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Abstract— Bai béo tién hanh tinh toan chiéu dai cia khe
doc dé tao bién d§ déu doc theo ing ten dang éng din
séng khe doc, thong qua viéc tbng hep lai cac thong sb
noi tai ciia dng ten, cu thé 1a hé s6 truyén séng. Két qua
mo phéng cho thiy ring, véi bién d§ déu doc theo dng
din s6ng thi h¢ sé khuéch dai ciia dng ten dA ting tai cac
tin sb gan véi tn sé cong hwéng. Vi du, tai tan s6 = 9
GHz, 10 GHz, 11 GHz, h¢ sb khuéch dai ting lan lwot &
0.43 dB, 1.54 dB va 3.24 dB.

Keywords — Ong dén séng, khe doc, bién dg déu, hé sé
khuéch dai.

I, GIOITHIEU

Ang ten dang 6ng dan song hién c6 rat nhiéu cac
ung dung khac nhau, khéng chi & linh vyc dan ma ma
con & ca linh vuc quan sy. Mot sb tng dung cu thé caa
ang ten dang dng dan séng nhu ang ten cia ra da hang
hai, dng ten ctia mang 5G, hoac nhu ing ten cta hé
thong dan dwong tén lua ... Vi vay, dang dng ten nay
hién duoc rat nhiéu cac nha khoa hoc trén thé gisi quan
tam nghién cau va phat trién.

Mot s6 van dé chinh cia ang ten dang ong dan song
duoc cac nha khoa hoc nghién cau va phat trién do la:
tang goc quét theo tan sé cua dng ten [1, 2], tang hi¢u
qua st dung be mat cia ang ten [3], tong hop su phén
cuc tron va c¢b dinh huéng cta bip song chinh ang ten
[41, tong hop su phan b bién do theo hinh sin [5]. Tat
ca cac nghién cuu trén déu gian tiép lam tiang hé sb
khuéch dai cua ang ten. Tuy nhién, vi¢c nghién ctu
tinh toan cac tham sd dé tao bién do déu doc theo ang
ten dang ong dan song khe doc tir d6 dé ting hé sb
khuéch dai cua ang ten hién chua dugc nghién ctru dén.
Chinh vi vay, trong bai bao s& nghién ctu van dé nay
thong qua viéc tinh toan chiéu dai cua khe doc.

Céc phan sau cua bai bao dugc trinh bay nhu sau:
phan 11, chling t0i dwa ra cac tham sb co ban cua dng
ten dang 6ng dan séng khe doc. Phan 111, chiing t6i tinh
toan su phu thudc hé sb truyén séng vao chiéu dai cua
khe doc. Phan IV, ching ti chiéu dai cua khe doc dé
tao bién do déu cua ang ten dang dng dan séng khe
doc. Phan V cung cip va phan tich cac két qua mo
phong. Phan VI dua ra cac két luan chinh tir két qua
tinh toan dugc.

Il. CACTHAM SO CUA ANG TEN

Ang ten duoc nghién cau trong bai béo 1a ang ten
dang ong dan séng khe doc c6 20 chu ki (hinh 1). Cac
tham sb co ban cua ang ten 1a (hinh 2): a 1a d¢ rong ang
ten va p la d6 dai 1 chu ki cta ang ten, w la d6 rong ctua
khe doc va s 1a d6 dai cua khe doc. Chiéu day cua ang
ten = 10mm. Chiéu day I6p ddng bén ngoai cua ang ten
=0.5mm.

Hinh 1. Ang ten 6ng dan séng khe doc.
p/2 p/4

Hinh 2. Ong dan séng vai khe doc (1 chu ky).

Céc thong s khac cua ang ten duoc ¢ dinh nhu
sau: a =23 mm, p = 30 mm, w = 3 mm, tir 6 tinh toan
chleu dai khe, giGp nhan duoc bién d6 déu doc theo
dng dén séng.

Phuong phép sir dung trong qué trinh tinh toan Ia
phuong phap EigenMode.

lI. SUPHU THUQOC HE SO TRUYEN SONG
VAO CHIEU DAI CUA KHE DQC

Dé tinh toan h¢ s6 truyén song, ta sg tinh toan thong
qua do léch pha trong 1 chu ki (Ap) va hé s6 pham (Q
cua ang ten, bang viéc sir dung 4 chu ki vai chiéu dai
cia khe doc lan luot 12 s = 11mm, 12mm, 13mm,
14mm. Sau d6 ap dung cac cong thic:



A=clf Q)

k = 2n/) 2)
B=Aplp (3)
a = k"2/(2*Q*p) (4)

Trong d6: 4 — budc séng, ¢ — toc do anh sang, f — tan so
tinh toan, k — s6 lugng cac budc song, 5 — phan 4o cia
hé s6 truyén song, Ap — do léch pha trong 1 chu ki, p —
chiéu dai cua 1 chu Ki, & — phan thyc cia hé s truyén
song, Q — h¢ s6 pham.
Két qua tinh toan su phu thudc hé sé truyén séng
vao chiéu dai khe duoc thé hién ¢ bang 1:
Bdng 1. Céc thong sé cua dang ten.

