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Abstract

In the "embedded controller" architecture, a personal computer (PC) is used as a hardware
platform for motion control. It allows to plan and control the multi-functional movement of
control modules and systems, to perform information and measurement data processing
functions in one device.
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Introduction

Planning of functional activities is carried out by an operator on a high-level computer with the
help of application software packages. In addition, the computer automatically generates tasks
sent to the controller through a standard interface (mn, RS-232C ). These tasks show the
regularity of changes in time of the required position, speed and acceleration of the executive
motor shaft.

From the user's point of view, its advantages are simple operating systems and software tools (
AutoCAD, Excel, Windows NT/95/3.1, C++ and b.) integration with motion programming
systems. The integration of control computers in one network makes it possible to create
distributed control complexes for the automation of cells, workshops and enterprises. In this case,
the module structure in the PC protects the hardware from heat, vibration and other effects of
production.

Built-in controllers for an additional computer port are produced as plug-in cards . Data exchange
between the controller and the PC is carried out through a simple (32-bit) bus of addresses and
data. Common bus standards can be ISA, STD, VME, and IBM-PC Bus . At the same time, the
controller board has the necessary connector places for the driving power converter, feedback
sensor (analog and digital), and external discrete input/output.
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Intellectual Power Modules

We will consider the methods and ways of intellectualization of control modules aimed at
integrating motion controllers and powerful converters. Such solutions are appropriate for multi-
dimensional control systems where the components are located at a great distance from each
other. In this case, it will be difficult or technically impossible to implement the management
system on one computer base. Because it is technically impossible to transmit and receive signals
over long distances (for example, the simple RS-232 protocol can only transmit data and signals
over a distance of 9.15 m).

In such systems, the control unit of each module is installed in the converter housing or in the
terminal box of the electric motor. We call such modules intellectual power modules (IKM).
IKMs are made on the basis of new generation semiconductor devices. Typical manifestations
of such devices are powerful field transistors ( MOSFET ), bipolar transistors ( IGBT ), field
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N )/ﬁii.’/ controlled closed thyristors ( MST ). The new generation of devices has high speed ( switching

~ frequency for IGBT transistors up to 50 kHz, for MOSFET transistors - 100 kHz) and switching
.. current and voltage ( limit current for IGBT - up to 1200 A, limit voltage - up to 3500 V) and
) \ small control power is distinguished by

In addition to traditional devices of power electronics (switches built on the basis of powerful
transistors or thyristors and diodes), IKM also includes elements of microelectronics. They are
designed to perform intellectual functions: traffic control, protection in emergency mode and
fault diagnosis. The use of IKMs in the driving part of control modules makes it possible to
significantly reduce the dimensions of powerful transformers, increase their reliability and
improve their technical and economic indicators.

Ay =
N W //

N\

References

1. Dilmurod Qodirov, Mukhammadziyo Ismanov. Stable algorithms for the identification of
delayed control objects based on input and output signals // AIP Conference Proceedings.
2024. \0l.3045, Iss.1, 030103

2. Ismanov Muhammadziyo, Mirzaikromov Xamidilloxon. Data collection system in the
management of technological processes // International journal of advanced research in
education, technology and management. 2023. VVol.2, No 6, pp.236-243

3. Mukhammadziyo Ismanov, Abdusamat Karimov. The action of shock waves on cylindrical
panels // AIP Conference Proceedings. 2024. Vol.3045, Iss.1, 030101

4. Abdusamat Karimov, Mukhammadziyo Ismanov. Analysis of errors of optoelectronic
moisture meters // International journal of advanced research in education, technology and
management. 2023. VVol.2, No 5, pp.391-401

5. Karimov A.l., Ismanov M.A. Modeling the Method of Linear Approximation of Signals in

SPLC (Sensor Programmable Logic Controller) // International Journal on Orange

Technologies. 2021. Vol.3, 1ss.10, pp.55-59

U. Erkaboev, R. Rakhimov, J. Mirzaev, U. Negmatov, N. Sayidov. Influence of the two-

dimensional density of states on the temperature dependence of the electrical conductivity

oscillations in heterostructures with quantum wells // International Journal of Modern

Physics B. 38(15), Article ID 2450185 (2024).

