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ION IMPLANTATION AND QUANTUM STRUCTURES
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Hpucooee ®apxoo boiimupzaesuu
Accucmenm xagheopul paouoirnekmponuKu
JDicuzakcKkuil noaumexHuyecKuil WUHCmunym
NOHHASA UMIIVIAHTAIIUA U KBAHTOBBIE CTPYKTYPBI

Annomayus: Co3zoanue noOOOHVIX 00bEKMO8 6 KPUCMALIAX KPEeMHUS,
KOMOPUbILL  CYUUMAemcsi OCHOBHbIM MAMEPUATIOM COBPEMEHHOU  IJIeKMPOHHOU
MexHuKy, senaemcsi e6ecoma nepcnekmusnou 3aoadeu. Cozdanue noOOOHbLLX
00beKmMo8 8 KPUCMAJLILAX KPeMHUS, KOMOPbIl CYUMAEmcs OCHOBHbIM MAMepuaiom
COBPEMEHHOU INEKMPOHHOU MEXHUKU, SBTISLeMC sl 8eCbMA NEPCReKMUBHOL 3a0aUell.
Konuuecmeo npumeceti, 6800uMblX 6 Kpucmaul KpeMHUs, 3A6UCUM OM UX
pacmeopumocmu 8 KpemHuu. A oepanuyeH.

Kniouesvie cnosa: Hounaa umnianmayus, Ilpumenenue KeaHmoswix
cmpykmyp, Pe3zonancno-mynuenvHoli 0uoo, Jlazepvl Ha ocCHo8e KBAHMOBHIX

2nyOuH, 0bpamHas NAOMHOCMb, BbICOKOYACMOMHbIE MYHHENIbHble OU0Ob,
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MPAH3UCTOPDL, NOTYNPOBOOHUKU, NA3€EPbl, pPaziudnble 0amyuKku O K8AHMOBbIX
KOMNbIOMepPos.

Ion implantation is the bombardment of ions of another element (eg, Ge,
Mn, Fe, Ni) into the base material (eg, silicon) [1].

In this case, the intended amount of foreign atoms is introduced into the
substrate by controlling the energy and dose of ions. Due to the processes of self-
organization, a large number of introduced and unbalanced atoms form
nanoclusters, a single-point combination of a large number of up to 10,000 atoms,
and they are called quantum properties [2].

In recent years, the formation of KNs on the surface of semiconductors using
the method of ion implantation and the study of their properties are rapidly
developing. In particular, in many scientific centers of the world, there are a
number of scientific works dedicated to the formation of KNs with the help of
implantation of germanium ions in silicon crystal, and the study of their shape and
properties [3].

The creation of such objects in silicon crystals, which is considered the main
material of modern electronic technology, is a very promising issue. The amount of
impurities introduced into the silicon crystal depends on their solubility in silicon

I am limited. One of the methods used to change this limit is the method of
ion implantation. The introduction of atoms of transition group elements into
silicon fundamentally changes their physical and recombination parameters. Due to
this, silicon samples containing such mixtures are used as highly sensitive probes
in various sectors of the economy. The formation of CNs composed of such
mixtures 1s of course very interesting from a practical point of view [4].

A number of experiments were conducted to study the conditions for the
formation of KNs and their effect on the electrophysical and photoelectric
properties of FeQ and MnQ 1ons introduced into the silicon crystal with the help of
ion implantation. Indeed, in such samples with KN, anomalously large

photosensitivity in the near and mid-infrared region of the spectrum, various
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heterogeneous current instabilities, giant magnetoresistance, and the like have
many interesting and practically promising results received [5,6]. They are
explained by the formation of complex molecules (for example: Mn6, Mnl2, Fe8,
FelO, etc.), i.e. KNs, in the ionized state of atoms of iron and elements belonging to
the transition group.

In fact, in recent times, the elements of the firing group, such as Fe, Co, Ni,
Mn, have a very large spin due to the processes of self-organization by interacting
with oxygen, hydrogen and carbon atoms under certain conditions. (S=12)
formation of huge magnetic molecules, study of their magnetic properties is being
carried out rapidly.

Application of quantum structures. Quantum structures are already widely
used in all aspects of electronics [7]. In particular, ultra-high-frequency tunnel
diodes, transistors, semiconductors created on the basis of quantum structures
lasers, various sensors and microprocessors for quantum computers are considered
the basis of modern electronics.

Resonant tunnel diode is a classic particle, full, it exceeds the energy of the
potential barrier only if it is greater than it, if it is less, the particle returns from the
barrier and moves in the opposite direction. A quantum particle moves differently:
even if its energy is insufficient, it can overcome the barrier like a wave. Even if
the total energy is less than the potential energy, there is a possibility to pass the
barrier without increasing [8]. This quantum phenomenon has been named the
"tunneling effect" and is used in resonant tunneling diodes.

Lasers based on quantum depths. Quantum structures are successfully used
in the preparation of lasers. Today, effective laser devices created on the basis of
quantum wells have reached the consumer market and are successfully used in
fiber-optic communication [9]. The structure and operation of the devices are as
follows: first, for any laser, it is necessary to increase the inverse density of energy
levels. In other words, more electrons should be located in the higher energy level

than in the lower one, and this is less during the state of thermal equilibrium.
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Secondly, each laser needs an optical resonator or a system of calculators that
collect electromagnetic radiation into a working volume.

