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Gi6i thiéu

Day la hudéng dan co ban vé céch xay dung ang-ten Double BiQuad thi cong cho WiFi/WLAN
2,4 GHz v6i mirc tang ~14 dBi. (~13,6 dBi néu ang-ten khong c6 moi)

Luu y: Thang do dBi la logarit theo co s6 10, trong dé +3 dBi la mitc tang gap do6i! Mtc tang
+1 dBi twong dwong voéi muc tang 26% va +2 dBi twong dwong voi mic tang 60%. Diéu nay
c6 nghia la mic tang +1dBi la mo6t van dé 1on.

Trén internet, ban c6 thé tim thay khé nhiéu huéng dan céch tao ang-ten BiQuad thi cong
cho WiFi 2.4GHz nhung hwéng dan nay hoi khac mot chat vi minh da st dung phan mém
may tinh 4nec2 (trinh tao mo hinh va téi wu hdéa ang-ten) phién ban 5.8.11 d€ mo hinh hoa
ang-ten ok vé mat ly thuyét. Piéu nay lam cho hwong dan nay chinh xac hon nhitng huéng
dan khéc, bdi vi nhing huéng dan khac dang st dung cac tham so gan ding trong khi cac
phép do clia minh dua trén phéan tich rat can than bang phan mém mady tinh, két qua nhiéu
lan da duwoc chimg minh la kha chinh xac va dang tin cay trong thé gioéi vat ly.

Sw miéu ta

Muc tiéu - tan so 2450 MHz. (Kénh WiFi/WLAN th 8 va 9) Céc tap tin dau vao mo phu
NEC:

« 2.4GHz DBIQUAD ANTENNA.NEC
« 2.4GHz DBIQUAD ANTENNA NoLips.NEC

Ky hiéu cdu hinh trong tap tin dau vao NEC:

e ED - Phan ttr ¢6 d6 dai duong chéo hinh vuong/2
* WR - Ban kinh day

« S - Khoang cach gilra phan tr va guwong phan xa
e RH - Chiéu cao phan xa / 2

e RL - Chiéu dai chéa phan xa / 2

e LH - Chiéu cao cua “moi” phan xa

T&t ca céc kich thudc trong tép dit liéu va biéu d6 .NEC déu co ty 1& do dai budc séng.

Ctra s chinh 4nec2 véi cac thong so (ang-ten c6 moi bén trai, khéng cé6 moi bén
phai)
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Seg's/patches 53

Fattern lines 5329

Freq/E val steps 1

Calculation time 1373 3

Eile Edit Settings Calculate Window Shgw Run  Help

Filename I 2 4GHz_DBIQUAD_aN  Freguency 2450 Mhz
“Wavelength 0122 e
Yoltage | FOFV@O* Cuirrent | T4 AEDT”
Impedance Bl@012* Series comp. 5279 pF
Farallel form B0/ 2.ed Parallel comp. Je3 pF
| 5. F.50 1 Input power 100 i

Efficiency 100 4 Structure loss i} L
AGT resultz 1.038 [0.16 dB) Metwork lozs a0 L
RODF [dB] 13 R adiat-power 100 "y
E wcitation/Load data ¥ loads W Polar

Type Tag | Seg | Impedance |VOItage | Pwr | Swh

Ex 0 Vesre |17 1 D@0tz WA @0T 100 1

start  stop  count  step
Theta | 180 | 180 73
Fhi I} 360 73

Eile Edit 5ettings Calculate Window Show PRun  Help

Filename I 2 4GHz_DBIQUAD_AN  Freguency 2480 Mhz
Wavelength 0122 mtr
Yaoltage IV @0T Current 1414 @027
Impedance BO@015* Series comp. o022 pF
Farallel form A0 /7 2.ed Parallel comp. a3 pF
|| 5. F.50 1 Input power 100 i

Efficiency 100 4 Structure loss 1] L
R adiat-ff. 1142 Ed Hetwork, lozs 0 L
RODF [dB] 13 R adiat-power 100 "y
Excitation/Load data ¥ loads [ Polar

Type Tag | Seqg | Impedance |VOIlage | P | Swh

EX 0 V-sre |17 |1 S0@0i5s° W0 @0° 100 1

Seg's/patches 353 start  stop  count  step

Pattern lines 5329 Theta| 180 [ 120 | 73 5
Freq/Eval steps 1 Fhi 0 w0 | 73 5
Calculation time 1.373 5 Lwﬁﬂﬂﬁré

Tang (ang-ten c6 moi ¢ bén trai, khong cé ¢ bén phai)
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Mau buc xa 3D
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Toéng quan

So do biquad d6i khong c6 “moi”

Do dai séng (lambda) =
(=]
S6 do duoc tinh toan cho anten c6 “méi”

Chiéu dai phan - 2/v2xratioxlamba = 30,89
mm = 3,1 cm

buong kinh day - wire.radius.ratioxlambdax 2

= 1,517 mm (DiéntichdiyA=nd*/4~1,8
mm * )Khodng cach phan ti -
element.spacing.ratioxlambda = 11,099 mm
~ 1,1 cmChiéu cao phan xa -
ver.length.ratioxlambdax2 = 131,2 mm =
13,1 cmChiéu dai guong phan xa -
hor.length.ratioxlambdax?2 = 281,79 mm =
28,2 cmChiéu cao cua “moéi” phan xa -
lip.length.ratioxlambda = 28,5 mm = 2,9 cm
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Cac phép do duoc tinh toan cho ang-ten
khong c6 “méi”