7. U.lL. Erkaboev, R.G. Rakhimov. Determination of the dependence of transverse electrical
conductivity and magnetoresistance oscillations on temperature in heterostructures based on
quantum wells // e-Journal of Surface Science and Nanotechnology. 22(2), pp.98-106.
(2024)

8. U.l. Erkaboev, N.A. Sayidov, J.I. Mirzaev, R.G. Rakhimov. Determination of the
temperature dependence of the Fermi energy oscillations in nanostructured semiconductor
materials in the presence of a quantizing magnetic field // Euroasian Journal of
Semiconductors Science and Engineering. 3(2), pp.47-52 (2021).

9. R.G. Rakhimov. Clean the cotton from small impurities and establish optimal parameters //
The Peerian Journal. 17, pp.57-63 (2023).

10. U.l. Erkaboev, N.A. Sayidov, U.M.Negmatov, J.I. Mirzaev, R.G. Rakhimov. Influence
temperature and strong magnetic field on oscillations of density of energy states in

/&

bofjournals.com/index.php/4

\V.Y/=)
e
(o]

Web of Technology: Multidimensional Research Journal

241 |Page

Licensed under a Creative Commons Attribution 4.0 International License.

_’III _\\\‘-




. \ \ \ 777 ..

/( Volume 2, Issue 11, November 2024 ISSN (E): 2938-3757

Y T

\ )/ ,'f heterostructures with quantum wells HgCdTe/CdHgTe // E3S Web of Conferences. 401,

N 01090 (2023)

T 1S 11. U.1. Erkaboev, N.A. Sayidov, U.M.Negmatov, R.G. Rakhimov, J.I. Mirzaev. Temperature
dependence of width band gap in InxGai-xAs quantum well in presence of transverse strong
magnetic field // E3S Web of Conferences. 401, 04042 (2023)

12. Kadirov D.T., Rasulev A.X., Gaibnazarov S.B., Nosirova S.Sh., Urmanov |.R. Improving
The Safety Stability Of Algorithms For Recurrent State Estimation Based On The Methods
Of Conditionally Gaussian Filtering // Turkish Journal of Computer and Mathematics
Education. 2021. Vol.12, No.7, pp.3306- 3315

13. Kodirov D.T. Algorithms for sustainable adaptive evaluation of the state of the stochastic
control objects // International scientific review. 2019. Iss. LVII, pp.25-26

14. D.T.Kodirov, F.M.Kodirova, B.Haydarov, U.Negmatov. Algorithms For Stable Estimation
Of The Extended State Vector Of Controlled Objects // Solid State Technology. 2020.
Vol.63, Iss.6, pp.14903-14909

15. JI.T.Kogupos, ®.M.KoaupoBa. AITOpUTMBI COBMECTHOT'O OIIEHUBAHUSI BEKTOPA COCTOSTHUS

U MapaMeTpoB IUHaMHU4YecKux cucteM // Universum: texuudeckue Hayku. 2021. Iss. 7-
1(88), pp.66-68

16. Kogupo JI.T. AnroputrMmbl yCTOHYMBOIO MHOTOIIArOBOIO OIEHUBAHUS COCTOSHUS
HEJTMHEWHBIX CTOXACTHUYECKUX cucTeM // MexayHapoaHbli HAyYHO-TEXHUYECKUH JKypHAI
«Xumnueckas texHonorus. Kourpones u ynpasienue». Tamkent, Taml TVY. Ne5, 2017. -
C.66-71.

