth rotation s Bmited fo +/- 5 Degroees.
i H @ With the Index Dock System, the rotation i g well-controlled process with o 1/100-Degres preciion,
Azimuth rotatio ® digitally disployed indication of the rotaiion angle,

Beta Axis W Set of HATA- Holder with Index Dock Syitem
B ltem Name : HATA-Holdaer System Item.nambees o 711 0824 5001
& Model nome: HATA-8075-5T { High Angle Triple Acxis Holder )
i @ Applicable instrument: FE Tecnal Supar Twin sades and Titan,
@ CF: { Compariments 1o Faslen Spacimen ) - Atlachabla carridgeas.
| B e @ Modmum Alpha fitt range +/-80 Degroes.

4

|
S
|

Back Lighting system

Compartments to Fasten Specimen ( CFS ): Attachable cartridges.

@ CF% is o fexible cortridge syshem for vorious puposes.

@ Aller salfing ihe specimen ralalion angle, umply fix ihe cortridge bock on the holder,

@ Allows easy transher lo other environman! such as FAB chaomber,

@ With this solution o number of corfridges con be processed and re-processed inslde FIB chamber
wifhout physically fouching the somple [telf,

@ Possitility 1o have o many carlridges as you wish for only onhe HATA-Holder means
you can sione your precious somple inside a carlridge lor years and tha just it i to the holder rod
for anather obaaration with ihe axoct saome oneniation and position,

@ We can alio offer specially designed kow background cortridges for EDS analysis as well as bulk
speciman cartridges.

@ Spaciaily designed CF5 for frensport batwean FIB and the HATA holder avalloble as option. : ,
@ Bulk speciman CFS for Fi8 fransport ovolloble os oplion, el Lejee gj“‘:ﬂ Flg
@ Appicoble Instnement: FEl Tecnal (G2}, THan Super Twin sores




Introduction of the advantages with the Virtual Pivot System!
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® Paten! profecied Belo oxi 1l mechanim with o virtual Beta angle Pivot,

® Virlual pivot, our solulian that grants odvantoge no ofher holder can affer,

@ Allows crysial orenfalion compensalion with Bela Til al High Alpha angles wih a decided roiation,
@ Wa utiize the imited pole plece gop in o woy that has never bean utiized belore.

@ The concept increases fhe efficlency of X-Roy defection.

The system is developed by Kyushu university and Mel-Build in cooperation.

Joytilt : New Version released in 2009!

Includes: Baam il control by Joystick and posibdity to store in 5 seporate memaorny shats|

Joytilt-108 : For convenient control for your specimen.
the Stage tilt and image shift plus 3D acquisition functions.

B item Name: Joytii-108 { Model name: JTC-0108 )

@ The oosy way to control specimen odenfation]
High precision for crystal ofieniation, and simple confrol with joystick,
Adjust jaystick direction in 45 degrees steps to match your Eikuchi pattenm.

@ Manual 30 serles luncilon, easy output of MBC (most commaon 30 file format) fkes,
Currantly most cost elfective woy to get 3D data,

@ Smoath ond erconamic cantral with image shill cols for high mog appicatians,
High prescishan and ovoids mechanical drift.

@ Compoct design and bruly ease of ysel
Robust and smooth fealing of buthons and the joystick.

# Applicable instremant: FEl Tecnal and Titan saries,

@ One loyilick and elght funclion knobs.

@ Purpose designed software b included in fhe Joylili-108 pockage.
Following functions available.
Stigmator with possibility fo store your saftings!
Stoge : ALPHA + BETA + T, All wilh Joytilh umit,
image st with the joystick, great for nigh magl
Diffroction shift, beam shift ovalloble.

Beom filt confrol by Joystick and possibllify to store in 5 separate memory siotsl  General Description

@ Stoge I confrol with 3 presat funchions.
Go near aucaniric foecus in ona click]
3 memores for usars with several spaciman holders

@ Eoch lunction knob got g red llumination lght for wse in the dork TEM room,

# Simpla hordware USE conneclion aond selup
@ USE Extension cable included (FC may ba 3m away from your tabletop) .
@ Cperotor able fo restart the microscope PC will be oble to insiall this unit,
@ On-site Installation by our enginees i not necessary,

® Fres support by e-mail for installation.
@ 3ee the onling installation manual an how 1o do in delail,

