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5G TARMOQLARI UCHUN MIKROO‘LCHAMLI PANJARALI
ANTENNANI MODELLASHTIRISH

M.K.Xatamova (TATU Urganch filiali), J.S.Matsapayev (TATU Urganch filiali)

Annotatsiya. Ushbu magola Mikrostripli antennalar majmuasi rivojiga
garatilgan, 5G mobil texnologiya 28 GHz ishchi chastotada ishlaydi. Antenna
tuzilishi bitta tekislik ichida massiv konfiguratsiyasida joylashgan to‘rtta patch
antennani loyihalash asosida qurilgan. Simulyatsiya va optimallashtirish bosqichi
Computer Simulation Technology (CST) dasturi yordamida amalga oshirildi, bu biz
antennaning ishlashi hagida yaxshiroq tasavvurga ega bo‘lishimiz uchun qulay
muhit hisoblanadi[1].

Kalit so‘zlar: mikro o‘lchamli antenna gatori, 5G, 25GHz, 28GHz, CST
studio suite.

Kirish

5G juda katta tarmoqg kengligi, qurilma zichligi, tayanch stansiyasi va yangi
sonli antennalarga ega bo‘lgan juda katta tashuvchini oz ichiga olgan model
hisoblanadi[2]. Mobil aloga tobora rivojlanib boryotganligi sababli, tarmog kengligi
hagida ham talablar ortib bormoqgda. Ushbu muammoni hal qilish uchun
telekommunikatsiya hamjamiyati ko‘proq, yuqgori spektral chastotalarga e'tibor
garata boshladi[3]. 28GHz diapazonda mobil qurilmalar uchun mikro o‘lchamli
panjarali antennalarni loyihalashga qgaratildi.

1-jadval. Bitta microstrip patch dizayni o‘lchamlari
Parametrlar |W| L Fi | WFf | Gpf | Lg | Wg | Ht hs
O‘lcham (mm) | 6 | 7 15| 12 | 02 | 31 11 | 0.38 0.2

Ko‘rib turganingizdek, antenna elementlari kichik o‘lchamlarga ega, chunki
ular millimetr chastota diapazoni uchun ishlab chigilgan. Substrat materiali Rogers
5880 bo‘lib, u past tangens yo‘qgotishlari tufayli yuqori chastotali spektrga mos
keladi. U radio to‘lginlarining beshinchi avlod millimetrli tarmoglari uchun
antennalar ishlab chigarish uchun maxsus ishlab chigilgan[4]. Uning parametrlari
dielektrik doimiysi € =2.2, yo‘gotish tangensi 6= 0.0009. Ta'minot nugtasiga kelsak,
u odatda antennaning markaziga yaqin joyida joylashgan.

CST dasturida ishlash jarayoni va simulyatsiya natijalari

CST studio suite dasturida yassi mikroo‘lchamli panjarali antennalarni
loyihalash uchun quyidagi ketma-ketliklar bajariladi: Yassi mikroo‘lchamli panjarali
antenna mikroto‘lginli chastota diapazonida ishlaganligi sababli CST Microwave
studio bo‘limi tanlanadi. CST Microwave studio bo‘limida yangi loyiha yaratiladi.
CST Microwave studio bo‘limida antenna chastotasini belgilaymiz.
CST Microwave studioda yassi mikroo‘lchamli panjarali antennaning ground va
substratini Wy=11mm; Lg=31mm; Hy=0.38mm; o‘Ilchamlarda 1-rasmdagidek
belgilab chizamiz.
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1-rasm. Panjarali antennaning ground va substrati.
Quyidagi rasmlarda CST Microwave studioda bitta patchning yasalish ketma-
ketliklari keltirilgan. Patch o‘lchamlari L=6mm; W=10mm; H=0.2mm; material
Rogers RO 3203(lossy); €=3.02;

2-rasm. CST Microwave studioda yassi mikroo‘lchamli panjarali antennaning
tayyor ko‘rinishi yuqorida.

S-Parameter Balance

E 255 E3 %5 7 75 E
Frequency / GHz

3-rasm. Modeilashtirilgan antennaning S parametri.

Modellashtirilgan panjarali antennaning xususiy chastotasi 3-rasmdagi S
parametrning chastotaga bog‘liglik grafigida ifodalangan uning giymati 26.4 GHz
ga teng. Bu chastota modellashtirilgan antenna uchun maksimal nurlatish va gabul
qgilish chastotasi hisoblanadi.

Farfield Directivity Abs (Phi=20)

farfield (F=25) [1]

Frequency = 25

Main lobe magnitude = 6.39 dBi
Main lobe direction = 12.0 deg.
Angular width (3 dB) = 1054 deg.
Theta f Degree v=. dBi Side lobe level = -11.1 dB

4-rasm. Modellashtirilgan antennaning 25GHz chastotada gorizantal tekislikda
nurlanish diagrammasi
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4-rasmda biz modellashtirgan antennaning gorizantal tekislikda nurlanish
diagrammasi tasvirlangan. Bu diagrammada 25GHz chastotali nurning 12 gradus va
105 gradus burchaklarda targalishi ifodalangan. Qizil chiziq bilan yo‘nalgan nur
asosiy nur hisoblanadi va uning giymati 6.39 dBi ga teng. Yon barglarning targalish
giymati -11.1 dBga teng.

