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Tém tat
Bai viét trinh bay két qua nghién ctru thiét ké, ché tao, thir nghiém va do kiém Anten thu tin
hiéu truyén hinh s6 mat dat. Két qua nghién ctru (ing dung truc tiép dé thiét ké, I1ap dat Anten
thu tin hiéu truyén hinh s6 mét dat & khu viwre Hai phong, nhung cung véi phuong phap duoc
néu ra trong bai bao, c6 thé ap dung dé thiét ké, ché tao céc anten thu tin hiéu truyén hinh
s6 mat dét & cac khu do thi khéac.
T khéa: Anten UHF, Truyén hinh sé mét dét.
Abstract
The paper presents the results of the research for design, manufacturing, and testing of
digital terrestrial television receiving Antenna. Research results applied directly to fabricate
terrestrial digital terrestrial receiving antenna in Haiphong area. The presented method can
be applied to design and manufacture of terrestrial digital terrestrial receiving antennas in
other urban areas.
Keywords: UHF antenna, digital terrestrial television.
1. Hé théng kénh truyén hinh s6 mit dat khu vwc Hai Phong

Thuc hién Dé an sb hoa truyén hinh mat d4t cia B6 Thong tin Truyén théng, mot 16 trinh tat
séng truyén hinh mat d4t twong tw va phat trién truyén hinh sé mét dat da va dang dwoc thuc hién
trong pham vi ca nwéc. Téi cudi nam 2018 hau hét cac tinh thanh (trv mot sé tinh ving Tay Bac va
Tay Nguyén) da cé cac hé thdng phat truyén hinh sé mat dat. Hai Phong la mét trong ndm thanh
phd trwc thude trung wong thwe hién dé an & giai doan dau (2015-2016).

Trén dia ban khu virc Hai Phong hién nay da co thé thu dwoc hang trdm chwong trinh truyén
hinh sé, ca SD (Standard Definition) va HD (High Definition), do nhiéu Céng ty dich vu truyén dan
phét séng truyén hinh thyc hién. D6 1a:

- Dai phat séng VTV (Pai truyén hinh Viét Nam) phat trén kénh 26 [2], d&t anten phat trén doi
Phu Lién, phat 09 chwong trinh truyén hinh ti» VTV1HD dén VTVOHD.

- Pai phat séng VTC (Téng cong ty truyén théng da phwong tién) phéat trén cac kénh 29, 30,
31, 39 [2], anten phat cling dat trén ddi Phu Lién, tich hop hang chuc chwong trinh truyén hinh VTC
ca SD va HD cung rat nhiéu chwong trinh truyén hinh chuyén dé khac.

- Dai phat séng AVG (Céng ty cb phan nghe nhin Toan C4u) phat trén cac kénh 42, 43, 44,
45 [2] anten phét cling van dat trén déi Phu Lién, tich hop hon mét tram chwong trinh truyén hinh
AVG (truyén hinh tra tién).

- Pai phat séng DTV (Céng ty cb phan truyén hinh sé Mién B&c) phat trén kénh 48 [2], anten
phéat d&t tai tru s& Dai phat thanh truyén hinh Hai Phong (s6 2 Nguyé&n Binh), tich hop hang chuc
chwong trinh truyén hinh céc dia phwong, trong d6 ¢ mét sé chwong trinh truyén hinh HD.

Nhw vay cac dau thu DVB-T2 tai khu vwc Hai Phong co thé thu dwoc nhiéu kénh truyén hinh
tir kénh 26 dén kénh 48, trong do c6 nhiéu chwong trinh quang ba va mét sé chwong trinh khéa ma
(tra tien).

Tan sb cac kénh truyén hinh mé&t dat UHF dwoc thé hién trén Bang 1, chang han: kénh 26 ¢
dai thong tlr 510 MHz dén 518 MHz, tan sb trung tam la 514 MHz, hay kénh 48 c6 dai thong tir 686
MHz dén 694 MHz, tan s6 trung tam 1& 690 MHz.

C6 hai phwong an dé thiét ké anten thu truyén hinh s6 méat dat khu vc Hai Phong:

- Mét 14, thiét ké ché tao anten dai rong dang anten Loga - chu ky dé c6 thé thu déng déu
nhiéu kénh truyén hinh c6 tan s khac nhau trong dai théong yéu ciu.

- Hai I3, lwa chon tan sé trung binh trong dai can thu (gitra 514 MHz va 690 MHz) |a 602 MHz
dé thwe hién cau hinh anten Yagi, 3 hodc 5 chan to.