S —— # System requirements
T — e tm ey e @ Will function an any Tilan or Tecnal (G2) running on Windows 2000 or XP,
& Wil not function on systems nenning on Windows NT.
: P — - | —psidigbnd ol dbbradssia ok ey
Lol — || = - I @ J00MD lree spoce on microlcopa controller C: drive.
. - @ Microscope Scripting option must be enaobled. (supplied by FB Company)
-
. g
- B - . i ]
= P .:_1.. = — — e R
= = * - e T
— = o || —— - - =
= Ll —
s - - -
S

Make sure to always get detailed and latest information. =Tz
Please visit our websitel hitp://www.melbuild.com/ =y

Mal-tldd

Mote! Product design or prodest specification sre subjest te change without prier motice
A part of this product is protectsd with a Patest pending

FEI. FEI Compary, FEI (stylized logo) and Tecnal. Titen are alther registered tradesarks or trademaris of FEI Company

Thass produgts ere produced by Mel-Build esearch institute The present at I8 January 2009 .I[ MeI_BU“d
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Ni induced crystallographic stability of CusSns for Pb-free solder

K. Nogital, S. D. McDonaldl, S. Suenagaz, T. Nishimuraz,
R. Ohtani® and K. Sumitani’

The University of Queensland’, Nihon Superior Co. Ltd.>, SAGA Light Source’

CueSns is a promising intermetallic compound in structural and functional lead-free
solder joints. CugSns has been reported to exist in two crystal structures with an allotropic
transformation from monoclinic n'-CusSns at temperatures lower than 186°C to
hexagonal n-CusSns at higher temperatures. We recently discovered that the hexagonal
structure of CugSns in the presence of trace Ni additions forms (Cu,Ni)¢Sns which is
stable down to room temperature[1]. This report further confirms the phase stabilising
effect of Ni on CugSns and the mechanisms of this discovery by synchrotron base powder
X-ray diffraction with Rietveld refinement analysis using Cus<NixSns (x=0, 0.5, 1, 1.5
and 2) samples with three different thermal annealing conditions.

[1] K. Nogita and T. Nishimura, Scripta Materialia 59 (2008) 191-194.
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Fabrication of Ultrananocrystalline diamond/hydrogenated amorphous carbon composite films
by a coaxial arc plasma gun, and consideration of deposition process of the film

Kenji Hanada', You Nakagawa', Takashi Nishiyama', Tomohiro Yoshida', Tsuyoshi Yoshitake',
Ryota Ohtani?, Kazushi Sumitani?, Toshihiro Okajima?, Hiroyuki Setoyama?, Eiichi Kobayashi?,

and Kunihito Nagayama'

Kyushu University', SAGA Light Source?

KYUSHU

ESIVERLITY

Growth of ultrananocrystalline diamond (UNCD)amorphous carbon (a-C) composite thin films were realized by the coaxial arc plasma gun at a
substrate temperature of 550 °C in ambient hydrogen. X-ray diffraction (XRD) measurement with high intensity X-ray from synchrotron radiation (SR)
indicated the presence of diamond crystallites with diameters of less than 5 nm. It became clear that the resultant Mims have excellent properties. A
root-mean-square roughness was 0.2 nm. The spiisp? +50°) was eslimaled 10 be 64 % from the X-ray pholoemission spectrescopy (XPS) with SR, In
order to investigate the lm deposition process, time-resolved photographs of arc ptasma in the film growth were taken using a high-speed ICCD
camera equipped with narrow-bandpass filters, C* jon, C atom and C, dimer emissions armved al the substrate surface, and C* emission was the
strongest. C* ion, C atom and C,; dimer might have some roles on the UNCD growih. C* ion might be the most supersaturated and hawve the most
important role among those carbon species. We believe the keys to the UNCD growth are the supply of high energefic carbon specias with a high
density to the subsirate and atomic hydrogen existence during the growth.
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Near-Edge X-ray Absorption Fine-Structure and X-ray Photoemission
Spectroscopies of Nitrogen-doped Ultrananocrystalline
Diamond/Hydrogenated Amorphous Carbon Films

S. Al-Riyami, S. Ohmagari, T. Yoshitake, R. Ohtani', H. Setoyama', E. Kobayashi',and K. Nagayama
Kyushu University, 'SAGA-LS