Chiéu dai phan - 2/v2xratioxlamba = 30,7
mm = 3,1 cm

buong kinh day -
wire.radius.ratioxlambdax2 = 1,517

mm (Dién tichddyA=nd*/4 = 1,8

mm * )Khodng cach phan ti -
element.spacing.ratioxlambda = 10,07 mm
~ 1 cmChiéu cao phan xa -
ver.length.ratioxlambdax2 = 126,16 mm =
12,6 cmChiéu dai guong phan xa -
hor.length.ratioxlambdax?2 = 279,66 mm =
28 cm

Céc linh kién can thiétPau noi gan bang loai N (cai)Tam phan xa - cac tdm kim loai

nao nhw dong hoac Bang mach tréng ma dong c6 d6 day 1,6mmCap - doc hudéng

Pau

dan nay trudc khi lam bat ct diéu gi khac: Huéng dan vé Cap & Pau noi Ang- .

ten( Piéu rdt quan trong la chon cdp thich hop ! Chiéu dai cdp cang dai thi tin hiéu
qua cdp cang bi mdt nhiéu. Cap dai sé khéng phu hop véi muc dich cta dng-ten.
Doc hudéng ddn dé biét thém théng tin.)~60 cm chiéu dai day dong cho phan tt.
duong kinh 1,2-1,5 mm. Rong hon khong duoc khuyén khich.Cac miéng dém & moi
dau cua linh kién dé giir vi tri ctia n6 va tao khoang céch gitta chiéu cao chinh xac
gitta b0 tan nhiét va guong phan xa. Miéng dém phai dugc lam tir cac vat liéu phi

kim loai ndo. Nhua sé on thoi.

noi
loai N
(cai)
Tam
dong
mot
mat
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Xay dung anten

minh sé khong cho ban xem hinh anh sau vé cach khoan 16 & gitta guong phan xa. Cach st
dung thuéc ké. Cach han ding cach. Nén st dung b6 dung cu nao, v.v. C6 rat nhiéu huéng
dan cho cac budc nay: http://www.ziva-

vatra.com/index.php?aid=16&id=SGFyZHdhcmU= , http://martybugs.net/wireless/biquad
[ hoac http://martybugs.net/wireless/biquad/double.cgi
(Luu y: Ban thyc sy muon st dung dit liéu va s6 do do minh tinh toan cho ang-ten 2,4 GHz.)

(Luu y: Cdc hinh anh bén dudi khéng chia ty 18)

uon phan tw

St dung

tép PDF nay dé uén duong vién day . In ma khong thay déi ty 1é va duong vién sé diung kich
thudc trén gidy. Trude khi ban bat ddu uén day, hay lam cho né thang nhét cé thé.

Pam bdo méi bén ctia phan t& cang thang va do6i xtmg cang tot.

Céc canh cua phan tir c6 hinh chit nhat va chiéu rong la 3,1 cm, duoc do tir tam day dén
tam day.

Ban cang lam chinh xac thi cang tot vi phan tich cho thay tac dong rat 16n dén kich thudc
phan tt.

Ky thuat uén day min tai cdc mat cat ngang. )
Luu yv: Ban phai chira khoang cach ~1,5 mm gilta cac day dan phan tr va vat han.

Huong dan va khuyén nghi

Dau noi N & gilra guong phan xa. Duy tri kich thuéc phan xa chinh xéc.

Duy tri khoang céch chinh xac gitta phan tir va tdm phan xa! 1,1 cm (1 cm néu khong cé
moi)

Ban phai d€ lai khoang. Khodng céch 1,5 mm gitta cac day dan phan tir va cic diém tiép
xuc duoc han.St dung cdc miéng dém & moi dau cua linh kién d€ cung c¢6 vi tri cia no va
tao khoang cach co6 chiéu cao thich hop giita b tan nhiét va tam phan xa.Miéng dém phai
duoc lam twr cac vat liéu phi kim loai nao.

Hoan thanh. Nam sép.

Cach sw dung
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Ang-teq nay sé c6 hiéu suét tot nhat ¢ phan cuc ngang.
Luu V: Ang -ten duoc phan cuc theo chiéu ngang sau dé guong phan xa duoc gift thang
ding .

su dung ngoai troi

TRUNG TAM SUA CHUA DIEN TU' QUANG BINH

MR. XO - 0901.679.359 - 80 V6 Thi Sdu, Phwong Quang Thuan, tx Ba Pén, tinh
Quang Binh

I Rsw» TRUNG TAM SUA CHUA DIEN TU
k1 XO NGUYEN
- Dich vu sita chia dion i lai nha
w@@%@m
De: Quing Thuén. t Ba D,
tinhQuing Bink - 0901.679.559

Néu ban c6 y dinh st dung ang-ten nay ngoai troi, ban sé can lam cho né chiu duoc thoi tiét
dé tranh bi an mon.

Mot s6 nguoi déa st dung nhiing hop dung tupperware nho nhung nhin né & trén néc tréng
rat hw. minh tha chon sy &n mon... Hodc son dep bang mot it silicone trén cac diém tiép xtc
duoc han.

Sau khi xay dung ang-ten cta riéng minh, ban can c6 cap thich hop cé dau néi dé két néi
ang-ten véi modem.
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