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THIET KE ANG TEN THONG MINH

Pang Quang Thinh
Vién Ra da Vién khoa hoc cdng nghé Quéan sw
B6 Qudc phong (da nghi huwu)

Toém tat: Viéc tng dung ang ten mang pha dé thiét
ké ang ten thong minh trong hé thong dién thoai di dong
bing viéc tao ra quét bip séng nham dam bao ving rong
kha nang phat hién duoc toi da ngudn nhiéu, tin hi¢u vé
yéu...va két hop vai bo xur 1y thich nghi lam ting kha
nang thu thap thdng tin tir nguon tin higu mong mudn va
giam tdi da ngudn nhiéu, nham nang cao chat lugng cho
hé thong dién thoai di dong. Sir dung ang ten mang pha
dé thiét ké phu hop véi céc thdng sé cho adng ten thong
minh 12 mét y twong thyc té.

Tir khéa: Ang ten mang pha, quét blp song, xir Iy
thich nghi.

l. GIOI THIEU

Ang ten théng minh két hop véi bo xir ly thich nghi s&
lam tang dung luong hé théng thong tin di dong, Cho phép
thyc hién da truy cap trong khéng gian SDMA (Spatial
Division Multiple Access), C6 thé két hop hiéu qua voi
nhiéu thiét bi ky thuat khac trong mang...va rat nhiéu loi
ich khac. Ang ten théng minh 14 dng ten c6 d thi phuong
huéng linh hoat, phi hop véi diéu kién truyén séng hién
tai nhim dao bao tranh duoc téi da ngudn nhidu va ting
kha ning thu thong tin tir nguon tin hiéu mong muébn. Hén
nay, Véi sy ra doi cua cac bo xir Iy tin hiéu sé DSP (Digital
Signal Processor), cac bo xt Iy da muc dich, cling nhu cac
ky thuat xu 1y tin hiéu bang phan mém da phat trién hon
rat nhiéu, céng nghé ang ten théng minh trd nén kha thi
trong cac hé thong thong tin di dong.

Trong nuéc, chua c6 noi nao nghién cau thiét ké ang ten
phdng minh, & hoi nghi Hoi vo tuyén dién tar Viét nam lan
thir 24 ngay 18 thang 12 nam 2021 tai truong dai hoc
KHCN Pai hoc qudc gia Ha ndi, dd c6 nhiéu tham luan
trong d6 c6 mot sb bai néi vé ang ten, nhung chua ¢ bai
nao néi vé ang ten thong minh. O nudc ngoai, nhimng nudc
tién tién chéc ho da c6 loai ang ten nay, nhung vé tai liéu
thiét ké t6i chua tim duoc, trude tinh hinh do, toi viét bai
nay mong gop mot phan niao d6 cho viéc tham khao voi
ban doc quan tam.

1. Cdu tgo dng ten thong minh

Nguyén tic, c6 mot s6 cach don gian dé 1am cho bap
song ang ten c6 thé diéu chinh dugc mot cach thich nghi,
vi du nhu cac dng ten dugc diéu khién bang co hoc. Ngay
nay, véi su phat trién cua khoa hoc ky thuat, ngudi ta st
dung cé4c bo xir ly tin hiéu dé diéu khiéu cac tham sé cua
dan ang ten va quét bup song.

Ang ten thong minh 1a mét trong ba hé thong gom tap
hop cac dng ten phan tir tao thanh dan ing ten nhu:

Tac gia lién hé: Bang Quang Thinh

Email: dangquangthinh39@gmail.com

Dén toa soan: 2/2022, chinh stra: 6/2022, chap nhan dang:
712022
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- Dang thing

- Dang tron

- Dang phing

Trong bai nay tdi chon dan phang.