S Ag Q B o

11 | 2305 | 231.66 | 134.099 | 0.572
12 | 233 | 117.36 | 135554 | 1.117
13 | 237 | 57.74 |137.881| 2.231
14 | 2425 | 2839 |141.081 | 4.435

Vigc tinh toan va tao bién do déu doc theo ong dan
song, thong qua viec téng hop phan thuc cua hé sé
truyen song. Vai két qua ¢ bang 1, ta co phuong trinh
thé hién sy phu thudc phan thyc hé s truyén séng vao
chiéu dai cua khe doc theo cong thrc:

_ 0.6838+
a(s) = 0.0003 % e 5 )

IV. TINH TOAN CHIEU DAI CUA KHE DOC

Théng qua viéc tinh toan su thay ddi cua hé sé
truyen song trong qua trinh phat xa cua ang ten, ta o
thé thay doi hé s6 nay sao cho tao dugc bién d6 deu
ctia séng doc theo ong dan séng bang cbng thic sau
[5]:

10°
L P L
jy dy+p -PL, Jod (©)

Trong d6: L — chiéu dai cua ang ten, y — vi tri trung
tdm cuia chu ki.
Tur cac cong thic bén trén, chiéu dai cua khe doc
c6 thé duoc tinh toan theo cng thic sau:
s(y) = In(0.5+a(y))—In (0.0003)

0.6838 7

Thay gid tri cac vi tri trung tdm khac nhau cua chu

ki ang ten vao cong thic 7 ta nhan dugc chiéu dai

tuong ung cua khe doc tai chu ki d6. Gia sir ang ten c6
20 chu Ki, tir cdng thirc 7 ta ¢ bang 2.

Bang 2. Chiéu dai cia khe doc theo chu ki.

aly) =

STT 1 2 3 4 5
s(mm) | 11.475 | 11.544 | 11.617 | 11.693 | 11.773
STT 6 7 8 9 10
s(mm) | 11.858 | 11.948 | 12.044 | 12.147 | 12.258
STT 11 12 13 14 15
s(mm) | 12.377 | 12.508 | 12.651 | 12.81 | 12.988
STT 16 17 18 19 20
s(mm) | 13.191 | 13.426 | 13.707 | 14.055 | 14.513

V. KETQUA

Dé so sanh két qua tinh toén, ta s& sir dung mot ang
ten khac cé 20 chu ki, v6i do dai cua cac khe doc
khéng doi va bang 12.9mm. Chiéu dai nay duoc lya
chon sao cho tai cling tan s 9GHz, gia tri Sz cua hai
ang ten truéc khi tinh toén va sau khi tinh toan déu
bang nhau va bang 10.5 dB.

Bién do doc theo éng din séng duoc trinh bay &
hinh 3 tai tan sé f = 9 GHz (trudc khi tinh todn — mau
do, sau khi tinh toan — mau xanh). Két qua tinh toan
cho théy rang, truée khi tinh toan bién d6 doc theo éng
dan séng c6 dang gidng véi hinh dang cia mot ham sb
mii, con khi tinh toén thi bién do da c6 gia tri bang
nhau (bién do déu) trén toan bo 6ng dan song.

Hé s6 Su1 cuia ang ten dwoc thé hién ¢ hinh 4 (trude
khi tinh toan - mau do, sau khi tinh todn - mau xanh).
Tir két qua tinh toan thay rang, véi bién do déu thi hién
tugng cong hudng phan xa cua dng ten van con tdn tai,
chwa khic phuc dugc.
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Hinh 3. Bién do doc theo 6ng dan song tai tan sb
9GHz (trudce khi tinh toan - mau do, sau khi tinh toan -
mau xanh).
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Hinh 4. Hé s6 Si1 cuia ang ten (trudc khi tinh toén -
mau do, sau khi tinh toan - mau xanh).



Gian db huéng cua ang ten dugc trinh bay ¢ hinh 5
(trudc khi tinh toan - mau do, sau khi tinh todn - mau
xanh) tai cac tan s6 khac nhau (1-7.5GHz, 2-8GHz, 3—
9GHz, 4-10 GHz, 5-11GHz, 6-12GHz, 7-13GHz, 8-
14GHz, 9-15GHz). Két qua tinh toan cho thay rang véi
bién do déu doc theo ong dan séng hé s6 khuéch dai
cua dng ten da tang 1€n ro rét, dac bict Ia tai céc tan sb
gan vai tan sb cong hudng. Vi dy, tai tan s6 = 9 GHz,
10 GHz, 11 GHz, hé s6 khuéch dai cda dng ten tang 14n
luot 12 0.43 dB, 1.54 dB va 3.24 dB.
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Hinh 5. Gian d6 huéng cua dng ten (trudc khi tinh
toan - mau do, sau khi tinh toan - mau xanh).

VI. KETLUAN

Bai b4o d4 tinh toan chiéu dai cua khe doc dé tao
bién do déu cua ang ten ong din séng khe doc. Két
qua tinh toan cho thay rang:

- Viéc tong hop su phan b bién d¢ déu gidp tang
hé s6 khuéch dai cua dng ten tai tin sé tong hop va
mot s6 tan s6 16n hon tan sé tong hop.

- Sy phén bé bién d6 déu chi gitp giam anh huéng,
chir khong thé triét tiéu duoc hién tugng cong huong
s6ng dién tir trong 5ng dan séng.
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