Farfield Directivity Abs (Phi=30)

farfield (f=28) [2]

Frequency = 28
Main lobe magnitude = 6.42 dBi

180 Main lobe drection = 4.0 deg.
Angular width (3 dB) = 59.9 deg.
Theta / Degree vs., dBi Side lobe level = -8.2 dB

5-rasm. Modellashtirilgan antennaning 28GHz chastotada gorizantal tekislikda
nurlanish diagrammasi
5-rasmda biz modellashtirgan antennaning gorizantal tekislikda nurlanish
diagrammasini ko‘rishimiz mumkin. Bu diagrammada 28GHz chastotali nurning 4
gradus va 69.9 gradus burchaklarda targalishi ko‘rinib turibdi. Qizil chiziq bilan
ajratilgan nur asosiy nur hisoblanadi va uning giymati 6.42 dBi ga teng. Yon
barglarning targalish giymati -8.2 dBga teng.

Xulosa

Antennalar sonini ko‘paytirish yo‘nalganlik diagrammasini toraytirishga
imkon beradi, birog bunday usul yondama gulbarg deb ataluvchi ikkinchi darajali
nurlarning paydo bo‘lishiga olib keladi[5]. Interferensiya tufayli gabul gilinayotgan
signal nurlanayotgan signalga nisbatan kuchliroq yoki sustrog bo‘lishi mumkin.
Kuchayish yoki susayish gabul gilgichning o‘rniga bog‘lig. Taklif gilingan antenna
yugori chastota tarmoq kengligi uchun amal giladi. Shunday qilib, microstrip patch
antennasining samaradorligi yugori. Demak bu ishda olingan natijada 28GHz
chastotaning gorizantal tekislikdagi nurlanish diagrammasida yo‘nalish burchagi tor
va nur energiyasi 25GHz li nurning energiyasiga garaganda kattarog. Shuni aytish
mumkinki modellashtirilgan antenna 28GHz chastotaga yagin chastotada ishlashi
samaraliroqg.
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BYJIYHIEE CEJBCKOI'O XO351ICTBA C IPUMEHEHUEM
NCKYCCTBEHHOI'O HHTEJUIEKTA

K.B.Cnpuweesckuit, A.Xoxcanosa (Cmyoenmol Hyxycckoeo punuana TYHUT)

AHHOTAanMs. B  cratbe  paccmMaTpuBaKrOTCA  BOIPOCH  BIHSHUSA
uckycctBeHHoro wuHreiiekra (MM) Ha peBONIONMOHHBIE JOCTHXKEHHUS B
YKMBOTHOBOJICTBE C aKIICHTOM Ha aHAIUTUKY Ha ocHOBe MU 1u1st MOHMTOpUHTa CKOTa
B PEXHME pEAIbHOTO BPEMEHM, YIIPABICHUS 310POBBEM M  ONTHUMHU3ALUHU
pa3Benenus. llonuepkuBaercs 3Hauenne MU s ynydineHust 01arococTosiHUs
YKABOTHBIX, IPOJABHUKEHUSI YCTOMYMBBIX METOJNOB BEACHUS CEIBCKOTO XO3SMCTBA U
NoTeHIMaN Oy IyluX MHHOBALMI B 3TOI 00Js1acTy.

KirwueBbie cinoBa: VICKyCCTBEHHBI HMHTEIUIEKT, KMBOTHOBOJCTBO,
MOHMTOPHUHT MOT'0JIOBbsI, MAIMHHOE 0O0yY€HHE, YMHOE 3eMIIeIeNne, OJ1aronoayune
KUBOTHBIX, YCTOMYHMBOE  CEIBbCKOE  XO3AWCTBO, TIEHETUYECKHA  aHaIW3,
IIPEAUKTUBHAS AHAIMTUKA, CEIIbCKOXO035IMCTBEHHBIE TEXHOJIOTUH.

IlepenoBble TEXHOJOTMM W MHHOBALIMOHHBIE PEIICHUS B JKMBOTHOBOJCTBE
COBEPILAIOT PEBOJIIOLUIO, YIENsAs 0c000€ BHUMAHUE UHTErPAllUU UCKYCCTBEHHOTO
unteiekra (MM). Ora uHTerpauus 3HaMEHYyeT COOOWM 3HAUMUTENbHBIA OTXON OT
TPaJIULMOHHON MPAKTUKH, MO3BOJISAA MOBBICUTH 3(PPEKTUBHOCTb, T'YMAaHHOCTb U
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