2. Tao dang chum

Tao dang cham 1a mét kiéu xu ly tin hiéu duoc sir dung
dé hudng chum tia cua dan vé& phia ngudn tin higu mong
mudn, déng thoi tao ra mic phat xa rat nho (gan téi 0) vé
phia cac ngudn nhiéu. Qué trinh tach thué bao khoi nhiéu
dua trén dac tinh khéng gian cua né dugc goi la loc khéng
gian. Trong duong Ién (tir dién thoai di dong Ién tram goc),
muc tiéu cua viéc tao dang 1a ty sé tin hiéu trén tap nhiéu
(SINR) cua céc tin hiéu thu dat ¢én mac mong mudn.
Tuong tu nhu vay, viéc tao dang dugc st dung & duong
xudng (tir tram goc dén di dong) dé cuc dai hda SINR cua
duong xudng. Sy tao dang dugc thuc hién bang cach sir
dung bo xur ly tin hiéu thich nghi, goi la tao dang thich
nghi. C6 thé khéi quat ciu tao cua dng ten thong minh qua
so db c4u trac nhu hinh dudi [2]:
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Hinh 1. Dan &ng ten phang chi nhat M phén td véi bo xi
ly thich nghi

Nhu vy, bd tao dang thich nghi 1a bo xir ly sir dung
két hop vai dan dng ten dé thyc hién viéc loc khdng gian
mot cach linh hoat.

O day xin gi¢i thiéu viéc s dung dan ang ten mit
phang 14 loai ang ten mang pha c6 hinh chir nhat b tri cac
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phan tir riéng 1€ theo hang va cot, hang tao do rong bup
song trong mat phang nam ngang, cot tao do rong bap
s6ng trong mit phang thang ding. Mat phang nam ngang
hep nén c6 d6 rong bap soéng 16n va dat ¢b dinh, trong mat
phing thiang dung chiéu dai 1on tao d6 rong tao blp song
hep va thuc hién quét dé pha blp song rong trong mét
phang nay, ngoai ra con phai diéu khién dugc cong suat
phat xa va muac thu nhan tin hiéu, thuc hién bang bo xu ly
thich nghl b6 1a viéc thyc hién chirc nang ang ten théng
minh, vi khi quét blp song s& biét & goc nao cé nhiéu, goc
nao tin hiéu yéu... dé xu ly.

Il. MOI TUONG QUAN GIU’A HAI LOAI ANG TEN

M3i thué bao c6 mot sb dién thoai riéng, nha mang cin
clr vao s6 do dé biét duoc vi tri dién thoai d6 dang ¢ gan
tram BTS nao nhit va luén bam sat dé khi cé cudc goi dén
s& két ndi hai dién thoai véi nhau, do d6 do rong bip séng
mdi huéng phai du rong dé bao quéat ving can thiét va
khong can rong qua gay lang phi cong suét thu phat.

Ang ten mang pha tao duoc biip séng c6 do rong nhu
ang ten tram BTS nhung c6 kha nang quét bup song trong
mat phang thang dung véi blp séng hep quet mot cach lién
tuc dé mad rong ving pha séng ma cong suat phét lai giam
di.

Vé mat thyuc té, ta chon ang ten tram BTS [3] lam dbi
chiéu, do 1a loai mang tén goi Kathrein 742214 c6 dai tan
tir 1710MHz dén 2170MHz chia lam 3 dai tan con:

(1) tr 1719MHz — 1880MHz, (2) tu 1850MHz —
1990MHz va (3) tir 1920MHz — 2170MHz. Ba dai tin nay
chdng I4n I1&n nhau, nén dai tan 2 thyuc té chi tir 1880MHz
dén 1920MHz

Ta sir dyng dai tan 2, cac thdng sb chinh cua dai tan
nay nhu sau:

- Dai tan 1880MHz — 1920MHz (Af = 40MHz)

- Phén cyc +45%-45°

- D6 rong bap séng nira cong suat & mat phang nam
ngang (theo hang) la 64°,

- Do rong bip séng nira cong suit ¢ mat phiang thang
dung (theo cot) 1a 7,8°

- Goc nghiéng dién 0° — 8° (diéu chinh déu bang co
khi)

- Kich thuéc (daixrongxday) 1144x155x70mm

Pay la cac thong s6 tham khao cho viéc thiét ké ang
ten méang pha c6 dugc do rong blip song nhu ang ten
Kathrein & ca hai chiéu.

. ANG TEN MANG PHA

1. Chon thdng sé dng ten mang pha

Can ctr vao ang ten Kathrein, ta chon ang ten mang pha
can c¢6 do rong bup song nhu ¢ ang ten nay. Trén co s&
kich thudc va do rong bL'Jp song cia ang ten Kathrein ta
xac dinh cac do rong blp Song Cua dng ten mang pha.