Nitrogen-doped ultrananocrystalline diamond (UNCD)/hydrogenated amorphous carbon (a-C:H)
composite films were deposited on Si substrates at a substrate temperature of 550 °C by pulsed laser
deposition using a graphite target. The ambient pressure was fixed to be 53.3 Pa and the nitrogenation
of the films was controlled by the inflow ratio between the hydrogen and nitrogen gases. The
chemical bonding structure was studied by near-edge X-ray absorption fine-structure (NEXAFS) and
X-ray photoemission spectroscopy (XPS). The sp*/(sp’+sp?) ratio of the 9.7 at.% nitrogen-doped films
was estimated to be 59 % from the peak decomposition of the XPS spectrum as shown in Fig. 1. The
full-width at half-maximum of the sp’ peak was 0.9 eV. This small value is specific to UNCD/a-C:H
films."") The NEXAFS spectra showed that the n* peaks shift toward higher energies with the increase
in the nitrogen content. Further details will be shown in the presentation.
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Fig. 1 Typical XPS Spectrum of nitrogen-doped films. Fig. 2 NEXAFS spectra of nitrogen-doped UNCD/a-C:H
films

(1) T. Yoshitake, A. Nagano, S. Ohmagari, M. Itakura, N. Kuwano, R. Ohtani, H. Setoyama, E. Kobayashi, and K. Nagayama: Jpn. J.
Appl. Phys. 48 (2009) 020222.



Kbackground and Aim

It has been known that nitrogen-doping for diamond is ineffective for realizing n-type
conduction because nitrogen in diamond forms a deep donor level. For amorphous
carbon, the electrical conductivity is difficult to be controlled although the n-type
conduction is realized, by the nitrogen-doping. On the other hand, it has recently been
reported that nitrogen-doped ultrananocrystalline diamond (UNCD)/hydrogenated
amorphous carbon (a-C:H) composite films possess n-type conduction with high
electrical conductivities [1]. The nitrogen-doping effects on UNCD/a-C:H , which are
apparently different from those on diamond and amorphous carbon, are of interest from
physical viewpoint. In this study, the chemical bonding structures of nitrogen-doped
UNCD/a-C:H films were investigated by near-edge X-ray absorption fine-structure

(NEXAFS) and X-ray photoemission spectroscopy (XPS).

~

/

Pulsed Laser Deposition (PLD)

Wavelength : 193nm

Energy:
Irradiati

Repetition Rate: 50Hz

Excimer Laser (ArF)

—)>

N,+H, 53.3 Pa

100m)

on area: 2mm? Lens

Structural eva
NEXAFS
XPS and SR

FTIR

Raman spectroscopy

Electrical conductivity
Van der Pauw method

luation

} SAGA-LS BL12

-PES

Target
( Graphite )

S

% Thin film
Substrate

Substrate
Quartz
n-Si(100)

XPS Cls survey spectrum of non doped UNCD and nitrogen —doped UNCD

Intensity [arb.unit]

O1ls

N1s

i
T ey
|

‘{ N 1.5 at.%

Cls

non doped UNC

NEXAFS spectra of nitrogen-doped UNCD/a-C:H films

*

i

Intensity (arb.unit)

— 4 o >C1s |

T T T
*

N6.4 at.%

~—_ N48at%

N1.5at.%

3
]
=]
Q
]
°
@
Q
c
z
o
(

NEXAFS spectrum :

» The n* peak was broadened with
the nitrogen content.

» The 0*C—C peak was broadened
with the nitrogen content. This

might be due to the overlapping of
o*C-N peak whose position is
extremely close to that of 6*C—C peak.
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Estimation of sp? and sp3 value by NEXAFS or XPS

The sample sp? % sp® %
Nitrogen at. % NEXAFS XPS XPS
9.7 53 41 59
6.4 51.3 38.7 61.3
4.8 51 37.7 62.3
1.5 46 35 65
0 58 32 68

U

sp? values were increased with increasing nitrogen contents

ﬁummary : \

1. From the decomposition of the XPS spectrum:

»  The sp?/ (sp*+sp?) value of the non-doped films was estimated to be 68 %[2].

» It gradually decreased with the nitrogen content in the films.

» The full-width at half-maximum of the sp® peak was 0.9 eV. The small value is
specific to UNCD/a-C:H films [3].

2. From the NEXAFS spectrum :
» The m* peak was broadened with the nitrogen content.
» The 6*C-C peak was broadened with the nitrogen content. This might be due to

the overlapping of 6*C—N peak whose position is extremely close to that of
o*C-C peak.
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