17. X.0.A6nymnaeB, M.C.bormanosuy, JI.A.BonkoB, B.I'.Jlanunpuenko, I[L.I.MnsMeHKOB.
MexaHu3M yCUJICHHUS 1 KHHETHKA (POTOTOKA B BEPTUKAIBHBIX (POTONMPOBOJIHUKAX HA OCHOBE
rerepocTpykTypbl AlGaAs—GaAs // ®usnka u TeXHUKA TOJIyIpoBOIHUKOB, 1987, Tom 21,
Brimn. 10, ctp.1842-1846

18. X.0.A6nynnaeB, B.M.KoponskoB, M.B.IlaBnosckuii, E.B.Pyccy, T.C.Tabapos.
HccrenoBanus miaHapHeix (poToconporusienuii Ha ocHose INGaAs/InP co ckpeiThiM p*-
3aTBOpoM // @u3uKa U TEXHUKA MOTYNPOBOIHUKOB, 1990, Tom 24, Bein.11, ctp.1969-1972

19. Abdullayev X.0., Abduxalimov I.1., «<Avtomatik boshqarish sistemasidagi o‘tish jarayoniga
xarakteristik tenglama ildizlarining ta’siri». “Igtisodiyot tarmogqlari va ijtimoiy sohaning
energiya samaradorligini  oshirishga garatilgan avtomatlashtirish va energetika
muammolarni yechishda ilg or innovatsion texnologiyalarda ta’limni o'rni”. Xalqgaro
konferensiya. Namangan, 2021.

20. Khakim O.Abdullayev, Dilmurod T.Qodirov, «Basic conepts of the state space method». XI
International Annual Conference “Industrial Technologies and Engineering — ICITE-2022,
Shimkent, Kazakhstan, 2022.

21. Abdullayev ~ X.O.,Toshpo'latov ~ Q.Ya.,Abduxalimov LI, «lIshlab  chigarishni
avtomatlashtirishning ijtimoiy ahamiyati». “Texnologik jarayonlarni avtomatlashtirish
tizimlarini ishlab chiqarishning rivojlanishdagi o'rni va vazifalari”. Xalqaro konferensiya.
Farg ona, 2021.

22. Sh. Djuraev, D. To’xtasinov. Enhancing performance and reliability: the importance of
electric motor diagnostics // Interpretation and researches. 2023. Vol.1, 1ss.10

bofjournals.com/index.php/4

e
-

Web of Technology: Multidimensional Research Journal
D w

242 |Page

Licensed under a Creative Commons Attribution 4.0 International License.

_’III _\\\‘-




. \ \ \ 777 ..

{ /( Volume 2, Issue 11, November 2024 ISSN (E): 2938-3757

N\ )/ﬂ 23. Sharibaev N.Yu., Djuraev Sh.S., Toxtasinov D.X. Priorities in determining electric motor

K ~ vibration with ADXL345 accelerometer sensor // Al-Farg’oniy avlodlari. 2023. Vol.1, 1ss.4,
pp.226-230

24. A.A MawmaxanoB, UI.C.IxypaeB, H.IO.lllapubaes, M.D.Tynkunos, JI.X.TyXxTacHHOB.
YeTpoicTBO I BBIpAIIMBAHKS THAPOIIOHHOTO KOpMa ¢ aBTOMAaTU3WPOBAHHOM CUCTEMOW
ynpagsienus // Universum: rexauueckue Hayku. 2020. No 8-2 (77), pp.17-20

25. D. To‘xtasinov. Mathematical model of the relationship between the vibration of the electric
motor and the defect in the bearing // Interpretation and researches. 2024. Vol. 2, Iss. 11,
pp.75-78

26. 1.X. TyxracunoB, M.A. McmanoB. CoBepIIIEHCTBOBAHUE CUCTEMBI YIIPABICHUS KOJOHHON
CHUHTE3a aMMHaKa Ha OCHOBE HEYETKOH JIOTUKH // DkoHOMHUKA M commyM. Vol.12, Iss.55,
pp.1236-1239

27. Djuraev, A., Sayitkulov, S., Rajabov, O., Kholmirzaev, J., & Haydarov, B. (2022,
December). Analysis of the impact effect of a piece of cotton with a flat surface with a multi-
sided grates slope. In Journal of Physics: Conference Series (Vol. 2373, No. 2, p. 022048).
IOP Publishing.

