I. CO SOLY THUYET

I.1. Khai niém

Anten 14 thiét bi quan trong khong thé thiéu trong moi hé thong truyén thong khong
day.No6 1a thiét bi chuyén ddi song dién tir rang budc trong cac hé dinh hudng thanh
song dién tir lan truyén trong khong gian tu do va nguoc lai. Anten va dudng day
dan (feeder) dong vai tro 1a thiét bi ghép gitta cac mach dién tr va khong gian tu
do, feeder 14 bo phan giao tiép giira anten va mach dién tir. Ngd vaf cia feeder phai
phéi hop tré khang v6i may phat, con anten phat nhan ning luong tir may phat qua

feeder va btrc xa ra khong gian.

Tuy vao muc dich st dung ctia cic hé thdng truyén thong vo tuyén ngudi ta sir
dung rat nhiéu loai anten khac nhau, nhu anten parabol voi dd loi va tinh dinh
huéng cao thudng st dung trong truyén hinh, thong tin viba, thong tin vé tinh,...
con & dau cudi s dung céc loai anten nho nhu anten yagi, anten day,.. va dac biét
cung véi sy phat trién manh mé vé cong nghé cta cac dau cudi di dong thi anten vi
dai ngay cang duoc st dung rong rdi va khong ngimg duogc cai tién dé dap ing nhu

cau cua nguoi dung.

Anten vi dai ¢6 kich thudc rat nhé c6 ciu tao g@)m mot 16p kim loai 1a mat buc xa,
mot 16p kim loai khac goi 1a mat dat, mot 16p di¢n moi nam gitra 2 16p kim loai trén
va bo phan tiép dién. Anten vi dai c6 nhiéu hinh dang nhu hinh tron, hinh tam giac,
hinh vudng, hinh chir nhat, ... trong d6 loai phé bién nhét c6 két cAu hinh chit nhat
vi ¢6 huong tinh, d¢ loi cao déng thoi dé két hop cac mach dién tir trén cung mdt

mach in.
I.2. Céac thong s6 co ban ciia anten

- Tan s cong tic cia anten 13 tan sé cong hudng cla anten. Anten ludn lam
viéc & ché do cong huong vi khi @6 cong suét birc xa ctia anten 13 1on nhat;

- Heé s0 dinh hwdéng cua anten theo hudng cuc dai dugc dinh nghia béng ti s6
cuong do truong buc xa tai mot vi tri trén hudng do va cuong do trudong bic xa cia
mdt anten chuan ciing & vi tri tuong tng (D). Hé sb tang ich ( do loi) cua anten
(G=e.D), trong do elaf hi¢u suét blrc xa cua anten;

- Tré khang vao cia anten : Z, = Ra +jXa

Khi két ndi anten voi feeder can cha ¥ t6i diéu kién phdi hop trd khang, théng

thudng tré khang dic tinh cua feeder 1 Ry, dé phdi hop tré khang thi Zs = Ro;



- Hé s6 ton hao RL(dB), danh gia muc do phan xa cua song tai diém két nbi
voi feeder;
- Hé sé séng dirng SWR, danh gia mirc do khong phdi hop tro khang gitra

anten va feeder.

II. TINH TOAN, MO PHONG ANTEN VI DAI SU DUNG PHAN
MEM HFSS
IL.1. Tinh toan kich thuéc ciia anten vi dai lam viéc & tan s6 fo = 2100 Mhz

Anten vi dai hinh chir nhét c6 cau tao gém mat blrc xa, mit dat va 16p di€n moi
¢ gitra hai mat kim loai trén. Kich thudc cia mat buc xa, chiéu cao va hé sb dién
moi 1a nhitng thong $6 quyét dinh tan s cong huong cua anten. Chon vat liéu
ché tao anten 13 tim mach in hai mit c6 hé sd dién méi va do day Ia
E =4.5;h =1.66mm

- Chiéu rong cua mat buc xa dugc tinh theo cong thirc:
3*10°

£ +1 2*2100,/45+1

Trong do:  cla van toc anh sang

=0. 04307

fo 1a tan s6 cong hudng cua anten
£ la hé so dién moi cua 16p dién moi

H¢ s6 dién moi hiéu dung &.» phu thudc céa vao cac kich thude (w, h) va né dugce

xac dinh theo cong thurc:

_g+l_ & -l hOT? 45+ 45—1 (4151667107 IZl/
é‘reff - 127 - + +
2 B wH 2 2 H ~0.04307 0

=4.1966

D0 dai hiéu dung cua anten dugc xac dinh theo cong thuc:

. c 3*10°

= ~ ~0.03486m
T 2fy e, 2%2100%1074/4.1966

Do tang do dai dugc tinh theo cong thirc:



£,y +0.3)Hﬁ +0.2640 (4.1966 +0.3)@1% +0.2640

AL =0.412h U_0.412%1.66%107 R vene U_ 7 64%1
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Do dai thyc ctia mat buc xa dugc tinh boi cong thurc:
L=L, —2/N =0.03486—2*%7.64*10™ =0.03333m
Kich thudc ctia mat dat (W, va L,) dugc xéac dinh theo cong thuc :

W, =6h+W =6*1.66*10" +0.04307 =0.05303m
L, =6h+L =6*1.66*107 +0.03333 =0.04328m

I1.2. Tiép dién cho anten
I1.2.1. Tiép dién bang cap dong truc

Trong phuong phap tiép dién cho anten vi dai bang cap dong truc thi 16i cap duoc
han tiép xtic v&i mat birc xa, vo cap tiép xac véi mit phang dat. Vi tri tiép dién tot
nhét duoc tinh toan va xac dinh co toa do (L4, W/5). Phuong phép tiép dién nay cé
céc uu diém 1a dé thyuc hién va khong c6 btrc xa phu.

2.2.2. Tiép dién bing dwong truyén vi dai

Trong k¥ thuat tiép dién nay, mot dai dan duoc két ndi truc tiép dén canh ctia mat
birc xa. Chiéu rong cua dai dan nho hon rat nhiéu so véi kich thuéce ctia mit birc xa.
Vi tri tiép dién c6 toa do: (L/2, 0).

Kich thuéc cta dai dan duogc xac dinh nhu sau:
Tré khang dic tinh caa dudng truyén 1a: Zo = 50 ohm

Chiéu rong cua dai dan duoc tinh theo cong thirc:

w, = [B 1-In(2B — 1)+ %;.(B 1)+039—E@
”D &
1
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Moi qua h¢ gitra chiéu dai va chi¢u rong:

L/
- =3.96
w S

I1.3. Mo phéng anten vi dai hoat déng & tan s6 2100 Mhz bawbgf phin
mém HFSS 11.0
I1.3.1. Tiép dién bang dwong truyén vi dai

a. Toém tit cac bude thuc hién thiét ké trén phan mém HFSS 11.0

- Khéi dong phan mém HFSS 11.0

- V& mat dat va thiét 1ap thong sb: Toa d0: 0, 0, 0. Xsize: 43.3 mm, Ysize:
53.03 mm, Zsize: 0.5 mm; loai chét liéu 1a: copper

- V& mait dién méi va thiét 1ap thong s6 : Toa do: 0, 0, 0. Xsize 43.3 mm,
Ysize 53.03 mm, Zsize: 1.66 mm, loai chat liéu 1a: FR4 epoxy.-

- V& mit blic xa va thiét 1ap céc thong s6: Toa do: 7.35, 0.1, 2.16. Xsize: 43.1
mm, Ysize: 33.33 mm, Zsize: 0.1 mm, loai chét liéu 1a: copper va chon mat
birc xa cho mat patch

- V& duodng feed line va thiét 1ap cac thong sd: Toa do: 20.14, 41.03, 2.16;
Xsize: 3.12, Ysize: 12.35, Zsize: 0.1; loai chét liéu 1a: copper

- Thiét 1ap cip ngudn cho dudng truyén vi dai theo cac thong sé: Toa do: 20.0,
53.03, 0; Axis: Y, Xsize: 3.12 mm, Zsize: 3 mm.

- V& hop tao khong gian ¢6 kich thudce: Toa do: 0, 0, 0. size: 50 mm, Ysize: 60
mm, Zsize: 10 mm, loai chat liéu 1a: air.

- Tao mit birc xa cho mit trén va bon mat xung quanh.

- Thiét 1ap thong s6 brc xa, chon tan s 1am viéc 12 2100 Mhz va gi61 han tan
sO quét: tir 1500 Mhz = 2500 Mhz, kich thudc budc nhay 1a 10 Mhz.

- Kiém tra 16i: Khong c6 15i xay ra.

- Phan tich thiét ké.

Hinh dang mé phong anten vi dai thiét ké trén phan mém HFSS 11.0:



Hinh 2.1. hinh dang anten mé phong trén phan mém HFSS 11.0

b. Két qua mo phong

- Tan s6 cong hudng:

He so suy hao(dB)
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Hinh 2.2. Tan s6 cong hudng ciia anten qua mé phong.

