Journal of Physics: Conference
Series

PAPER « OPEN ACCESS

You may also like

Research and development complex with remote

adCCess

To cite this article: Y V Panfilov et al 2017 J. Phys.: Conf. Ser. 872 012010

View the article online for updates and enhancements.

The
Electrochemical
Society

Advancing solid state &
electrochemical science & technology

DISCOVER

how sustainability

intersects with

- Environmental assessment of vacuum and

non-vacuum techniques for the fabrication
of Cu,ZnSnS, thin film photovoltaic cells

Mehrnoush Mokhtarimehr, lan Forbes and
Nicola Pearsall

- Advanced tools for smartphone-based

experiments: phyphox
S Staacks, S Hutz, H Heinke et al.

- Prospective Studies for the

Implementation of a Remote Access

Earthquake Damage Detection System for
High-Rise Buildings in Romania
Claudiu-Sorin Dragomir, lolanda-Gabriela
Craifaleanu, Daniela Dobre et al.

This content was downloaded from IP address 13.59.100.42 on 09/05/2024 at 07:38


https://doi.org/10.1088/1742-6596/872/1/012010
https://iopscience.iop.org/article/10.7567/JJAP.57.08RC14
https://iopscience.iop.org/article/10.7567/JJAP.57.08RC14
https://iopscience.iop.org/article/10.7567/JJAP.57.08RC14
https://iopscience.iop.org/article/10.7567/JJAP.57.08RC14
https://iopscience.iop.org/article/10.7567/JJAP.57.08RC14
https://iopscience.iop.org/article/10.7567/JJAP.57.08RC14
https://iopscience.iop.org/article/10.1088/1361-6552/aac05e
https://iopscience.iop.org/article/10.1088/1361-6552/aac05e
https://iopscience.iop.org/article/10.1088/1755-1315/221/1/012036
https://iopscience.iop.org/article/10.1088/1755-1315/221/1/012036
https://iopscience.iop.org/article/10.1088/1755-1315/221/1/012036
https://iopscience.iop.org/article/10.1088/1755-1315/221/1/012036
https://pagead2.googlesyndication.com/pcs/click?xai=AKAOjsuDd9UDQePtMtR1B2S0Kn0qtt5lW6_46-YWDmONVLeK7_JZOmu1Zd8rjKWVSLhHxyPT6R_6PK7Q9a8Oa8jf86UonF3y6SnoYLBGOXm8eDcrIiDCDQro8htboCNwzF2_JlcxqPd23UAg1a36aZyEl9EZrTmY4R71k_lsMGthr-jxUECpbxb4bH8Kkq0h-8zWJPuJuQQ_pbsX-b2SQ27m5AfgYFc7DK_CRenw64Ts2pKVFdCpnnO2xwP27KgL6tmOkqJTDcnBdD5QhzwsMZYE6HY4gKYcT-lC8MZX6GdQuKaNr-7wP23Dk-JrCPndb69gb4ROEPBXhqmkey9wyUNsufDKbZpY2g&sig=Cg0ArKJSzJjHZjLv4US2&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://iopscience.iop.org/partner/ecs%3Futm_source%3DIOP%26utm_medium%3Ddigital%26utm_campaign%3DIOP_tia%26utm_id%3DIOP%2BTIA

24th International Conference on Vacuum Technique and Technology IOP Publishing
IOP Conf. Series: Journal of Physics: Conf. Series 872 (2017) 012010 doi:10.1088/1742-6596/872/1/012010

Research and development complex with remote access

Y V Panfilov, L L Kolesnik, V T Ryabov and S V Sidorova

Department of Electronic technologies in mechanical engineering, Bauman Moscow
State Technical University, “BMSTU”, 105005 Moscow, Russia

E-mail: panfilov@bmstu.ru, sidorova@bmstu.ru

Abstract. Vacuum modular tool for thin films vacuum deposition was considered. Deposition
tool automatic control system built-in to the remote access. Methodological support for the
preparation of laboratory works and virtual simulator for mastering the ability to work on the
vacuum depositiontoolwere developed.

1. Introduction

In the framework of the State contract were designed vacuum modular deposition tool for deposition
of thin films modular automatic controlsystem, technical support for the preparation for laboratory
worksperformance, system of remote access to the installation and a virtual simulator performing the
trainerrole for mastering the skills [1].

However, the wide distribution in the educational process of other universities, developed an
interactive educational-scientific complex have not received. That for several reasons are: the absence
of industry regulations for its use, the need for additional funding works to improve the property and
introduce it into the educational process and limited options for laboratory work because of the use of
while only one method of applying thin films of resistive thermal evaporation.

2. Vacuum modular deposition tool

Vacuum modular deposition tool “UVN-1M” (figure 1(a)) is a part of research and
development (RND) complex and equipped with oil-free pumping system [2], a vacuum chamber
with a volume of 2 1, quick-detachable flanges, one of which is a resistive evaporator, and another
substrate holder with a dielectric substrate (figure 1(b)). Formed on the substrate contact padsto
which through a sealing current lead is connected measuring device: picoammeter, LCR-station or
other device that measures one of the characteristics of a thin film [3]. The automatic control system
connected to the local network with access to the Internet. External view of the vacuum modular
deposition tool shown in figure 1.