28. Kypaes, A. Jl., Xonmup3saes, XK. 3., & Xaitnapos, b. A. (2022). Pazpabotka s dhextuBHOM
KOHCTPYKTHBHON CXEMbI KOJIOCHMKOB Ha YIPYTHX ONOpax M ONTUMHU3ALMS MapaMeTpoB
OYMCTHTENS XJIonka. Mexanuka u Texaosorus, (Crenssinyck 2), 9-15 betlar.

29. Haydarov Bahtiyor Abdullajon o’g’li. "Paxtani mayda chiqindilardan tozalash jarayonida
ko‘p qgirrali qoziqcha tayyorlangan qozigchalarning paxta sifat ko‘rsatkichlariga ta’sirini o
‘rganish. Journal of new century innovations 19.2 (2022): 137-141 betlar.

30. Haydarov Bahtiyor. "Takomillashtirilgan qozigli baraban mayda ifloslik tarkibiga ta'sirini
tahlil gilish." ljodkor o'gituvchi 2.20 (2022): 7-9 betlar.

31. M.A. Ucmanos, B.A. Xaiinapos, 1.Y. U6parumos, C.X. Kuprusosa. Opranu3zairoHHas

J

bofijournals.com/index.php/4

CUCTCMaA YIIPABJICHUS HpeﬂHpHHHMaTeHBCKOﬁ ACATCIIBHOCTH // DKOHOMHKA H COIHUYyM.
2019. Vol.12, Iss.67, pp.498-501
32. D. Kodirov, A. Askarov. Algorithms for synthesis of observing devices based on operator
representation of external forces // AIP Conference Proceedings. Vol. 2789, No. 1, 040121.
33. ALA. AckapoB. Pomp Meroma HEYETKOH JIOTHMKM TpH OOHAPY)KEHHHM TI0XKApOB Ha

O
=

®

npou3BojicTBe // JIyumne nntemiektyanbabie uccnenoBanus. 2023. Vol. 10, No. 3, pp.126-
130.

34. A.A. Asgarov. The importance of the MQ-2 sensor in fire detection // International journal
of advanced research in education, technology and management. 2023. VVol. 2 No. 6, pp.264-
269

35. A.A. Asgarov. Mikroprotsessorni boshgarish va ma'lumotlarni gayta qgilish birligini tuzilik
va asosiy diagramasini ishlab chiqish. // International journal of advanced research in
education, technology and management. 2022. VVol.19, Iss.2, pp.107-113

36. S. Ruzimatov, A. Asgarov. Mathematical Model Of Textile Enterprise Sales Prevention //
Texas Journal of Multidisciplinary Studies. 2022. Vol.8, pp.88-90

37. TommynaroB K. MeHemKMeHT: TMpHpoJa M CTPYKTypa OpraHu3aluii, W poJb
opryrmpaieHdeckoro MoiiuieHus: / HoBoctu oOpasoBanus: uccnenoBanue B XX| Beke.
2023. Vol.1, Iss.11, pp.279-282.

=
-
| -
-
O
=
L
O
| -
Q)
)
7))
Q
o
©
-
Q
N
-
)
E
o
=
-
=
o
(@)
O
O
-
i -
O
@
—
Y
O
0
g

243 |Page

Licensed under a Creative Commons Attribution 4.0 International License.

_’III _\\\‘-




. \ \ \ 777 ..

{ /( Volume 2, Issue 11, November 2024 ISSN (E): 2938-3757

N\ j/ ﬂ 38. TommymnaroB K. CoBpeMeHHast TCOpHsI yIpaBICHHUS . HOBbIC TOAX0abI U MeToAbI // Journal

K ~ of innovations in scientific and educational research. 203. Vol. 6, Iss. 5, pp.288-292.

39. Hacputaunos b., TommynaroB K. ABTomaTtu3anusi CHCTEMBbl SKOHOMHUKH: SBOJIONUS U
nepcnektuBsl // Hayunsiii @okyc. 2023. Vol. 1, Iss. 2, pp.485-489.

