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Introduction

With the advent of modern scanning/transmission
electron microscopy (S/TEM) capable of higher
resolution, better contrast, and faster throughput, it is
imperative to ensure the cleanliness of the TEM sample
under the ultrahigh vacuum conditions of the
microscopes [1-5]. It is well known that sample
contamination can severely deteriorate the quality of
electron microscopy analysis of materials, especially as
the sample regions of interest decrease in size. The
adverse effects of sample contamination include
obscuring the area of the sample being analyzed by
buildup of a carbonaceous layer, interfering with
focusing and astigmatism correction, and generating
unexpected microanalysis signals [2, 3].

A variety of cleaning methods, including electron
beam flooding, heating and/or cooling, ultraviolet light
exposure, and plasma cleaning, have been developed
to minimize sample contamination [4, 5]. Among them,
plasma cleaning is considered the most effective way
to prepare samples for electron microscopy. As shown
in Figure 1a, a plasma can be described as an ionized
gaseous state created by direct current (DC), radio
frequency (RF), or microwave glow discharge, in which
electrons, ions, and radicals coexist. The interaction of
these plasma species with a solid surface causes three
basic phenomena that lead to surface cleaning: heating
from the electron-specimen interaction, sputtering
from the ion-specimen interaction, and etching from
the radical-specimen interaction [2]. Although the
combination of all three plasma species is efficient in
terms of cleaning rates, it can cause irreversible surface
modification and undesirable heating. More
problemat-ically, as the plasma cleaning process
removes the hydrocarbon contami-nation layer, it
removes other carbon structures at the same time. This
can be an issue for TEM carbon film users because the

carbon film is extensively used as a support on TEM
grids for both materials science and biological
applications. For example, our laboratory routinely
loads from 10 to 50 ex-situ lifted-out TEM samples on
a carbon film Cu-grid in order to support the high
volume wafer-based manufacturing process [6]. If the
carbon support film is damaged before the
hydrocarbon contamination layer on the TEM samples
is removed, valuable information in TEM samples will
be lost. Therefore, it is essential to develop a method
that removes only the hydrocarbon contamination
layer while preserving the carbon support film.

Downstream oxygen plasma is one technology
that has been extensively used in modern
semiconductor and microelectronic manufacturing
production lines as a dry ashing process [7, 8]. In the
downstream oxygen plasma ashing process, the
samples are not directly immersed in the glow
discharge. Instead, they are positioned downstream or
remote from the plasma source as shown in the Figure
1b. This is in contrast to the traditional plasma ashing
process where the samples are directly immersed in the
glow discharge and could suffer kinetic reactions with
the accelerated ions and electrons from the plasma
source.
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Figure 1: (a) Schematic representation of typical plasma
cleaning mechanisms. (b) Schematic representation of a
downstream plasma ashing system.

With this downstream setup, the plasma species,
including ions, electrons, and radicals, are energetically
relaxed and recombined upon arrival at the remotely
positioned samples. Thus, only a large number of
non-energetic radicals can reach the vacuum chamber
and react with the sample surfaces for ashing. Because
of the nature of radicals, the ashing process is relatively
gentle and does not produce kinetic bombardment,
sputter damage, or sample heating, unlike the
traditional plasma ashing process.

Recently, IBSS Group Inc. has adopted this
technology into the GV10x downstream plasma asher
system for materials science and electron microscopy
applications. This downstream plasma asher system
can be used as an in-situ cleaner for scanning electron
microscope (SEM) and focused ion beam (FIB)
microscope chambers or can be customized into a
portable system for TEM sample cleaning. In this work,
we report the results of a systematic evaluation of the
GV10x downstream plasma asher system in removing
hydrocarbon contamination of TEM samples, primarily
on holey carbon Cu-grids.

Materials and Methods

Figure 2a shows the layout of the GV10x DS plasma
asher system in our laboratory. It is mainly composed
of three components: plasma asher source, vacuum
chamber, and RF controller. The plasma asher source is
mounted to the vacuum chamber directly. In this way,
no obstruction is introduced into the downstream flow
of the source so that the highest cleaning efficiency
can be achieved.