Tir dai tan 1am viéc, c6 tan sb trung tam fo = 1900MHz,
tuong rng véi budc song trung tam trong khong gian Ao ~
158mm, ta xac dinh chiéu rong va chiéu dai ang ten mang
pha theo biéu thirc thuc nghiém [1]:

2005 = 65,9°% (1)
'I:ir d6 xac dinh duoc:
Chiéu rong dan ang ten Ly = 160,6mm

Chiéu dai dan ang ten L, = 1318mm
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Céc tong sb nay 1a cac kich thudc ban dau dé thiét ké
s0 bo sao cho d6 rong bdp séng ca hai chiéu bang ding do
rong blp séng cua ang ten Kathrein. Sau khi tinh toan diéu
chinh s& ¢6 kich thuéc va sé phan tir chinh thirc cho dan
ang ten mang pha.

Toa d0 va dan dng ten biéu dién ¢ hinh dudi:
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Hinh 2. B6 tri cac phén t trén dan &ng ten (thuc hién trén
ban mach in hai mat)

Tir céc bieu thuc ¢ [1]: (1.1), (1.2)...(1.6b) bién ddi ta
thu dugc cac bieu thiuc chuan héa cho do thi phuong
hudng ang ten phu thugc vao s6 phan ta:

[AF(O)], = § [(())] (2a)
va ’
[AF(9)], = [@] (2b)

o = kdcos6 + @,

& day @, la su khac pha kich thich giira hai phan tir canh
nhau mét luong khong doi.

Theo (2b) v& dd thi phuong huéng trong mat phing
nam ngang véi diéu kién phan bd bién do va pha dong déu,
va N = 3, dy = 0,305), va V& d6 thi phuong huéng theo cho
& hinh dudi:
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Hinh 3. D4 thj phuong huwéng trong mét phdng nam
ngang.
Do rong bap song & mic 0,707 bién do la 64°

Do rong bup séng bang 64° ding véi ang ten Kathrein,

nhung khi d6 theo hang c6 3 phan tu, ta can c6 4 phan tir
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ma do6 rong bup séng van giir nguyén nén phai giam khoang
céch cac phan tur dy tir 48,18mm xudng 32,12mm hay dy =
0,203, S& dat yéu cau nhu dd thi phuong hudng hinh 3.
Twong Ging ty I& giam khoang cach xubng 66,667%, khi d6
ta giam chiéu rong miéng dan tuong ng véi ty 18 nay dé b
tri dugc 4 phan tir (do chiéu dai bang ntra bude song trong
chat dién moi tao cho 2 khe W phat xa), khi d6 c6 phan cuc
dién truong cua dan ang ten theo chiéu thang dung (xem &
phan miéng dan).

Db thi phuong huéng trong mat phang dimg, cin cir vao
két qua tinh toan ¢ trén 1a N = 33, d, ~ 0,305X0 va phan b
bién d6 dong déu cho cac phan tir, vé d6 thi phuong huéng
theo biéu thtrc (2b) thu dugc biéu thi & hinh dudi:
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b) MG rong a) cho thiy do rong & muc 0,707 bién d6 la
13,20
Hinh 4. Bé thj phurong huwéng trong mat phang thang
dumg

Do rong ndy Ion hon yéu ciu, dé c6 do rong mong
muon ta phai dieu chinh tang so phan tu 33 Ién 50 va vé do
thi phuong hudng theo biéu thuc (2b), két qua cho & hinh
dudéi:
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a) D) thi phuong hudng
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b) M¢ rong a) cho thiy & mirc 0,707 bién do 1a 7,8°

Hinh 5. Bé thj phurong huéng trong mat phang thang
dimg

Do rong nay bang d6 rong ¢ ang ten Kathrien.

Két qua chon da thoa man hai d6 rong blp song trong
mat phang nam ngang va thang dung.

2. Ang ten phan tir [1]

Chon dng ten phan tir 1a ang ten miéng dan (hinh chir

nhat) khac trén bang mach in hai mit. Ang ten nay xéac
dinh tan sb trung tam, do rong dai tan, phan cuc dién
truong va phdi hop tro khang cho dan ing ten, nén ta phai
khao sét va chon sao cho dat tiéu chuan tot nhat co thé.