40. HacputaunaoB b., TommynaroB K. DxoHomuka Oyaymiero: Kak aBTOMaTHU3alus U3MEHUT
CTpyKTypy npousBojctsa // HoBoctu oOpasoBanus: uccienoanue B XXI| Beke. 2023. Vol.
1, Iss. 12, pp.25-28.

41. N. Parpiyeva. Automatic control system of pressing equipment parameters // Ethiopian
International Journal of Multidisciplinary Research. 2024. VVol.11, Iss,3, pp.147-153.

42.X. [IlapnueB, A.b. Tadypos, ILJ. Jlacroukun, H.X. IlapnueBa. IlIpounas
cynepruapodoOHas xyonmyaToOyMaxkHass TKaHb JUIA  (UIBTpallUd MAaCISHO-BOISHBIX
cmeceit // Texnonorust TeKCTUIBHOM npombinuieHHOCTH. 2023, Ne 2 (404), pp.83-91

43. Adkhamjon G., Bilolxon T. Preparation and application of colored antibacterial cotton fiber
based on microstructural control // 7th-ICARHSE. International Conference on Advance
Research in Humanities, Applied Sciences and Education. 2022. pp.9-13

44. Yoqubjanov A. Ekspert tizimining tuzilishi va hususiyatlari // Interpretation and researches.
2024. Vol. 11, 1ss.33, pp.59-65.

45. Exy6xanoB A. Pojip aBTOMATH3allMU B TOBBIMIEHUH d()(PEKTHBHOCTH TEXHOJIOTHMYECKHMX
nporiecco // HoBoctu oOpa3oBanusi: nucciaeaopanue B XXI Beke. Vol. 1, Iss. 12, pp.51-54.

46. Paxumos S.T., Exy6xanos A.O. 3arps3sHenne IpupoaHkIX cpel B Pecriy6imke Y36ekucTan
u myTH ux pemenus // IlepcieKTHBBI pa3BUTHS HAyKH U O0Opa30BaHMsS B COBPEMEHHBIX
9KOJIOTHYECKUX ycnoBusx. 2017. pp. 25-28

47. X.Madaliyev. Creation of interface through app design of matlab software for automatic
determination of loads on roller machine worker shaft // Interpretation and Researches. 2023.
Vol.1, 1ss.10.

48. Sh.S.Djurayev, X.B.Madaliyev. Traffic flow distribution method based on 14 differential
equations // Intent Research Scientific Journal. 2023. Vol.2, 1ss.10, pp.1-10.

49. b.A XaitnapoB, X.b.MananueB. CoBepIIEHCTBOBaHHWE TEXHOJOTHMHM OYHCTKH XJIOMKa -

J

bofijournals.com/index.php/4

O
=

®

CBIpIIa OT MEJIKMX COPHBIX mpumecel // Dxonomuka u cormym. 2022. Vol. 4(95)-1, pp.561-
564.

50. Kh.B.Madaliev, D.X. Tukhtasinov. Development of an openness profile for a logical
control system for technological equipment // ljodkor o'gituvchi. 2022. Vol.2, Iss.20,
pp.215-217

51. M.Ismanov, A.Asqarov, H.Madaliyev, D.Fayzullayev. Theoretical and experimental study
of the law of distribution of non-stationary heat flux in raw cotton stored in the bunt // AIP
Conference Proceedings. 2023. VVol.2789, Iss.1, 040106.

52. Y.A.Valijon o‘g‘li, J.E.Shavkat o‘g‘li, S.H.Hakimjon o‘g‘li, M.F.Farxod o‘g‘li. Sun’iy
intellektda bilimlarni tasvirlash modellari // Tadgiqotlar. 2023. VVol.28, Iss.5, pp.22-30.

