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(54) BO CHIA CONG SUAT BANG TAN RONG TREN CONG NGHE MACH DAI
TREO

(57) Sang ché dé cap t6i bo chia cong sut bing tan rong trén cong nghé mach dai treo. Bo

chia cong sudt gdm cac bd phén hop kim loai, tam nén dién moi, duong mach va dién tro

voi dac trung la dua ra mot thlet ké bd chia cong suét cu thé, dap Ung nhing yéu cau ky

thuat cu thé nhu sau: bang tan hoat dong 8-18GHz; tr¢ khang cac cong 50€2; hé so song

dung < 1,25 twong (mg véi hé s6 phan xa cong suat -20dB; hé so cach ly giita cac cong < -
25dB.
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Linh vie k§ thuit dwoc dé cip

Sang ché dé cap t6i bo chia cong suat biang tan rong trén cong nghé mach dai treo.
Cu thé, b6 chia cong suit dugc dé cap trong sang ché co nhiéu dau ra, hoat dong trén mot
bang tan rong, dat dugc cac chi ticu chat luong vé hé sb song dimg (VSWR), hé sb cach
ly gitra cac dau ra. Bo chia cong suat trong sang ché ¢ ciu triic ctia bo chia Wilkinson,
thiét ké trén cong nghé duong truyén mach dai treo duogc sir dung lam tiép dién cho ang-

ten mang trong may thong tin quan sy hoat dong & bang tan siéu rong.
Tinh trang ky thuat cia sang che

B¢ chia cong suat la mdt phan t& thu dong, co chiic nang cong/chia cong suat trong
cac hé thong cao tan. Ung dung cho mach ti€p dién cho ang ten mang, chia va gdp cong

suit trong bo khuéch dai (PA).

B0 chia cong suat co ban cé cau tric 1a mgt mang ba ctra, quan h¢ gitra cac cua

dugc mo ta bang ma trgn tan xa:

Stz Sy3

[5] = 555 Sog
22 D23

be2 Saz

541,552, 5551 hé s0 song phan xa trén moi cong, dac trung cho viéc phoi hop tro
khang gitia cac cong.

52,551, 5,5.551: hé s6 truyén song gilta cong vao va cac cong ra, dac trung cho
viéc truyén cong suat gilia cac cong vao ra.

824, 525: hé s0 truyén song gifra cac cong ra, dic trung cho hé so cach ly cong suat

23

gilra cac dau ra.

Theo do, b chia cong suat thong thuong cd cac cau triic nhu sau:
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- Bo chia khong tén hao (Lossless T-junction): cau tric khong ton hao cong suit
trén duong truyén, nhung cac cong dau ra khéng duge phdi hop tré khang. Cau
triic ndy chi ¢ thé dung lam bo chia, khong thé dung lam bg gdp cong suit.

- Bo chia tré¢ tinh (Resistive T-junction): cdu tric c¢é cac dién trd ndi tiép nham
phdi hop tr¢ khang trén cic cong. Cong sudt ton that nhidu trén cac dién tré.

- B0 chia Wilkinson (Wilkinson divider): ciu tric str dung dudng truyén mot
phan tu budc song, va mét dién tro ndi gitra hai cong ra dé phdi hop tro khang
gifta cac cong. Cau tric co vu diém 1a khéong ton hao cong suit, cac cong déu
dugc phdi hop tré khang. Tuy nhién cu tric nay chi hoat dong trong bang tan

hep, tai mot tan so co6 dinh.
Cac cong nghé duong truyén song trén mach in (planar transmission line):

- Cong nghé mach dai (Stripline): cAu tric duong truyén 13 mot dai mach dan
dién ndm bén trong mot tim dién moi, gitta hai mat dat tham chiéu. Song dién
tir truyén trong dudng truyén mach dai (Stripline) hoan toan & ché do TEM,
khong bi biic xa ra khong gian. Tuy nhién, duong stripline khé ché tao, va khé
tich hgp cung cac linh kién khac.

- Cong nghé mach vi dai (Microstripline): ciu tric dudng truyén 1a mot dai mach
dan dién nam trén tdm nén dién moi, mat dudi cua dién moi 1a dit tham chiéu.
Uu diém ctia mach vi dai 1a dé ché tao, d@ tich hop cung cac linh kién roi rac
khac. Nhuoge diém la duong truyén bi ton that nhiéu do buc xa song dién tur ra
moi truong.