CAu tao ang ten phan tir miéng dén trén nén tim mach

in hai mat gigi thiéu ¢ hinh dudi:

Miéng dén
b g
W

L

Dé dién
Man chan kim
Hinh 6. Ang ten phén tir miéng dan trén tdm mach in hai mat

Céc thdng sb ciu trac co ban cua mot ang ten phan ti
miéng dan la chiéu dai L, chiéu rong W, d6 day t va hing sb
dién moi twrong ddi & cua l6p dién mdi. Viéc cap ngudn cho
ang ten phan tr mach dai & mot dau cubi phat xa nhu cho &
hinh dudi:

Hinh 7. Ang ten phén t& miéng dén cé duong cap ngudn

Trong d6 L 1a chidu dai khdng phét xa, W Ia chiéu rong
phét xa, dong thoi hai khe nay 1a cac khe phat xa. Hang sb
dién moi déng vai trd quan trong clia dng ten phan tir. N6 anh
huong dén tré khang dic tinh, tan s cong huong, dai tan va
hi¢u suat ang ten, s& khao sat & phan sau.
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3. Ang ten miéng dan nia song

Ang ten phan tir miéng dan chir nhat dugc an mom trén
tam mach in hai mat c6 chiéu dai L gan bang nua budc
séng trong chat dién méi, dugc xac dinh theo biéu thirc
quan h¢ giita budc séng trong chat dién mdi va trong khong
gian tu do ta tinh dugc chiéu dai miéng déan theo biéu thiic
gan dang:

L~ 0,494 = 0,49 22 3)

N

Trong d6 Aq 12 budc song trong chat dién moi
Ao 1a buéc séng trong khdng gian tu do.

Mudn ting d6 rong dai tan thi cam c6 & nho va t Ién,
chang han nhu loai dng ten Katherin cé t bang 70mm, con
& Viét nam hién nay trén thj truong chua tim thiy loai
mach dai nao nhu vay, do d6 ta tam chon loai thng dung
1a loai ban mach in dung cho so do lap rap mach dién tu,
Ia loai (PCB - Printed Circuit Board) mang tén Standard
FR-4 Epoxy Glass c6 tang ton hao bang 125 va tra sé tay
tim duoc & bang 3,2 va t bang 1,6mm. Theo biéu thirc (3)
ta thu duoc chiéu dai L bang 43,3mm, tim chiéu rong W
ta st dung biéu thic quan hé gitra tan s6 cong huong ty 16
nguoc Véi kich thuéc dai rong cua miéng dan thé hién
qua biéu thirc:

.
T 4L+wW)

(4)

Trong d6 fr tin s6 cong huéng, lay bang tan s6 trung tam
dai tan lam viéc, C la toc d6 &nh sang. Theo biéu thuc (4) ta
thu duoc W = 26,9mm.

3. Kich thudc dan ang ten

Tir cac kich thuéc cua phan tir miéng dan L, W, khoang
cach d va sb phan tir N ta xac dinh dwoc chiéu rong va dai
cia dan ang ten. Két qua tinh toan thu duoc chiéu rong
bang 96,63mm, chiéu dai bﬁng 2361mm, chua ké kich
thude duong diém.

4. Tro khang dng ten phan tir miéng dan
~ Xac dinh tro khang dau vao ang ten phan tar miéng dan
cap nguon dau cuoi thuc hién theo so d6 hinh dudi:
L = ha/2
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b) So db tro khang twong dwong
Hinh 8. So dé tiong duong cia dng ten miéng dan nia
séng,
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Dién tro bac xa caa moi khe phu thudc véi do rong W
cua miéng dan, dugce xac dinh theo biéu thuc ty hé thuan
v&i budce song va nguoc vaoi do rong:

= )
Ry = 12022 (5)

Do phén tir miéng dan dugc biéu thi nhu tap hop cua
hai khe song song nhau, nén dién tré vao sé bang:

— g0t
Ry = 602 (6)

Theo céc thong s6 ¢ phan trén va biéu thuc (6) ta thu
duqq Ry ~ 35’29. Pay la dién tr¢ dau vao @é phoi hgp cho
4 phan tir miéng dan tao dan ang ten.