In order to turn a quantum well into a laser, it must be connected to two
contacts that allow electrons to flow in and out. An electron entering the
conduction band of the contact arc jumps, passes from the conduction band to the
valence band and radiates its excess energy in the form of a quantum, that is, an
electromagnetic wave. Then it leaves the valence zone through another contact
[10]. In quantum mechanics, the radiation frequency hv=Ed-Ev (5) with the
condition is known to be identified. Here Ev Evl1 is suitable. energy of the first
energy levels in the conduction band and the valence band.

Electromagnetic radiation generated by the laser should be concentrated in
the central working area of the device. For this, the refractive index of the inner
layers should be greater than the outer one. It can also be said that the inner field
acts as a wave transmitter. Reflecting mirrors are installed on the boundaries of the
waveguide, which act as a resonator Lasers based on quantum wells have several
advantages over conventional semiconductor lasers [11]. The following can be
included in them: the ability to control the generated laser frequency, the lack of
useless fading in optical radiation, the ease of creating inverse density in electronic
gases, which requires less current and provides more light. Due to this, their
efficiency reaches up to 60%.

Currently, extensive work is being carried out in many laboratories of the
world on the preparation of lasers based on quantum depths. In 2003, Russian
scientist J. Alfyorov was awarded the Nobel Prize for his services in creating lasers
used in fiber-optic communication [12].

References

1. Islomov, M., & Irisboyev, F. (2023). IOT (INTERNET OF THINGS)
TECHNOLOGIES OF INTERNET DEVICES. Modern  Science  and
Research, 2(9), 220-223.

"IkoHomuka u couuym' Nel(116) 2024 www.iupr.ru



2. Mustofoqulov, J. A., & Bobonov, D. T. L. (2021). “MAPLE” DA
SO’NUVCHI ELEKTROMAGNIT TEBRANISHLARNING MATEMATIK
TAHLILI. Academic research in educational sciences, 2(10), 374-379.

3. Mustofoqulov, J. A., Hamzaev, A. 1., & Suyarova, M. X. (2021). RLC
ZANJIRINING MATEMATIK MODELI VA UNI “MULTISIM” DA
HISOBLASH. Academic research in educational sciences, 2(11), 1615-1621.

4, Nusmunos, 10. A., Xam3zaes, A. U. V., & Ab6nues, X. D. V. (2021).
[lepenatommee  yCTpOMCTBO  aCHHXPOHHO-IIUKIMYECKOW  CUCTEMBI. Scientific
progress, 2(6), 204-207.

5. Mynnano, ®. P., Ymapos, b. K. V., & bob6onos, JI. T. (2022).
PA3PABOTKA KPUTEPHM, AJITOPUTMA UM EI'O IIPOTPAMMHOI'O
OBECITEYEHUA  [JId  CUCTEMbI  UJIEHTUOUKALIMKU  JIMIIA
YEJIOBEKA. Universum: mexuuueckue nayxu, (11-3 (104)), 13-16.

6. Mynganos, ®. P. & HWuammuos, HW. O. (2023).
MATEMATHUYECKOE, AJITOPUTMUYECKOE W  [MPOI'PAMMHOE
OBECIIEYHEHUE CO3JAHUA CHUCTEMbI POBOTA-AHAJIM3ATOPA B
BUJIEOTEXHOJIOI'UAX. Oxonomuxa u coyuym, (3-2 (106)), 793-798.

7. Npucboes, ®. b., Dmonkynos, A. A. V., & Hciaomos, M. X. V.
(2022). TIOKABATEJIM MHOI'OKACKAJHBIX YCWJIMUTEJEW. Universum:
mexHuyeckue Hayku, (11-3 (104)), 5-8.

8. Zhabbor, M., Matluba, S., & Farrukh, Y. (2022). STAGES OF
DESIGNING A TWO-CASCADE AMPLIFIER CIRCUIT IN THE “MULTISIM”
PROGRAMM. Universum: mexnuueckue nayxu, (11-8 (104)), 43-47.

0. Kapmmboes, III., & Myprasun, 3. P. (2022). TUIIBI PAJIHNO
AHTEHH. Universum: mexnuuecxkue nayxu, (11-3 (104)), 9-12.

10. CarrapoB Cepreit A6ynueBud, & OmonoB Capnop Paxmonkyn Yriu
(2022). U3BMEPEHUA HIYMOIIOJJOBHBIX CUI'HAJIOB C TTIOMOIIBIO
AHAJIM3ATOPA CIIEKTPA FPC1500. Universum: texundyeckue Hayku, (11-3
(104)), 17-20.

"Ixonomuka u conuym' Nel(116) 2024 WWW.iupr.ru



11. Sxumenxo, 1. B., Kapmmu6oes, III. A., & Mypra3un, 2. P. (2023).
Jlxuzakckuit  nonutexHudeckuit  mHCTUTYT — CIIEIIMAJIM3MMPOBAHHOE
MAIIMHHOE OBYYEHUE IJIA PAJIMOYACTOT. DxoHOMHUKA W COILUYM,
1196.

12.  Yuldashev, F. (2023). HARORATI MOBIL ELEKTRON
QURILMALAR  ASOSIDA  NAZORAT  QILINADIGAN  QUYOSh
QOZONIL. Interpretation and researches, 1(1).

13.  Mustofokulov, J., Suyarova, M., Choriev, S., & Ashurova, K. (2023).
METHODS FOR DESIGNING ELECTRONIC DEVICE CIRCUITS IN THE»
PROTEUS” PROGRAM. Okxonomuka u comuym, (4-1 (107)), 189-193.

14. Kapmumboes, II., & Myprazun, 2. P. (2022). TUIIBI PAIMO
AHTEHH. Universum: texandeckue Hayku, (11-3 (104)), 9-12.

"IkoHomuka u couuym' Nel(116) 2024 www.iupr.ru