The ashing gas can be room air or a mixture of Ar and
02 gases. In our case, we use clean dry air (CDA) in
order to avoid the impact of moisture variation. The
GV10x asher source is fitted with a variable constriction
valve to accommodate a large operating pressure
range from 2.0 Torr to below 0.4 mTorr. The operating
pressure depends on the speed of the vacuum pumps
used to evacuate the chamber and the throughput of
the vacuum valve. When the GV10x source is mounted
on a turbo molecular-pumped SEM or dual-beam FIB
chamber, the base chamber pressure can be < 04
mTorr. With a dry vacuum pump (scroll pump), the
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Figure 2: (a) Assembly of the GV10x downstream plasma
Gentle Asher system showing the downstream plasma
asher source, vacuum chamber, and two TEM holder ports.
(b) GV10x controller panel showing the user interface and
buttons.

base pressure ranges between 50 mTorr and 500 mTorr.
The vacuum chamber can be fitted with two different
TEM holder ports simultaneously, for example, an FEl
holder port and a JEOL holder port. The position of the
port ensures that the sample for cleaning is immersed
right at the center of the vacuum chamber and along
the downstream flow direction of the source. Figure 2b
shows the RF source control panel and its user
interface. The operating parameter screen allows the
user to set the operating parameters such as ignition
plasma power, actual work power, and run time by
using the up/down or increase/decrease buttons. Our
laboratory uses the factory-recommended power at 50
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watts, although the power can be adjusted to values
between 10 and 99 watts.

TEM/STEM imaging, energy dispersive X-ray (EDX), and
electron energy loss spectroscopy (EELS) analyses were
carried out on a 200 kV Schottky field-emission gun
(FEG) FEI Tecnai F20 ST microscope. This microscope is
fully loaded with an analytical pole-piece objective
lens, an EDAX X-ray detector, and a Tridiem Gatan
image filter (GIF) spectrometer. The energy resolution
for low-loss EELS spectra is typically 0.90 eV. Each EELS
spectrum was corrected for dark current and
spectrometer gain variations.

Results
Cleaning the carbon film itself. Before we evaluate the
hydrocarbon contamination cleaning effect, it is
worthwhile

alone. A
primary reason is that tens of our TEM samples are
loaded on the holey carbon film grid as mentioned
earlier. We do not want to take the risk of losing TEM
samples if the carbon film breaks while being cleaned.
In order to find out the safe time window when the
holey carbon film can still survive during downstream
plasma ashing, we have applied a multi-step scheme in
the design of the experiment.

In this scheme we first load the blank holey
carbon film Cu grid in the microscope and take an
image as reference. Then, we take out the grid, plasma
ash it with a certain time, and reload it in the
microscope. Thus, the downstream plasma ashing time
we state is a cumulative time. Figures 3a to 3b show a
series of images of holey carbon film supported
Cu-grid with this multi-step scheme. As can be seen in
the images, the contrast of the holey carbon film
decreases with the increasing time. This indicates the
thickness of holey carbon film may be decreasing with
increasing downstream plasma ashing time. At the
longest downstream plasma ashing time of 720 s, the
holey carbon film barely shows contrast, and some film
areas become ruptured. At this situation, we consider

the holey carbon film unusable.

We did a similar experiment with the traditional
plasma cleaner, and the holey carbon film break-up
time was less than 20 s. Thus, the downstream plasma
ashing system shows an obvious improvement
compared to the traditional one. This also supports the

gentle ashing mechanism of radicals mentioned earlier.

Carbon film thickness changes. In order to
validate the thickness change of holey carbon film
during the downstream plasma ashing process, we
used EELS analysis. It is well established that EELS can
provide quick and reliable measurement of local
thickness from both crystalline and amorphous
samples. Sample thickness can be calculated by
straightforward integration of the low-loss EELS
spectrum with the following formula [9]:

t="IxIn(1T /10) (1)

where t is the sample thickness, A is the characteristic
mean free path of inelastic scattering for the material,
IT is the total integrated intensity of electrons in the
EELS spectrum, and 10 is the intensity of electrons
having lost no energy, namely the zero-loss peak (ZLP).
Figure 4a shows the relative changes of the low-loss
EELS spectra of holey carbon film before and after
plasma ashing treatment. Here all the spectra have
been vertically normalized according to their ZLP
heights (ZLP not shown in the plot). The peaks next to
ZLP are plasmon peaks. Plasmons are collective
oscillations of specimen valence electrons, and their
energy loss is usually in the range 10-40 eV.