Nhdn xét: - Dua vao do thi théy dd suy hao cua anten con 16n Anten thiét
két hoat dong chua chinh xac tin s6 da Iya chon sai s gitta mod phong va Iy thuyét
1a 1.4%.



- Bang thong hoat dong xét tai diém c6 do suy giam -9.5 db la:
2030 Mhz = 2115 Mhz; cho biét trong khoang tin s6 nay thi anten buc xa véi

cong suat 16n nhat.

- P4 thi Smith:

Hame Freg Ang Mag RX Smith Plot 1
mi 20800 -171.4321 02814 0.6506 - 0.05231
m2 20700 | 1543801 | 02777 | 0.5850- 01523

HFS5Designi

00 90  g@p

Curve infa

— S{WavePort! WavePort1)
Setup1 - Sweep1

Hinh 2.3. D6 thi smith qua mé phong.

Nhén xét: Dua vao d6 thi cho thdy gan tin s6 cong huong thi tré khang phdi

hop c6 giai tri chwa 1y tudng, nhia 1a phéi hop tré khang khong tét.

- H¢ s6 song dung:
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Hinh 2.4. Méi quan hé giita hé s6 séng diing va tan so.

Nhdn xét: Hé s6 song dung khi bat diém tai tin sé cong hudong 0.8 Ghz la
1.9225. Piéu nay cho thiy phdi hop tré khang ctia duong feed line va mit birc xa
chua duoc tot. Vi hé sd song dimg 13 ti 18 clia Vima/Vain, nén hé s6 ndy cang gan gia

tri 1 c6 nghia la phdi hop tré khang tot.

- Xem bup séng birc xa va do loi:



rETotallm¥]

5, 7629e+083
5. 4143e+ER13
5.B8657e+@A3
4. 717@e+0@3

4, 3684e+B@3
4. 6198 +883
3. 6711e+883

3. 3225e+0@3
2. 9739e+8@3
2. 6252e+883
2. 27EEe+8a3
1.925@e+0@3
1.5793e+0@3
1.2387+883
g, 8288 +B02
5. 33%Y4e+E02
1. 8451e+B@2

GainTotal

8. 44She-pal
7.9161e-B01
7. 3988e-001
6. B6535e-@@1

B. 3562e-@AR1
5. 68569e-801
5.2816e-221

4. 7545e-@@1
4. 227@e-pa1
3.6997e-BB1
3.1724e-AR1
2, 6451e-BE1
2.1179e-@@1
1.59AFe-AR1
1.8533e-001
5.3595e-002
8. 6656e-BEY

a. b.
Hinh 2.5. Bup song birc xg (a) va do loi (b) cua anten mé phong.

Nhdn xét: Dya vao hinh nhan thdy d6 loi dat tir 3 dén 8 1an 1a dat tiéu chuan, so
v6i anten thi cling dat dugc gid tri thudc khoang. Mau do nghia 13 phan niang luong
duoc bire xa vé hudng doé 1a cuc dai va co gia tri do loi dat s6 1an 16n nhat ma anten

do buc xa.

- Do loi tinh theom don vi dB:

dB{GainTotal)

-7.3352e-0801
-2, 681zZe+80E0
-4, 4E86e+BEE
-6, 3360e+80R

-G, 2834e+000
-1.8871e+881
-1.1938e+881
-1, 36@6e+E01
-1.5673e+@81
-1.754@e+8E8 1
-1.9488e+801
-2, 1275e+E01
-2, 3i4Ze+@E1
-2, 5818e+8E0 1
-2, B877e+BB1
-2, 8745e+E01
-3.8612e+@01

Hinh 2.6. B¢ loi tinh theo don vi dB.



Nhdn Xét: Dua vao hinh thy d¢ loi tinh theo dB c6 hudng cuc dai bic xa
dat: -7.3382*e ! dB. Hudng buc xa hudng thang ding dungtheo yéu cau.

I1.3.2. Tiép dién bang cap dong truc
a. Tom tit cac budc thiét ké:

- Céac budc vé anten twong tu anten cip ngudn bang duong truyén vi dai

- Thiét ké duong tiép dién dat tai vi tri co toa do: 21.6, 26.51. 0 v&i ban kinh:
Imm, cao 2.16 mm.

- Cit 1ép dat va dién moi tao 16 dé dua cap vao

- Véloi tiép dién c6 toa d0: 2.16, 26.51, -1 v&i ban kinh: 0.8 mm, chiéu cao la
3.16 mm.

- V& hinh tron tiép xtic dudi 18i, sau d6 tiép dién nhu tiép dién bang duong
truyén vi dai.