- Cong nghé mach dan soéng dong phing, mach khe (Coplanar waveguide, slot
line): cdu tric chi ndm trén mot mit cua mach in, c6 hé sd phflm chat thép, it
duoc str dung lam dudng truyén song.

- Cong nghé mach dai treo (Suspended substrate stripline) la cau tric bién thé
ciia duong truyén mach dai (Stripline) gdbm mot dai mach dan dién ndm trén
mot tam nén dién moéi, toan bd mach duge treo trong khong khi boi mdt hop

kim loai, tat ca cac mat cua hop dcu la dat tham chicu. Cau trac c6 hé so pham
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chat cao, ton hao it, dé ché tao hon duong truyén cong nghé mach dai, va dé

dang tich hgp vdi cac linh kién roi rac.

beé khac phuc dugce nhiing nhugc diém cua bo chia cong suat co ban hién ¢, nhom
tac gia sang che da dé xuat mot bo chia cong suat bang tan rong trén cong nghé mach dai
treo ¢6 cau tao dua trén cau tric Wilkinson va st dung cong nghé duong truyén mach dai -

treo.
Ban chat ky thuiat ciia sang che

Muc dich cua sang ché la dé xuat by chia cong suat hoat dong & bang tan rong,
bang cach st dung cau triic cua bd chia Wilkinson, trién khai trén duong truyén mach dai

treo.

Dic trung cua sang ché 1a dua ra mot thiét ké bo chia cong sudt cu thé, dap ung
nhitng yéu ciu k§ thuat cu thé nhu sau: bing tan hoat dong 8-18GHz; tro khang cac cong
50Q; hé sb song dung < 1,25 tuong Gng v6i hé sb phan xa cong suat -20dB; hé sb cach ly
giita cac cong dau ra < -25dB. Hé s phan xa cong suat ly tudng 1a -oo dB: nghia la khong
c6 phan xa cong sut, diéu nay dat dugc khi tré khang duoc phéi hop mot cach tuyét déi.
Yéu cau hé sé phan xa cong suat nhé hon -20dB nghia 1a trén toan dai tan sb tir 8 —

18GHz, cong suat phan xa phai nhé hon gia tri yéu cau. Tuong tu, hé¢ so cach ly Iy tuong

,
A

la -0 dB, nghia la gifra cac dau ra cach ly hoan toan vé mat cong suat, yéu cau vé hé so
cach ly c¢6 nghia trén toan dai tan s6 hoat dong, ti sO cong suat ma cac cong dau ra truyén

qua nhau nho hon -25dB.

Dé dat dugc muc dich cua sang ché thi bg chia cong suat bang tan rong trén cong
nghé mach dai treo la mot cau kién dién ta siéu cao tan, ngoai nhiing dac tinh vé dién hoc,
cau tao két cau nay bao gom cac bo phan sau: hop kim loai 1; tam nén dién méi 2; dudng

mach 3; cac dién trd 4. Trong do:

Hop kim loai 1 ¢6 vat liéu la nhom, phia trong hop rong, chicu cao cua hop tinh tur
vi tri mat cua tam nén dién moi 1a sic. Chiéu cao cua hop dugce gitr co dinh, cac kich thude
mat day hop duoc thiét ké de dat dugc cac dac tinh ve dién hoc cua bd chia cong suat

bang tan rong.
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Tam nén dién moi 2 la vat liéu cach dién co cac thong so nhu sau: do day S =
0,254mm (10mil), hang so dién moi tuong doi & = 2,2, hé so0 ton that tan D = 0,0009. D§
day cua tam nén la khong doi, kich thude cua tam nén giong hét kich thude cua day hop

kim loai dé c6 the treo bén trong hop kim loai.

Puong mach 3: ¢o vit liu la dong, ¢ dang dai mong nam trén tam nén dién moi,
do rong duong mach quyet dinh tré khang dac tinh cua duong truyén. Do day duong
mach khong doi, hinh dang va kich thude cua duong mach duge thiét ké dé cé tro khang

dic tinh tuong tng vadi tng thanh phan trong bd chia cong suat bang tan rong.
Dién tr¢ 4, dac trung la cac vi tri han dién trd va gia tri cua cac dién tro.