When the TEM sample thickness is thin, for
example, less than 30 nm, we can assume the only
significant scatter event is a single plasmon event.
Thus, the formula above can be modified into a simpler
expression:

tlipP 0= x_(/) (2)

where A p is the characteristic plasmon mean free path,
and lp is the integrated intensity of plasmon peak in
the EELS spectrum.

According to this new formula, the intensity change of
plasmon peak can directly reflect the thickness change
for each spectrum as we normalize ZLP for all the
spectra in the Figure 4a. Thus we can say the holey
carbon film becomes thinner after downstream plasma
ashing treatment by just looking at the decreasing
plasmon peak intensity.

More quantitatively, we have adopted the
log-ratio technique, which is embedded in the Gatan
DigitalMicrograph (DM) program and is based on
Equation 1, to calculate the thickness of the holey
carbon film. Figure 4b shows the calculated thickness
change of holey carbon film plotted as a function of
downstream plasma ashing time. This shows that the
holey carbon film thickness decreases with the
increasing downstream plasma ashing time. The data
points are collected from the film area in the same grid
opening. The as-received holey carbon film thickness is
calculated to be 27 nm = 3 nm, which is consistent with
what the grid supplier claims. The last data point is
collected after the film is downstream plasma-ashed
for 720 s. At this condition, the carbon film is close to

Figure 3: Images of holey carbon film supported Cu-grid
before and after downstream plasma ashing: (a) Os, (b)
240s, (c) 480s, (d) 720s.
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Figure 4: (a) Low-loss EELS of holey carbon support film
before and after downstream plasma ashing treatment. (b)

Thickness of holey carbon support film as a function of
downstream plasma ashing time.

break-up; therefore, the thickness measurement is
ambiguous because some film areas are already
ruptured.

Luckily, the film area we selected for data
collection was still intact. The holey carbon thickness
we measured for the 720 s ashing was 9 nm £ 3 nm. At
such a thin thickness, the holey carbon film is very
fragile and probably at a critical point. Thus, any
internal stress or even an air pressure fluctuation
during sample loading and unloading could be
sufficient to rupture the film.
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Based on these data points, we calculate the etching
rate of holey carbon film during downstream plasma
ashing treatment as about 1.5 nm/min. This can be a
good reference for our routine downstream plasma
ashing procedure. Once we have the film thickness
value for any as-received holey carbon film, we may
estimate the safe ashing time window based on the
etching rate.

Specimen cleaning efficiency. Next, it is necessary to
evaluate if the GV10x DS Asher can effectively clean the
hydrocarbon contamination on the TEM sample. Figure
5a shows the STEM image from a typically
contaminated sample loaded on a holey carbon
support film Cu-grid. It shows signs of significant
contamination under the electron beam as marked by
an arrow.

The contamination mark grew quickly after
electron beam was placed on the region of interest.
After only a 60 s exposure, nearly half of the field of
view was covered by the contamination mark, and its
size extended up to 300 nm. In order to understand the
source of the contamination, we wused EDX
microanalysis to analyze the contamination mark. A
typical EDX spectrum of the contamination mark is
shown as unfilled purple in Figure 5b. As determined
from the spectrum, there are significant X-ray signals
from foreign elements Si, C, and O, besides the
as-designed shield materials NixFe1-x, detected on the
contamination mark. The C and O contamination
species are understandable because oxygen atoms
could cross-link with carbon species and form carbon
monoxide and a hydrocarbon layer on the sample
surface [7]. However, the strong signal of Si was not
expected. We confirmed it by multiple analyses.

As far as the experiment goes, we would like to know if
the plasma asher system can effectively clean all the
contami—-nation species. Because the TEM sample is
loaded on a holey carbon support film, we may use the
previously determined safe time window as a guide to
design the experiment for the downstream plasma

ashing experiment. We decided to use 120 s as an
interval to test downstream plasma ashing clean
efficiency. The filled blue plot in Figure 5b is the EDX
spectrum from a fresh area after the sample was
downstream plasma-ashed for 120 s. We see from this
comparison that the contamination species C and O
were significantly decreased compared to the
pre-treatment. The unexpected contami-nation
species Si peak is also greatly reduced from 800 counts
to 50 counts

Figure 6 shows that all the three contamination
species decease drastically after the sample was ashed
for 120 s. Longer clean times could further reduce the
concentration of contami-nation species but not as
obviously as in the first 120 s.