5. Ddi tan dng ten phan tir miéng dan

Do rong bang thong cua ang ten miéng dan duoc dinh
nghia la khoang tan sé ma trén d6 ang ten phdi hop tét vai
duong day tiép dién trong mot gisi han xac dinh. N6i cach
khac, d6 1a khoang tan sé ma ang ten dap mg dugc céc yéu
cau dit ra. Do rong dai tan cia mot ang ten thudng dugc xéac
dinh théng qua hé sé song dimng cho phép trén mot khoang
tan s6 nao d6. Hau hét cac ang ten trong thuong mai sir dung
ty s6 song dung 2:1 hozc 1,5:1.

Do rong dai tan cua ang ten miéng dan ty 1 voi thuan véi
chiéu day 16p dién moi va ty 1é nguoc véi hang sé dién moi
trong doi. Khi chiéu day cua I6p dién mdi rat nho so voi
budc séng (t << Ao/4), dai tan thuong rat hep. Vi du, do rong
dai tin voi hé sé song ding nho hon 2:1 ¢6 thé tinh dugc
bang biéu thuc ty hé thuan véi tin sb binh phuong va chiéu
day 16p dién méi va ty 1é nguoc véi véi chidu rong miéng
dan theo biéu thirc sau:

Af = 4f2 (ﬁ) @)

Trong d6 Af 1a d6 rong dai tan, tinh bang MHz; f 14 tan
s6 lam viéc tinh bang GHz; t va W tinh theo don vi inch
(inch 1a don vi do luong Anh, bing 2,54cm).

Theo biéu thirc (7) va céc théng sb da biét ta xac dinh
dugc do rong dai tan lam viéc cua phan tir miéng dan gan
bing 27,5MHz, trong khi d6 d6 rong dai tin can dat 1a
40MHz, han ché nay do str dung ban mach in hai mat thong
thuong.

6. Do thi phwong hweéng dng ten phan tir miéng dan

Nhu trén d4 phan tich, truong biic Xa clia dng ten phan tir c6
thé dugc xac dinh dya trén ngudn bic xa 1a dién truong doc
theo khe W duoc tao ra bai hai canh caa phan tir miéng dan
va mat phang déo ph1a duéi. Do t << A¢/4, mdi khe don s&
birc xa dang huéng vao nira khdng gian phia trén mat phang
dé, thé hién ¢ hinh dudi:
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b) CAu tric trwéng trén phan tir miéng dan

Hinh 9. Phan bé trurong &ng ten miéng dan

Trén hinh 9 c6 thé thay cac khe Wi va W la cac khe
phat xa dién truong E con My va Mz cac duong stc tir.
Trudng buc xa ¢6 thé dugc tinh todn nho cac dong tuong
duong trong khe, ta nhan duoc cac thanh phan trudng bic
xa cua mot khe don 1€, biéu thi quan hé toa d6 cAu nhu sau:

Er~Eo=0
. kotwEqe~ikor . SinXsinZ
E,=i"——— (sme ——) (8)
2nr X Z

Trong d6 Eo la bién d6 dién truong trong khe, xac dinh X
va Z theo biéu thirc:

X= Msin(%cosgp
? (9)

7= %cos@

Gia sir lop dé dién moi Ia rat mong (t << 1), khi do (8)
¢ thé don gian thanh:

(10)

_ . tEo | sin(gcose)
E‘p =1 nr [Slne cos@
Ham phuong huéng ((jé thi phuong huéng miéng dan)
12 t6 hop d6i véi mot hé gom 2 khe duge xac dinh theo biéu
thic:
Fk = 2cos(koLesinBsing) (12)
Trong d6 Le la khodng cach hiéu dung gitra cac khe khi
c6 tinh dén truong ¢ vung bién. Ap dung ly thuyét nhan
bieu do phuong huéng, ta c6 truong buc Xa cua ang ten
miéng dan bang:
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. . (kow
_ . 2tEg e~ikor | | sm(Tcose) . .
E,=1i — [sm pw cos(kgLesinBsing)
(12)

Trong mat phang E (mit phang vudng géc véi truc khe,
hay mat phang xoz ¢6 6 = 7/2), cong thirc (12) tré thanh:

; ko WtEqe Jkor

r

Ey(p) = cos(kyLesing) (13)

Con trong mat phang H (yoz, ¢ = /2), céng thuc (12) tro
thanh:

. sin (koW
_ . 2tEge”ikor | | Sln(T
E,(6) =i — Sinb — %

)] cos (kyL.sin0) (14)
2

Cong thirc nay ding vai cac goc nam trong gidi han 0° +
180° (nghia la dung cho nira khdng gian phia trén cua tam
dé).