Dé bd chia cong suat dat dugce yéu cau vé bang tan rong, phuong phap phoi hop tro
khang gifta cac cong can dugc thiét ké lai thay vi st dung duong truyén mét phan tu bude

song nhu trong cau tric cua bg chia Wilkinson.

Sang ché trinh bay cac két cau vit ly cia bo chia cong suat trién khai trén duong
truyén mach dai treo: cau trac vat ly ctia duong truyén mach dai treo; kich thude duong
truyén tuong ung vai trd khang 50 ohm; kich thude duong mach phoi hop tré khang biang
rong; kich thudce cua cac doan chuyeén huong va ghép noi; so luong, gia tri va vi tri cua
cac dién tro.

Mo ta van tat cac hinh vé

Hinh 1 1a hinh vé cau tric duong truyén mach dai treo;

Hinh 2 1a hinh vé so do nguyén ly ctiia b chia cong suat bang tan rong;

Hinh 3 Ia hinh anh 3D b chia cong suat 3dB;

Hinh 4 hinh chiéu bang bo chia cong suat 3dB;

Hinh 5 Ia hinh vé thé hién kich thudc phan hop;

Hinh 6 Ia hinh vé kich thudc duong mach;

Hinh 7 1a hinh v& kich thudc cac doan chuyén hudng duong mach;

Hinh 8 la hinh v€& vi tri cta cac dién tro;
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Hinh 9 ]a hinh v& b9 chia cong suat chia 16 ghép tur cac bo chia 2;

Hinh 10 la hinh v€ kich thudce cac doan ghép noi:
Hinh 11 1a hinh v& két qua m6 phong bo chia cong suét 3dB;
Hinh 12 13 hinh v& két qua mé phong cong suit dau ra;
Hinh 13 1a hinh v& két qua mé phong bo chia 16.
M6 ta chi tiét sang ché

Phan sau day mo ta chi tiét phuong an thuc hién sang ché thong qua dién giai, hinh

v€& minh hoa va vi du dinh kem.

Tham chiéu vao hinh 2, trén phuong dién vé dic tinh dién hoc, bd chia cong suét
trong sang ché niy c6 cau trac bao gom: dudng truyén cé tro khang dic tinh 50Q 5;
dudng phdi hop tro khang trong bing tan rong 6 phdi hop trg khang tir duong truyén co
tré khang dic tinh 100Q 7 dén dudng truyén co tré khang dic tinh 50Q 8; cac dién tro 4

noi gitra hai duong phoi hop tré khang trong bang tan rong.

Tham chi¢u vao hinh 1 va hinh 3, bd chia cong suat bang tan rong trén cong nghé
mach dai treo la mot cau kién dién tir si€u cao tan, ngoai nhirng dac tinh vé dién hoc, két
cau nay bao gom cac bo phan sau: hop kim loai 1; tam nén dién mo1 2; duong mach 3; cac

dién tro 4. Trong do:

Hop kim loai 1: c6 vat liéu 1a nhom, phia trong hdp rong, chiéu cao cua hop kim
loai tinh ttr vi tri mat cta tam nén dién moi la ic. Chiéu cao cua hop dugce giti ¢o dinh, cac
kich thudc mat day hop dugc thiet ke de dat duge cac dac tinh vé dién hoc cua bg chia

cong suat bang tan rong.

Song dién tir truyén trong duong truyén mach dai treo theo ché do gan dién tur
ngang (quasi-TEM), tuy nhién & tin sé cao song dién tir ¢6 thé truyén theo cac ché do
khong mong muodn 1a dién ngang (TE) hodc tir ngang (TM). Vi vay, kich thude hop kim
loai cé”m duoc thiét ké dé c¢6 tan sb cit ctia ché d6 dién ngang (TE) va tir ngang (TM) I6n

hon bang tan hoat dong cua bo chia cong suat. Tan so cat cua duong truyén mach dai treo
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chinh bang tan so cat cua ong dan song hinh chii nhat c¢6 kich thudc bang véi kich thuée

hop kim loai.

ey

Va1 fe la tan s6 cat cua duong truyén mach dai treo (Hz), a la d6 rong cua hop kim
loai (m), @ va € lan luwot Ia hang so6 tur tham va hang so dién tham chan khong. Bo chia

cong suat trong sang ché hoat dong den tan so 18 GHz, vi vay tan so cat fc phai 1on hon
18 GHz, tur do tinh dugc do rong ctiia hop kim loai phai nho hon 8,3mm. Dong thoi, kich

thude hop kim loat phai dam bao du rong de thict ke cac duong mach.