Discussion

The effective ashing time of 120 s is much shorter
than the time of 720 s for breakup of the holey carbon
support film. This means that the TEM sample on the
holey carbon support film is safe to be cleaned in such
a downstream asher system. More importantly, the
sample can be cleaned multiple times. This is useful for
the case when the treated TEM samples are stored over
a long time and the sample contamination appears
again.

Conclusion

Plasma cleaning has become an essential step in
modern analytical electron microscopy, which requires
contami—-nation-free samples for imaging and
elemental analysis. However, the dilemma for carbon
film TEM grid users is how to plasma-clean the
hydrocarbon contamination while preserving the
carbon support film. In order to solve this problem, we
have evaluated a new downstream plasma asher
system, which uses a gentle and non-kinetic clean
mechanism to minimize the side effects of
plasma-sample interactions. The results show the
system can effectively remove the contamination while
preserving the carbon support film. A safe time
window and a rule-of-thumb cleaning recipe for this
system are suggested.

Counts

ELECTON MICROSCOPY”

(a) (b)

—_— Before'ashing
-
800 = = After 120s ashing
700
600 ¢
500!
400
3000 @
200 C | i Ni
Cu

100 Fe J\

. PV, L i Fe J&Nl Cu

2000 4000 6000 8000 10000

X-ray Energy (eV)

Figure 5: (a) Typical STEM image of a heavily contaminated sample showing the deteriorative effect of carbonaceous
contamination build-up. (b) Comparison of EDX spectra on the NiFe magnetic shield material before and after 120 s
downstream plasma ashing. Note that each spectrum is acquired from a fresh area.

“Based on these data points, we
calculate the etching rate of holey
carbon film during downstream

plasma ashing treatment as about
1.5 nm/min.”
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GV10x™

The GV10x Downstream Plasma Asher process of
producing plasma at low pressure is proven to
be an inspired improvement beyond the
traditional methods of mitigating contamination
using cold trapping, nitrogen purging, and other
type plasma cleaners.

The GV10x, with its extended operating
parameters: power, up to 100 Watts, and pressure
2 to <0.5 E-3 Torr represents a paradigm shift of
carbon mitigation in SEM, FIBs and other vacuum
chambers where low carbon levels are required.

Plasmas of atomic oxygen and atomic hydrogen
oxidize or reduce hydrocarbon contamination by
converting surface carbons into gas phase
molecules which are pumped out of chambers not
just immobilized on trapping surfaces. Sample
artefacts from polymerized deposits are
minimized by low carbon levels in SEM chambers.
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SCAN SQUARE ON WAFER

Infamous contamination rectangles are
caused by polymerized HC ‘schmutz’ that
accumulates on samples. The deposits on

these dirty wafers were caused by scanning
10 minutes at 1.2kV.

The ibss GV10x cleaner removed nearly all
contamination build-up from the wafer
surface after a total clean time of 13 minutes.
It was noted that the line-widths before
cleaning were significantly larger from the
contamination build-up, but reduced back to
the original line width after cleaning

The ibss GV10x cleaner cleaned the surface of
the wafer (prior to imaging) and did not show
signs of contamination build-up post
cleaning.
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AFTER :
Imaging Conditions:
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- Chamber Pressure: 6.08-10-6 Torr
Cleaning Conditions:
- Chamber Pressure: 7.32-10-4 Torr
- Power: 50 Watts
- 13 minutes (total clean time)
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Il GV10x Gentle Asher NG

Clean specimens prevent high resolution imaging ‘
degradation and additional SEM & TEM chamber
contamination build up in the gas phase and on
internal microscope surfaces.
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Gentle Asher, GV/GA, is tabletop ex-situ plasma
cleaning station with a high vacuum stainless
steel chamber for SEM sample and TEM holder

cleaning and storage.