Céc hinh 10a va 10b biéu dién db thi phwong huéng cua
ang ten mach dai trong cac mat phang E va H tai tan s6 f =
10GHz v6i W = 11,86mm, & = 2,2 va L = 9,06mm. Ca hai
db thi nay déu dugc so sanh vai két qua thuc nghiém.

Cong thirc nay s& khong duoc chinh xac tai khu vyc gan
dé dien mdi. Sy buc xa tir day cua dé dién moi thuong nho
hon gia tri ly thuyét khoang 6dB tai 0° va 180°. Mot sb biic
xa ciing xuat hién ¢ ban cau dudi 180° + 360°. Buc xa tai
ban cau dudi s& nhanh chong bi mét di khi mat phang dé
dién mdi 16n hon budc séng.

¢ <
00

909 270°

180°

a) Mat phing E
90°

270°
b) Mt phang H
Hinh 10. Bé thi phuwrong huwéng phan tr miéng dan
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Ta khong vé& @6 thi nay cho miéng dan khao sét vi c6
t > 1 khong thoa man diéu kién lat << 1.

IV. THIET KE ANG TEN THONG MINH

1. Pac tinh [1, 2]

Ang ten thong minh dugc str dung dng ten mang pha tao
quét blp séng trong mit phang thang dang, nho d6 né phat
hién ra nhitng vuing nhiéu, vung tin hiéu yéu...dé xu ly cai
thién chat lwong dich vu voi dién thoai di dong.

Dan ang ten gf)m nhiéu ang ten phan tir miéng dan
ching dwoc cap nguon cao tin dong bién va dong pha &
hang con & cot Cap nguodn cao tan dong bién con pha bién
d6i tuyén tinh dé quét bup song trong khong gian theo cot.
B6 tri mot don nguyén miéng dan gom 4 phan tir cAp nguon
ddng pha bang cac duong mach dai cd phdi hop tre khang
nhu hinh dudi:

w

~ R —]

Z=96,85 0 =100Q2

a
Hinh 11. Mét don nguyén bén &ng ten phan tir miéng dan

Trong dan theo chiéu rong ang ten mang pha bé tri hai
don nguyén ndy song song tao ra 4 phan tir. Puong ndi
ngudn giita hai don nguyén dung cap ddng truc 50Q & mat
dé mach in.

Theo chiéu dai dng ten mang vai 50 phan tir s& ¢ 25
cip don nguyén dau nguon bang 25 duong mach dai ¢ phia
dé mach in, 25 dau ra nay dong thoi 1a dau vao bo Cép
nguon bién d6i pha tuyén tinh cac phan tur con bién do ddng
déu, tao blp song quét tir trén xudng dudi véi tan s quét
5Hz.

Viéc tiép dién dong pha dugc bao dam boi khoang cach
bing nhau tir diém tiép dién chung téi ting cip phan tu.
Viéc phdi hop tré khang dwoc thyc hién bing cac doan
duong truyén mach dai c6 d6 dai bang A¢/4, c6 tré khang
s6ng thich hop nho thay ddi bé rong cua duong day mach
dai. Cac doan dudng day nay duoc goi 1a cac bo bién ddi
tré khéng phan tu song.

Néu ky hiéu Zt 1a tré khang dac tinh ciia doan duong
day Ad/4 (b6 chuyén d6i phan tu budc soéng) thi quan hé cua
Zt V6i cac tro khang Zi, Z, & 2 dau day (trong do, da biét
mot théng s6 & mot dau Zi, thong sé & dau con lai 1a can
dat dugc Z», & tuan theo biéu thic phdi hop tré khang:

7,2, = 72 (15)

Dia biét tro khang dau vao cia mdi phan tir mach dai

hinh chit nhat 13 Ry: » 352Q. Tré khang nay dwoc bién ddi
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thanh 100Q nho bo chuyén doi phan tu séng c6 tré khang
dac tinh:
ZT = RV]. 100

~187,6Q (15a)