Tham chiéu vao hinh 1 va hinh 5, chiéu cao cia hop tinh tir tim nén hc = Imm.
Gia tri cua cac kich thudc mat day cua hop kim loai lan luot nhu sau: kich thude chiéu -
rong cua hop tai cac cong dau vao, dau ra, va tai duong truyén trd khang dac tinh 50Q wh
= 5mm, kich thudc chiéu rong cia hop tai cudi duong phdi hop tré khang wm = 8mm,
chiéu dai ctia phan hop twong tng v6i dudng phdi hop trg khang / = 15.9mm, khoang
cach gitra hai canh trong cua hop tai vi tri hai céng dau ra d = 1 lmm, kich thudc doan vat

chéo 45 d6 cua hop tai vi tri chuyén huéng B = 5,54mm.

Tam nén dién moi 2: vat liéu cach dién co cac thong so nhu sau: do day S =
0,254mm (10mil), hang s6 dién moi tuong doi e = 2.2, hé so ton that tan D = 0,0009. Do
day cua tam nén la khong doi, kich thudce cia tam nén giong hét kich thude mat day cua

hop kim loai.

Pudng mach 3: ¢o vat lidu 1a dong, c6 dang dai mong nam trén tam nén dién moi,
do rong dudong mach quyét dinh trd khang dic tinh cia dudng truyén. Do day duong
mach khong doi, hinh dang va kich thudce cuia duong mach duogc thiét ké dé co tré khang
dic tinh tuong Gng véi timg thanh phan trong bd chia cong suit bang tan rong.

Tro khang dic tinh cta dudng truyén mach dai treo phu thude vao nhing yéu td
sau: hi“mg s dién méi cta tAm nén, do day cua tam nén dién méi, chiéu cao cua hop kim

loai, do rong cia duong mach. Trong sang ché nay, cac thong so ve hang so dién moi, do
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day tam nen, chiéu cao cua hdp dugc gitt co dinh, tro khang dac tinh cua duong truyén chi

thay doi phu thugc vao do rong duong mach.

Tham chiéu vao hinh 6, dua trén cdu tric dudng truyén trong sang ché, kich thudc
do rong cta dudng mach tuong tng voi dudng truyén ¢ trd khang dic tinh 50Q 1a w0 =
2,83mm. Duong mach phdi hop trd khang trong bang tan rong 1a mot dudng ¢ trd khang
bién ddi lién tuc theo chiéu dai, dudng phdi hop trd khang dugc tinh toan trong ché do
chén (even mode) ctia bo chia cong suat theo tai liéu tham khao thiét ké song cuc ngan - -
David M. Pozar, Microwave engineering, 4" edition, John Wiley & Sons, Hoboken, 2012.
DPuong phdi hop tro khang duge tinh toan dé thoa mén yéu cau vé hé s phan xa cong suat

dudi -20dB trén toan dai tan s6 hoat dong tir 8GHz dén 18 GHz.

Trong sang ché nay, duong phdi hop tré khang co chiéu dai 1a / phdi hop tré khang
tir vi tri ¢6 tré khang dac tinh 100 t&i vi tri co tro khang dac tinh 50Q tai dau ra. Do
quan hé giita trd khang dic tinh vai kich thude dudng mach 1a phi tuyén tinh, nén trong
sang ché tac gia chia dudong phdi hop tro khang thanh ba doan phdi hop tro khang c6
chiéu dai /e. Chiéu dai ctia duong phdi hop trd khang bang mot phin hai bude séng tai tan

s6 thap nhat trong bing tan.