- Thiét 1ap khong gian btic xa va thong sb tan sé nhu ¢ phan tiép dién bang vi
dai.

- Kiém tra 16i: Khong c6 15i.

- Hinh anh anten thiét ké bang phan mém HFSS 11.0

Hinh 2.7. Hinh danh anten tiép dién bang cap dong truc.
b. Két qua mo phong

- Tan so cong hudng:
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Hinh 2.8. Tan s6 cong huéng ciia anten mé phong ¢ 2.1 Ghz

Nhdn xét: Tan s6 cong hudng co sai sO nhd hon tan s6 cong huong khi cap

ngudn bang feed line. O trudng hop nay sai s6 1a: 0.95%, do chinh xac cao hon.

- D6 thi Smith:

Hame Freq Ang Mag RX Smith Plot 1
mi 20700 122.0886 0.1962 0.7711 + 026664
: 0090 g0
m2 20800 | 1359107 | 0.1837 | 0.7446 + 0 1870i 110 T ”}?72.
HFS5Design1
Curve Info |
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Setup - Sweepl

Hinh 2.9. Dé thi smith ciia anten mé phéng

Nhdn xét: Bat diém tai tan sb cong huong thi két qua dat dugc nhu trén hinh,
tr& khang phdi hop t6t hon khi tiép dién bang feed line.



- Hé sb song diung (SWR):

He so song dung (SWR)
(&
1
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Hinh 2.10. Hé s6 séng dirng ciia anten mé phong.

Nhén xét: Hé sb song dimg tai tin sé xét bat diém thu duoc gia tri 1.4601.
Nhu vay van c6 song phan xa tro lai, Ném tai vi tri @3 chon dé tiép dién van chua
phai 13 vi tri phdi hop tré khang hoan toan.

- Xem bup séng buc xa va do loi:

rETotallmy] 4 GainTotal

5. B589e+0@3 5.9253e-801

5. 3152e+003 5.5558e-801 o
. 4. 9715e+833 . 5. 1858e-0@1

4. B278e+203 4. §157e-081

4, Z841e+2@3 4, 4456e-081

3, 4AYe+EB3 4. B755:-@81

3.5957e+003 3. 7B55e-@81

3. 2530e+203 3. 3354e-081

2. 9093e+803 Z.9653e-081

2, 56566+2@3 z,5952e-001

2, 2219e+2@3 z,2252e-001

1. 6782e+803 1, 8551e-@81

1.53456+803 1. 4858e-881

1.19@8e+803 1.1148=-@81

8. 4715e+@@2 7. 4487=-082 v

5. @345e+882 3. T450e-082

1,5976e+882 4. 7z29e-@E4 Phi

Hinh 2.11. Bup song burc xa va do loi cua anten thiét ké.

Nhdn xét: Dua vao két qua thu dugc nhan théy anten dat mocs burc xa cuc
dai 12 5.665%e"”, thap hon so véi tiép dién bang vi dai.



- Do loi theo don vi dB

db{GainTotal)

-2, 2725e+0E8
=4, 2898e +REE
-G8, 1456 +BEE
-8, B822e+0E08

-1. 8819 +8a1
-1.1955e+881
-1, 3892e+B@1

-1. 5329 +881
-1, 7765e+B@1
-1.9782e+881
-2, 1638e+881

-2, 3575e+0@1
-2.5512e+0@1
-2, 744Ee+0@1
—-2.9385e+881
-3, 1321e+0E1
-3, 32558e+0@1

Hinh 2.12. B¢ loi tinh theo dB

Nhan xét: Do 101 tinh theo don vi dB cho théy muc do buc xa cua anten thiét

ké dung hudng nhung vé cong suat van chua tot 1am.
III. KET LUAN

Thong qua hai phuong phép tiép dién trén nhan thdy phuong phap tiép dién
bang cap dong truc c6 sai s6 vé cac két qua nho hon so v6i phuong phap tiép dién

bang duong truyén vi dai.

Dbong thot qua bai thyc hanh chco em hiéu & hon vé moi quan h¢ gitra cac
thong s6 nhu tan s6 cong huong lién quan dén kich thudc mat blirc xa va vi tri ta

tiép di¢n; con hé so suy hao ciling lién quan dén kich thudc cua duong ti€p dién.

Hiéu rd cac budc ché tao mot anten that va khi can ché tao mot anten thi phai
thuc hién mé phong trudc dé c6 thé linh hoat khao sat va diéu chinh dé dat dugc

thong s6 mong muon, giam thiéu rui ro va ti€t kiém chi phi cho viéc ché tao.