Tét nhién, phwong an hai don gian vé mét két cdu, nhwng déc tinh tAn sé cta anten thu khong
duwoc ddng déu cho tat ca cac kénh, nhat Ia cac kénh & xa tin sb trung tm. Phwong an hai, tuy c6
két cAu phtrc tap hon, nhung cai thién rd rét dac tinh tan sb cho toan dai théng yéu cau.

Bai viét nay trinh bay nguyén tic thiét ké, ché tao va do kiém anten thu truyén sb mat dat dai
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UHF ap dung cho khu virc Hai Phong, nhwng phwong phap nghién ctru c6 thé ap dung dwoc cho
ca dia phwong khac.
Béng 1. Béang kénh truyén hinh mat dat UHF [1]

= 3 e AF (MHz = o AF (MHz

Bang tan| Kénh = Ff’nax ) Fo Bang tan| Kénh Fmin anax ) Fo
21 470 478 474 42 638 646 642

22 478 486 482 43 646 654 650

23 486 494 490 44 654 662 658

24 494 502 498 45 662 670 666

25 502 510 506 46 670 678 674

26 510 518 514 47 678 686 682

27 518 526 522 48 686 694 690

\Y) 28 526 534 530 49 694 702 698
29 534 542 538 50 702 710 706

30 542 550 546 51 710 718 714

31 550 558 554 Vv 52 718 726 722

32 558 566 562 53 726 734 730

33 566 574 570 54 734 742 738

34 574 582 578 55 742 750 746

35 582 590 586 56 750 758 754

36 590 598 594 57 758 766 762

37 598 606 602 58 766 774 770

Vv 38 606 614 610 59 774 782 778
39 614 622 618 60 782 790 786

40 622 630 626 61 790 798 794

41 630 638 634 62 798 806 802

2. Thiét ké anten thu truyén hinh sé khu vwc Hai Phong
) Anten Loga chu ky la mét loai anten dai rong co thé thu dbng déu nhiéu tan s cé do bao trum
rat Ion, tuy nhién co6 két cau kha phirc tap, nhieu chan ti, tiép dién chéo tirng cap mét, Hinh 1 [3].

ﬁzgmﬂ (1)
fmin 1 1
V&i tham sb két cau :
|
=21 = |_3 - In_—l 2
L1 I,

Nhw da dwa ra & trén, tai khu vwc Hai Phong, dd bao trum dai tAn kénh truyén hinh sb mét
d4t chi khoang 1,34 (fmax = 690 MHz, fmin = 514 MHz), nén s dung anten Loga chu ky khéng that
phu hop ma két cau lai phirc tap. Anten Loga chu ky phu hop véi yéu cau do bao trum dai tan tdi 4
lan, tham chi t&i 10 1an, d&c biét trong k¥ thuat do cao tan.

Nén st dung két cAu Anten Yagi thiét ké sir dung tan sé trung tam 14 602 MHz, tan sé trung
binh trong khoang 514 MHz va 690 MHz, Ia phu hop véi yéu cau hon.
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Hinh 1. Két cdu anten Loga chu ky [4] Hinh 2. Két cdu anten Yagi [4]

Theo [4], trinh tw tinh toan hé anten Yagi gém 4 bwéc, tém tat nhuw sau:
BNch')’c ,1: Ung v&i vi tri cac chén t& va véi gia tri dién khang da chgn, bién d6 phirc cQa dong dién
trong méi chan t&r sé dwoc xac dinh khi gidi hé phwong trinh Kirchhoff déi véi hé (N + 2) chan tir ghép.
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Z, Za (R, +iX) Ziy x| 1, |=|0 3)
L Zy, Zya Zn, v (Ryy+iXy)| L] LO]

~ Trong do: - Rep, Raa, Ru1, Rz2 ... Ran 1a phan thyc clia tré khang riéng cda chéan ti phan xa,
chan t& chi dong va cac chan ttr dan xa.
- Zpa=2Zap, Zp1 = Z];p, ZaL = Zia,...
xac dinh theo cong thirc cla ly thuyét anten.
Buwéc 2: Theo céc tri sb dong dién tim dwoc khi gidi hé phwong trinh (3) sé tim dwoc ham

phwong huwéng td hop.
n=1
. | .
__bp e|kzpcosq) +1+Z( | n jelkzncomp
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fi (0) .

Trong dé ¢ la géc gitra truc anten va huéng cla diém khao sat.
Buwéc 3: Tim tré khang vao ctia chan tir chi dong khi cé anh hwéng twong hé ctia cac chan
ttr thu dong.