This configuration allows measurement of key characteristics of coating films during their
formation. As an example, in figure 2 shows a graph of the current flowing between the pads
depending on the time of the first island formation and then a continuous film [4].

In the second portion of the graph the non-linear dependence in the current increase indicates the
thin film discontinuous (islet) growth with the coalescence of islands and the change of the distance
between them. On this site it is possible to study the initial stages of thin films growth depending on
the deposited material, deposition rate and energy of film-forming particles, which depends on the
application a thin film method.

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOIL.
Published under licence by IOP Publishing Ltd 1


mailto:panfilov@bmstu.ru
mailto:sidorova@bmstu.ru
http://creativecommons.org/licenses/by/3.0
http://creativecommons.org/licenses/by/3.0
http://creativecommons.org/licenses/by/3.0

24th International Conference on Vacuum Technique and Technology IOP Publishing
IOP Conf. Series: Journal of Physics: Conf. Series 872 (2017) 012010 doi:10.1088/1742-6596/872/1/012010

Figure 1. External view of the vacuum modular deposition tool “UVN-1M” (a) and
the upper flange with the substrate based on the substrate holder (b).
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Figure 2. Current flowing between the pads depending on the thin film formationstage

The laboratory work methodology includes the theoretical foundations study of the thin films
technology and mastering the ability to control the deposition tool using the built-in simulator. Passing
the test and getting admission to the laboratory work, students in the computer class, to commence
laboratory work in remote access mode.

3. Remote access system
A special program — remote access server — to provide remote access to equipment has developed [5].
General scheme for the remote access to the equipment is presented in figure 3.
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to equipment.

The vacuum tool automatic control system is connected via the driver pairing to the system for remote
access. The driver pairing is an intermediate link between the equipment and the remote access server.
It has a clear specification of the controlled format descriptions and control signals, through which it
interacts with the system. Implementation of interaction with the real automatic control system is
hidden inside the driver. This solution allows you to connect virtually any process equipment equipped
with a control system by writing to it the driver corresponding to the specifications of the remote
access systems without changing the functionality of the software part of the complex.

As a real vacuum deposition tool can be a virtual simulator equipment, which also connects via the
same driver. A virtual simulator allows you to fully simulate a job, giving the user the feeling that he
is working with real equipment. This option requires the presence of an operator, allows you to
simultaneously conduct multiple virtual experiments and can be used for training purposes.

When working with equipment in the remote access mode in real time and in virtual simulator
implemented techniques and algorithms with the transactions exception that require manual action on
the equipment side, for example, the installation of the substrate. For such operations the simulator just
gives a signal about readiness of the equipment to work.

You can connect the required number of virtual simulators or facilities to the remote access server.
Their number is determined by the power computing means and the data channel. The remote access
server on the one hand communicates with the hardware through drivers pairing, and on the other hand
accepts client connections from the external network.

In this project adopted the concept of a two-tiered approach to creating a system of collective
access to the laboratoryresources. The first level access is the equipment access the virtual laboratory
through a local network, the second — via the Internet.

Educational-scientific complex can operate in three modes: in the mode of directive management,
remote access in real time and in virtual simulation. When working in the mode of directivecontrol,
the user is immediately around the vacuum tool of independently producing all of actions. In this case,
the algorithm and methodology for end-user interactions with the educational-scientific complex is no
different from working with any other technological equipment.

In the remote access mode in real time, the user controls the installation via a LAN or the Internet.
In this case around the installation requires the operator to perform manual operations. In case of
emergencies or loss of communication with the user, the operator can translate the installation to the
legislative management regime.

If the mode user directive control (if it necessary) has the opportunity to conduct a technological
process, using the controls located directly on the power supply, the remote control all the actions
happen only through a personal computer with installed software. Any command received remotely, is
processed in the control system, checks for the correctness of the action and passed to the appropriate
subsystem installation.

In the virtual simulator, as mentioned earlier, the user interacts with the simulator installation. The
presence of the operator is not required. You can connect to conduct virtual experiment for multiple
users. Accept connections when working in remote access mode without using a web server, connecting
directly to the remote access server. To connect, you need to use a special program — a thin client.
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This connectivity option allows you to reduce the server response time and provides process
control equipment closest to the real control mode.

Software product interacts with the user, implements the concept of thin client. To work with
complex sufficient to have only the special client software.

4. Conclusions
The developed method is suitable to almost allmethods of thin films vacuum depositionsuch as
electron beam evaporation, magnetron sputtering, molecular beam epitaxy, atomic layer
deposition etc. It can be implemented in any laboratory vacuum tool for thin filmdeposition with
automatic control system.

For example, there are small vacuum systems series developed in JSC NITM (Zelenograd,
Moscow, Russia), which could be included fortraining of thin film deposition in vacuum according to
the manufacturer intended (figure 4) [6].
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Figure 4. Vacuum tool for thin films vacuum deposition (“MVU TM”, JSC NIITM).

It can be notedthat these tools are not equipped with training manuals for practical classes with
students, which makes such implementation complicated. Equipment settings system remote access
with a virtual simulator and supplying in conjunction with the teaching materials can significantly
expand the circle of potential consumers.
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