Minimize hydrocarbon contamination accumula-
tion in EM chambers by precleaning samples
before EM insertion. Specimens can be gently
cleaned by oxidation and reduction with oxygen
and hydrogen gas mixtures without damage to

specimen topography. ﬁi .bss GO
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MCA™

Il Mobile Cubic Asher NG

Mobile Cubic Asher, MCA, is an all-inclusive,
plug & play ex-situ and in-situ mobile station
for EM sample and chamber cleaning.

SEM and TEM specimens inserted into the MCA are
cleaned by gentle oxygen ashing of surface
contamination without introducing artefacts onto
specimen topography. After cleaning, samples can
be stored under vacuum until the next step in user’s
process.

Mobile capabilities provide an ideal platform for
contamination control in laboratories with one or
more electron microscopes. The P5 Qwk-Switch™
source with bayonet fitting can easily shift to
multiple EM chambers to minimize hydrocarbon
contamination.

Qwk-Switch Source
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Touch Screen
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Dry Scroll Pump
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For specific application, user may
request drop ship of needed gas mixture
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High Vacuum Mobile Plasma Asher

The Chiaro, ibss Group's latest model of mobile asher.

Combines with several specimen preparation requirements into one
easy to use mobile laboratory station. Plasma cleaning of TEM
Holders and SEM specimens at the SEM & TEM site with
Qwk-Switch™ plasma cleaning SEM chambers are standard features:

» Plasma cleaning liquid and gas cell surfaces

+ Making liquid cell surfaces hydrophilic

+ Testing liquid and gas cell vacuum integrity at HV pressure

» Mounting and viewing TEM samples at 40X during all processes

+ Oxidative and or reductive hydrocarbon cleaning of metallic or
organic samples

+ TEM holder cleaning and storage

+ Toggle switch control with digital data entry, parameter setting,
menu memory
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“Synchrotron radiation has become a powerful
tool around the world. The increase of synchrotron
laboratories highlights the interest by commercial,
educational and medical science research for the
analytical results possible with high-intensity light
sources.

New generation synchrotron sources with enhanced
performance such as free electron lasers (FEL) open
new possibilities for fundamental and applied research.
However a pressing requirement is to maintain the
enhanced performance of these reflective and
transmission beamline optics. By eliminating the carbon
contamination from these optics and transmission
fitters. Carbon deposits are thought to be produced by
cracking of CHx and CO2 residual gas molecules from
photoelectrons emitted from the optical components.
The deposition phenomena is rather complex
depending on the specific case because Carbon
molecules do not just consist of one single carbon
allotrope but may also contain contributions from sp2
and sp3 hybridized carbon species.

CARBON ON Al FILTER

Using the GV10x chemical
neutral plasma processing,
carbon was removed from a
100 nm thick Al filter.

RF Power: 100W
Duration:110minutes

Before | Al- 100nm filter (front)

llll SYNCHROTRON APPLICATION I

The contamination seriously impedes high-performance
beam lines by the reductions of photon flux, beam
coherence, destructive interference and scattering
losses. Previous publications [1-7] unless you show the
reference as footnote | would skip this ref. have shown
that it is possible to clean carbon contaminations in a
safe and efficient way using an ICP Inductively coupled
plasma with different results from gas mixtures.

Oxygen and hydrogen plasmas gas mixtures are
advantageous to clean carbon contaminations in that
they activate a molecular gas by dissociation and
chemical cleaning which unlike physical sputtering
consists of the formation of volatile molecules on the
target surface due to chemical reactions with incident
chemically active species onto the surface!

- Moreno Fernandez, Harold Anibal Ph. D.

Before | Al- 100nm filter (front)
At an gle, wrinkles can be seen

Before | Al- 100nm filter (back)

After | Al- 100nm filter (front)
The wrinkles and contamination are eliminated

After | Al- 100nm filter (back)



GV10x Downstream Plasma Asher

P5 'Source Specifications

Power (Watts)

10 to 99

Pressure

2.0 Torr to <5 mTorr pressure

Shutoff leakage rate

1E-8 Torr I/s, 1.3E-9 Pa-m3/s.

Plasma Driving Gas

Air, CDA, other gases or gas mixtures

Fitting

KF25, KF40 or Qwk-Switch™

Spooler

To mount the GV10x Asher Source onto SEM, TEM, FIB or other
analytical instrument port, an adapter, called spooler, will be provided.