53. Y.A.Valijon o‘g‘li, N.Y.Saydulla o‘g‘li, N.S.Shavkat 0’g’li, X.S.Ubaydulla o'g'li. Fuzzy
moduli yordamida noqat’iy boshqarish sistemalarni qurish // Tadqiqotlar. 2023. Vol.28,
Iss.5, pp.31-37.

=
-
| -
-
O
=
L
O
| -
Q)
)
7))
Q
o
©
-
Q
N
-
)
E
o
=
-
=
o
(@)
O
O
-
i -
O
@
—
Y
O
0
g

244 |Page

Licensed under a Creative Commons Attribution 4.0 International License.

_’III _\\\‘-




. \ \ \ 777 ..

| ( Volume 2, Issue 11, November 2024 ISSN (E): 2938-3757

54.Y.A.Valijon o°g‘li, X.R.Davlat o‘g‘li, G.A.Tirkash o‘gli. Fuzzy logic yordamida sistemani
sugeno tipida loyihalash // Journal of new century innovations. 2023. VVol.43, Iss.2, pp. 97-
106

55. A.V. Yo‘ldashev. Ob’yekt holatlarini tashxislashning intellektual modelini shakllantirish
tamoyili // Dxonomuka u cormym. 2024. Vol. 3(118)-2, pp.436-440.

56. D.Z.Fayzullayev. Mexbios development studio software package for developing control
programs and modeling electric drive systems // Web of scientist: International scientific
research journal. 2022. Vol.3, Iss.5, pp. 1964-1967

57. D.Fayzullayev, S.Ruzimetov. Develops an Alarm System in the Alarm Bath and an
Adaptive Power Adjusment System // International Journal on Orange Technologies. 2021.
Vol.3, Iss.12, pp.178-182. https://dx.doi.org/10.31149/ijot.v3i12.2537

58. A.H.Illapu6aes, P.H.lllapuGaes, b.T.AGmyna3uzoB, M.P.Toxupxxonosa. IIpoGiembl B
obsactu rirybokoro o0yuenus ¢ noakperieanem // @opym monozapix yuensix. 2023. Vol.6,
1ss.82, pp.420-422

59. E.Sharibaev, O.Sarimsakov, R.Sharifbaev. Process monitoring of devil machine electric
engine in cotton primary processing enterprises // AIP Conference Proceedings. 2023.
Vol.2700, Iss.1, 050024

60. P.H.lllapu6aes, LI.C.[IxypaeB, M.P.ToxupxoHoBa. YnyuiieHue KiacCU(PHUKAIUU IO
CoOpTaM KOKOHOB € MCIIOJIb30OBAHUEM CBCPTOYHBIX HeﬁpOHHLIX cereit // TeOpI/Iﬂ " IIpaKTHKa
coBpemenHnoii Hayku. 2023. Vol. 6, 1s5.96, pp.212-214.

61. P.H.lllapu6aes, P.H.lllapugpo6aes, C.C.IllapunbaeB. 3amaua MOJyNPOBOIHUKOBBIX
JIaTYMKOB B MexaTpoHHbIX cuctemax // International Conference on World Science and
Resarch. 2024. Vol.1, Iss.2, pp.5-8.

62. HIO.Illapu6aeB, A.Oprames, A.Mamananues, P.H.Illapud6aes, C.X.Kuprusosa.
HCCJ’IGI[OB@.HI/IG CIICKTpa pacCCdHusd CBCTa HCIOJIb30BAHUCM ,I[eJIBTa-(I)YHKLII/IP’I //
Dxonomuka u coruyM. 2019. Vol.12, 1ss.67, pp.1150-1153.

<
~

O
=
Q
>
Q
O
=
£
@]
o
i’]
)
C
-
-]
O

—
(@]
O
]
=

=
-
| -
-
O
=
L
o
| -
©
)
7))
Q
o
©
-
Q
N
-
)
E
.
=
=
=
o
(@)
O
o
-
i -
@
()
—
Y
O
0
g

245 | Page

Licensed under a Creative Commons Attribution 4.0 International License.

_’III _\\\‘-



https://dx.doi.org/10.31149/ijot.v3i12.2537