Tai cac diém a cia duong day phdi hop mét phan tu song
(6 hinh 11) c6 mot dau 1a dién tro tai miéng dan con dau
cudi 1a 187,6Q (15a) phdi hop véi dudng day 1000 1a diém
t6 hop cua hai nhanh, tiép tuc qua doan phdi hop mot phan
tu song co tro khang dac tinh 96,850, tai dau cudi cia n co
tré khang bang 100, hai bén c6 tro khang 100Q nén dau ra
¢6 tro khang 500, thoa man diéu kién phéi hop vai cap dong
truc hodc mach dai song hanh 50Q2 théng dung.
Hé s6 khuéch dai cia dan ang ten mach dai dugc xac dinh
theo biéu thirc da biét:
a(>3%)

Trong d6 A = D1.Dy, v&i Dy, Dz 1a d6 rong va d6 dai hiéu
dung cua dan ang ten, dugc xac dinh bang khoang céch giira
cac tdm cua 2 phan tir ngoai cung cua hang (hay cot), cong
thém mot khoang bang khoang phan cach gita 2 phan tir theo
hang (hay cot), o la do suy giam trén mot don vi dai cua
duong truyén mach dai, tinh theo dB.

Tinh Ggs theo biéu thirc (16), ta c6 thé coi chiéu dai hiéu
dung bang chiéu dai cua ang dan, ta c6 D1 bang 96,63mm va
D, bang 2361mm, a tinh theo tang ton hao trén caa tim mach
in soi thay tinh hitu co da chon ¢é & = 3,2, tang t6n hao & tan
s6 10° H, 12 a = 10x104, két qua tinh toan thu duoc hé sb
khuéch dai ang ten bang 136,5dB.

G = 10log (‘“‘A) (16)

2. Tao quét bap song theo chiéu dirng cho dan dng ten théng
minh

Nhu & trén dng ten thong minh theo chiéu y ¢6 4 phan tu
cach déu va cho phan bd bién do dong déu, con theo chiéu z
¢6 50 phan b bién do ddng déu va phan bé pha tuyén tinh dé
tao quét bdp séng tir trén xudng dudi, gidi han quét trong
pham vi +£30° qua phap tuyén ang ten. Cha y 1a do rong bap
s6ng ca hai chiéu van khong thay doi.
Thuc hién quét bang cach tim goc hudng cuc dai bap séng &
phép tuyén O = 0° va & hai géc Om +30°, theo céc biéu thirc
quan hé giita goc huéng cuc dai c6 su léch pha khong doi
gitra hai phan tir canh nhau va sb phan tir dugc xac dinh theo
céc biéu thirc [1]:

Oy = cos™! (— 2%) 17)
AF(0 )= [(__)] (18)

va
o = kdcosO + cosb,

Khi sir dung céc biéu thic (17) va (18) vai diéu kign N =
50, d = 0,144, ta vé dugc d6 thi phuong hudéng cho hinh
duai:
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bang Quang Thjnh
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Hinh 12. G6c quét bap séng theo chiéu z qua tam

V. KET LUAN

Trong bai nay t6i da ung dung phuong phap quét bip
séng trong mat phat phang thiang dueng cua dng ten mang
pha sir dung cho ang ten thong minh dé bao quat khong
gian trong mat phiang thiang ding lam cho ang ten thong
minh dat duoc kha nang phat hién vang (khoang géc quét
blp séng rong) cd nhidu, ving tin hiéu yéu dé kip thoi xur
ly. Ngoai ra bo xur 1y thich nghi con diéu kién muc tin hiéu
vao ra phu hop tao diéu kién 1am viéc on dinh trong moi
diéu kién thoi tiét.

Bai bao dua vao nhitng biéu thirc co ban gan nhu day
du dé tinh toan chon dugc cac thdng sé mong mubn, cac do
thi minh hoa cho céc biéu thirc 1am rd thém qua trinh tinh
toan, tuy nhién khi dua vao &p dung thuc té con phai qua
nhiéu khau nhu tinh toan thiét ké ché tao do dac céc thong
sb thir nghiém va quay tr lai hiéu dinh cho dat yéu cau.
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SMART ANTENNA DESIGNS

Abstract: The application of phased array antennas to
design smart antennas in mobile phone systems, creates a
beam scan to ensure maximum detection of noi sources,
weak signals, etc, and combined with an adaptive
processor increases the ability to collect information from
the desired signal source and minimizes noise sources, in
oder to improve the quality of the mobile phone system.
Using phased array antennas to design in accordance with
the parameters for smart antennas is a practical idea.
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