Customer must inform correct port dimensions and o-ring groove
dimensions for the proper spooler to be supplied. A port location slightly
above or in line with the sample stage is recommended.

P540 / P5QS Sources

41x3.1x72in.
104 x 79 x 183 mm
Weight 31bs./1.4kg
GV10x Controller Specifications

Dimensions Hx WxD

MicroPirani Pressure Guage

ki

2U Rackmount
35%x17%x4.7 m.

Benchtop
6.81 x 8.2 x 17.25 m.

Dimensions

MicroPirani, a gauge that provides pressure reading at the plasma source.
HxWxD 173 x209 x 439 mm

89 x 432 x 374 mm

i Weight  161bs. /73 ke 171Ibs /7.7 kg With a range of 1x]0'5.T0rr to atn?osphcrc, the pirani rcading pl.’olvidcs the
' Digital Interface yes e user an easy way to adjust the optimum pressure for plasma ignition.
U Benchtop Controlicrs PC Operation Opto-isolated COM Port for  Opto-isolated COM On load locks or the MCA chamber the MicroPirani offers auto plasma
Windows OS Port for Windows OS ignition at specified pressure with the ‘pressure trigger’ function.
Software  GV10x Remote Control GV10x Remote Control
100-230 VAC 50/60 Hz, 100-230 VAC 50/60 Hz, 13.56
p S | 13.56 MHz RF MHz RF
OWEL SUPPLY  power consumption 500VA, Power consumption S00VA,
Impedance 50 Ohms Impedance 50 Ohms
PN# GV10x DS Asher
PSC Patented plasma Source & 1 ea. Spooler © GVI0xRemate Contiolv17 x GV10x Remote Control Software
Variable Constriction, 0.5 pm inlet gas filter T —
Control!er & Cable bundle, MicroPirani Fun Operation vz ibss software provides user-friendly interface with various features.
Interactive GUI & Software () orf ) [BRFPowsrorr @ leS
Group, Inc.
B A » Compatible with Windows-based PC or Tablet
PQC Item A w/ Qwk-Switch Plasma Source set | 507 | o] 53| o3 + Electron Gun Valve Warning
QS4T Qwk-Switch Adapter w/ plug, 1 per SEM Actual 00 00 -oo 00 : 00 - : 2ct clc;mng_Watts & Duratlon . | .
N 0.0V sotings | T Set and monitor operating power during a run and pressure is select
Sp Additional Spooler — - able from the Source Variable Constriction.

766 [Tor <] [oo: prsascen -] wors 48] secx |3 * Wide operating pressure range allows hydrocarbon removal at full
1GV10x DS Asher comprised of a patented Plasma Source and Controller e | TMP rotation without danger or interruption of system interlock
Contact ibss Group for hydrogen cleaning Frosmce Gope’” [EESRSAERS ; ::i;"":\;:;w software

v e aming .
* Pressure Trigger: enables plasma ignition when Source pirani pressure
reaches a selectable pressure.
Prices: FOB Burlingame, CA
Terms: Net 30 Days
Delivery: 8 weeks ARO ecee B
Warranty: Three Year Limited G S elm r B§H§

W: ibssgroup.com | T: +1.650.513.1488
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GV10x Downstream Plasma Asher w/ Conflat