Znk= Zxn 1 céc tré khang twong hé, cé thé duoc

4)

. Ip . I Iy
A Iy Iy
Tri s& Xa sé& dwoc chon theo diéu kién d& dam bao Xva= 0.
Buwdc 4: Tinh hé sb dinh hwéng cta anten & hwéng truc theo cong thirc:
2
0 DlRll[ fi ((P =0° )}
D(q) Y ) - ©)

Rva

Trong d6 D1 = 1,64 1a hé sb dinh hwéng cla chan tlr niva séng, Ri1 = 73,1 1a dién trd riéng
clia chén t& nira séng.

Tuy nhién, gan ding va thyc té chap nhan dwoc, co thé xay dwng tham sb két cau Anten Yagi
theo cac cong thuc thire nghiém (7) [3], gom L; la d6 dai chén to thtr i (trong do chéan t&r chi dong
c6 chisb 0, chén t&r phan xa c6 chi sb 1, cac chan t& dan xa c6 chi sb tir 2 tré 1én), di 1a khodng cach
t&i chan t& chi dong, con a; 1a duwong kinh chan tor.

L :[Ll’ Lo, L2,..., Ln]
d :[dl’dO’dZ"”’dn]
a=[a,ay,8y,...,a,]

Vi s6 chan tir 1a 3 hodc 5, thwdng chon cac tham sb két cdu anten Yagi (tinh theo buwéc séng
A) nhw trong [3]:

@)

L =[0.51,0.49,0.43,...,0.43]
d =[-0.25,0,0.31,...,0.31] (8)
a=0.003*[111,...,1]
Cu thé véi f = 602 MHz, 4~ 50 cm tham s6 két cAu cla anten Yagi nhw trong Bang 2.
Baéng 2. Tham sé két cdu cta Anten Yagi trng véi tan sé 602 MHz
Anten Yagi 3 chan t Anten Yagi 5 chan t
L =[25,24,21] L =[25,24,21,21,21]
d =[-12.5,0,15.5] ;cm d =[-125,0,15.5,15.5,15.5] cm
a=0.2 a=0.2
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3. Do kiém Anten Yagi dai UHF

Mb hinh thi nghiém do dac tinh phwong hwdng cla anten Yagi trong phong thi nghiém nhw
trén Hinh 3a, bao gom:

- 01 thiét bj phat séng dai tin UHF (470 MHz - 806 MHz),

- 01 thiét bi do cwdng do trwerng cdm &ng (RF detector),

- 01 anten Yagi loai 5 chéan t,

- 01 anten thu loai vong det va,

- 02 try d& anten (transmitting mast, receiving mast).
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Hinh 3a. Mé hinh thi nghiém do ddc tinh phwong Hinh 3b. Bdc tinh phwong hwéng cua
hwéng caa anten Yagi 5 chan tr anten Yagi 5 chan tw (f = 602 MHz)

T di¥ liéu thi nghiém xay dwng dwoc gidn dd hwéng nhuw trén Hinh 3b, véi thong sb két cau
anten nhw trong Bang 2 va tan sé do kiém la 602 MHz. Déc tinh phwong hwéng cé cwe dai & huwéng
#= 00, & hwéng nguoc lai (¢ = 180°) cwdng d6 trwdng tin hiéu gidm di 18 dB, tuy nhién ciing can dé
y ¢6 hai hwéng (¢= 1200, ¢ = -120°) suy giam ‘khong’. O céc tan sé do kiém khac (tdn sbé thay déi,
bwéc séng thay dbi, kich thwdc két ciu anten cling thay ddi theo), chang han 514 MHz (kénh 26)
hay 690 MHz (kénh 48), d&c tinh phwong hwéng ciing cé thay dbi, nhwng van gan twong tw déc tinh
phuwong hwédng Hinh 3b.

4. Két luan

Hé théng cac dai phat truyén hinh sb mét dat trén dia ban khu vuc thanh phd Hai Phong gom
nhidu chwong trinh phat séng véi 10 kénh tan sb & dai UHF tir 514 MHz (kénh 26) dén 690 MHz
(kénh 48), dwgc 04 Cong ty (Trung tdm) dich vu truyén dan phat séng truyén hinh thyc hién.

Giai phap x& dung anten thu song truyén hinh sé mat dat hop ly nhét 1a anten Yagi, loai 3
ho&c 5 chéan t&r, v&i cac tham sb két ciu nhu trong Bang 2, tan sb trung tam 1a 602 MHz.

Lwu y I&p dat anten: chi y hwéng chinh cltia anten (4= 0) nén 1a phan giac cla goc tao bdi
hwéng t6i hai vi tri dai phat xa nhéat.
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