P3CF Source P5! Source

. -
o e R
l ii"-__h‘x Power (Watts) 10 to 99 Power (Watts) 10to 99
="' \* by P 5 0 Torr to <5 mT Pressure 2.0 Torr to <5 mTorr pressure
'«0\ Iv ‘ IESSURe o DR T TR Shutoff leakage rate 1E-8 Torr I/s, 1.3E-9 Pa-m3/s.
0 | e : Shutoff leakage rate 1E-8 Torr Is, 1.3E-9 Pa-m3/s. Plasma Driving Gas Air, CDA, other gases or gas mixtures
*‘} Plasma Driving Gas Air, CDA, other gases or gas mixtures Fitting KF25, KF40 or Qwk-Switch™
) - . 41x3.1x72in.
Fitting E(;nFl;tl — N— Dimensions Hx Wx D 104 % 79 % 183 m
2x3.1x951 n. ources ;
Dimensions Hx Wx D Weight 31bs./1.4kg
P3CF Soruce 158 x 79 x 242 mm
- Controller
Weight 61bs./2.7kg / Benchtop 2U Rackmount
Controller ; Dimensions 6.81 X 8.2 x 17.25 in. 3.5%17x4.7 in.
% Benchtop 2U Rackmount HxWxD 173 x 209 x 439 mm 89 x 432 x 374 mm
' Dimensions 0-81 % 8.2 x 17.25 in. 35x17%x47in. _ Weight 161bs. /73 kg 171bs/7.7kg
HxWxD 173x209x439mm 89 x 432 x 374 mm Digital Interface Yes Yes
. PC Operation Opto-isolated COM Port for  Opto-isolated COM
Weight  161bs. /73 kg 17 Ibs / 7.7 kg Windows OS Port for Windows OS
i Digital Interface ves Yes Software GV10x Remote Control GV10x Remote Control
- - 100-230 VAC 50/60 Hz 100-230 VAC 50/60 Hz, 13.56
PC Operation Opto-isolated COM Opto-isolated COM 2U / Benchtop Controllers 13.56 MHz RF ’ MLz RF “
Port for Windows OS Port for Windows OS Power Supply ' . .
Power consumption S00VA, Power consumption 500VA,
2U / Benchtop Controllers Software  GV10x Remote Control ~ GV10x Remote Control _ Impedance 50 Ohms Impedance 50 Ohms

100-230 VAC 50/60 Gentle Asher A04 Chamber

Hz, 13.56 MHz RF

100-230 VAC 50/60 Hz, 13.56 U "N, vent
s N2

Power Supply P ti MFHz RF
ower supply 5 (())(\)V\?rAC(;nsuncllﬁ on 50 Power consumption 500VA, Down to 70 mTorr
0V , Impedance Tmpedance 50 Ohms Up to 3 TEM Holders
3-Position toggle (Pump-Off-Vent)
PN # GV10x DS Asher S/S 8" @ chamber
P3CF Patented plasma Source
Variable Constriction, 3 pm inlet gas filter Stainless Steel Chamber
Controller & Cable bundle, MicroPirani
Interactive GUI & Software PN# GV/GA
L . P5C Patented plasma Source & 1 ea. Spooler
GV10x DS Asher comprised of a patented Plasma Source and Controller Variable Constricti 05 inlet filt
Contact ibss Group for hydrogen cleaning Cgl;;olfer glscggléolillln&leuﬁicrsp i%':jli et
Interactive GUI & Software
GA Gentle Asher A04 Chamber
Pump (Optional)
IDP3 Idp3 Dry Scroll Pump & Foreline — [120v or 240v]
TEM Holder Sleeves (Optional)
TEM J JEOL TEM Holder Sleeve & Plug
TEMF FEI TEM Holder Sleeve & Plug
TEM H Hitachi TEM Holder Sleeve & Plug
1GV10x DS Asher comprised of a patented Plasma Source and Controller
Contact ibss Group for hydrogen cleaning
Prices: FOB Burlingame, CA Prices: FOB Burlingame, CA
Terms: Net 30 Days Terms: Net 30 Days
Delivery: 8 weeks ARO EceE Delivery: 8 weeks ARO JECEE /
Warranty: Two Year Limited = s'ef‘;l' B§H§ Warranty: Two Year Limited S séﬁl Bﬁé
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Mobile Cubic Asher (MCA)
1/g" N, vent

Up to 99 Watts at 13.56 MHz

Down to 70 mTorr

Shutoff leakage - 1E-8 Torr I/s, 1.3E-9 Pa-m3/s

Opto-isolated COM port for Windows OS

Up to 3 TEM Holders

3-Position toggle (Pump-Off-Vent)

7 Touchscreen Control Panel

Qwk-Switch™ Source mounting to transfer to SEM

100-230 VAC, 50/60 Hz, Power consumption S00VA at 50 Ohms

36 x 102 x 51 cm/ 40" x 20" x 14” ( HxWxD)
6.5" x 6.5" Al chamber w/ Viewport

Weight 1201bs / 55 kg
GV10x Remote Control software v1.7

Recipes for multi-users — 10 roll around recipes stored

Pressure Trigger — enables plasma 1gnition at selectable pressure

Set and monitor — cleaming Power & Duration

PN#  Mobile Cubic Asher

MCA  Mobile Cubic Asher:
e Chamber
e GV10x Qwk-Switch™ DS 'Source
o Controller

e ibss Software
¢ 00 1/m Scroll Pump w/ Shutoff Valve & MicroPirani

TEM Holder Sleeves
TEMJ JEOL TEM Holder Sleeve & Plug
TEMF FEI TEM Holder Sleeve & Plug
TEM H Hitachi TEM Holder Sleeve & Plug
Optional SEM Cleaning Items
QS4T  Qwk-Switch Adapter & Plug — One per SEM
Sp *Spooler for SEM chamber cleaning — One per SEM to be cleaned
GCR 500 psi Gas Cylinder & Regulator 14.25” x 3.53” Plasma Driving gas

1GV10x DS Asher comprised of a patented Plasma Source and Controller
2 Identify SEM([s] port dimension to select correct spooler
Contact ibss Group for hydrogen cleaning

Prices: FOB Burlingame, CA
Terms: Net 30 Days

Delivery: 6 weeks ARO ecee
Warranty: Three Year Limited s S éﬁ | cRo.g.!.-!é
February 2019

Chiaro
] Wr HH HM S5

L so|asias] ‘@ ibss| GVI10x w/ Qwk-Switch™ fitting for quick shift to SEM!
- 8@ gaz182

7°x7" chamber w/ 3 TEM holder ports & swing away viewport

[ - AR

Up to 99 Watts at 13.56 MHz RF

W o (4400 B9 Tresooe Ty (0,01-60) (G
i I M E , 80 Us turbo pump (lE'6 Torr base pressure)
Shutoff leakage - 1E® Torr I/s, 1.3E-9 Pa-m3/s

Mkaieiiler 18410

i £is

5 (g (8-9 sec)
Opto-isolated for SEM protection

Touchscreen Control Fasel 7 Touchscreen Panel — Set Power(w), Cleaning Duration, Pressure Trigger

Sequenced ON/Off/Vent toggle

/5" N, vent

100-230 VAC, 50/60 Hz, Power consumption 500VA at 50 Q

HxWxD:36x102x51cm/40”x20”x 147

Weight: 120 lbs./55 kg

Remote Control software for PC

o Set Power(W) & Time ® Recipes
- ® Set min/max power limit ® Logging
UV Protected Viewport ® Pressure Trigger ® Online Support
PN# Description
CHV CHIARO™

Optional Accessories

TEM J JEOL TEM Holder Sleeve & Plug
TEMF FEI TEM Holder Sleeve & Plug
TEM H Hitachi TEM Holder Sleeve & Plug
OM Stereo Microscope 104 mm WD, 0.7x mag w/ LED illumination

58L Cylinder & Regulator (Gasco UN1954)

S Recomendad Gas Mixtures: N2/Hz, O2/Ar or He/H;

1GV10x DS Asher comprised of a patented Plasma Source and Controller
Contact ibss Group for hydrogen cleaning

Prices: FOB Burlingame, CA
Terms: Net 30 Days

Delivery: 8 weeks ARO TECEE _/’ [E RgH

Warranty: Two Year Limited s sem|
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GV10x 2UAD Controller

4’ Touch Screen / Bright Display/ User Friendly Interface

2U rackmount controller allows the user to easily navigate between control menu and set-up
menu. Navigate to the operating menu to setup power limit, ignition time and power, and
automate your plasma cleaning process with pressure trigger. Return to the control menu to
set your desired operating power (W) and duration. Easily know when your cleaning is done
with color indicator and progress bar.

GV 10x DS Asher




“Quantitative results for optimum cleaning rates.”

“Cleaning rates were so high that depositions were removed
faster than expected...”

- Cells Alba Synchrotron
Light Facility
“The ibss GV'10x cleaner was fast, simple to use and did not
require any modifications to the vacuum system.”

- CARL ZEISS SMT

“GV'10x results were so dramatic that our report sounds like
an advertisement”

- Hitachi

GV10x Plasma Asher
Solution to chamber contamination.

CE€E B & [Crbus

o semi COMPLIANT

@-ibSS W: ibssgroup.com | T: +1.650.513.1488

Group, Inc,