Trong sang ché nay, bo chia cong suat duogc thiét ké trong dai tan 8-18GHz, bude
song tai tan s6 8GHz dugc xac dinh bang phuong phiap md phong, c6 gia tri la 31,8mm,
nén chiéu dai dudng phdi hop tré khang 1a / = 15,9mm, chiéu dai mdi doan phdi hop tré '
khang /c = 5,3mm. Tro khang ctia moi doan duge nhom tac gia tinh todn theo ly thuyét
trong tai liéu tham khao thiét ké song cuc ngin - David M. Pozar, Microwave
engineering, 4" edition, John Wiley & Sons, Hoboken, 2012, sau d6 tién hanh mo phong
dé tim ra gia tri tdi wu nham dat dugc yéu cau vé hé s6 phan xa cong suét trén toan dai tan
sb hoat dong. Poan phéi hop tré khang tha nhét c6 tro khang dac tinh tai hai dau 1a 100Q
va 79Q, tuong g vai kich thude do rong ciia dudng mach lan luot 1a w/ = 0,9mm va w2
= 1,42mm. Poan tht hai c6 trd khang dic tinh tai hai dau 1a 79Q va 63Q, kich thude do
rong dau cudi doan phdi hop tré khang 1a w3 = 2,Imm. Poan thit ba ¢6 tré khang dic tinh

tai hai dau la 63€2 va 50Q twong ting v&i kich thude do rong cua duong mach w3 va wo.
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CAu tric cac doan chuyén hudng duong truyén (mitred bend): Tai cac doan chuyén
hudng, hinh dang dudong mach thay d6i dot ngodt tao ra hiéu ang lam thay doi troy khang
dic tinh cia dudng truyén. Poan chuyén hudng duge thiét ké bang cach cit vat chéo goc
45 @6 duong mach, kich thudc cua canh vat chéo dugc tinh toan bang phuong phap mo
phong. Trong sang ché nay, phan chuyén hudng c6 ciu tric nhu trong Hinh 7, véi cac
thong sO: A1 =4,03mm, A2 =421mm, D= 16mm.

Trong do: A1 va A2 lan luot 1a cac kich thude cia cac canh vat chéo 45 do cia
duong mach; D la khoang cach gitra hai duong mach tuong ing véi hai cong dau ra.

Dién trd 4: C6 kich thude gidng nhau, nhung gia tri cac dién tro tai moi vi tri la
khac nhau.

S6 lugng dién tro, vi tri han, va gia tri cua mdi dién tr& dugc tinh toan dé dap Ung
yéu cau vé hé s6 cach ly cong suét gitta cac cong dau ra 1a nho hon -25dB trén toan dai
tan s6 hoat dong tir §GHz dén 18GHz.

Theo phuong phap cta sang ché, gia tri cac dién tro dugce xac dinh trong ché do 1¢
(odd mode) cua bg chia cong suat theo ly thuyét trong tai liéu tham khao Thiét ké song
cuc ngin - David M. Pozar, Microwave engineering, 4" edition, John Wiley & Sons,
Hoboken, 2012. S6 lugng dién trd st dung phu thude vao bing thong ctia bd chia, duge

xac dinh theo tan so lam viéc cao nhat (f2) va tan so lam viéc thap nhat (fi). So dién tré

can thiét duoc xac dinh nhu sau: ¥ = = véi bang tan tir 8 — 18 GHz, so dién tro st dung

la 3.
Tham chiéu vao hinh 8, co thé thay vi cta cac dién trd, vi tri cac dién tré nay duogc

T . . A% A - faitia ) . . . - s
xac dinh theo budc song tai tan so trung tim f. = “—=, khoang cach gitra cac vi tri han

cn . Ac . \ . . <A X . Ay ) , ‘e~
dién tr¢ Ir = — v6i e la budce song tai tan so f.. Trong sang che nay, khoang cach giira
4

cac vi tri han dién tr¢ duoc thiét ké /r = 4,5mm. Gia tri cta cac dién tro dugc tinh bang

cach st dung do thi Smith theo 1y thuyét trong tai liéu tham khao thiét ké séng cuc ngan -
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David M. Pozar, Microwave engineering, 4™ edition, John Wiley & Sons, Hoboken, 2012
Xét tai tan s6 trung tim fe ctia biang tan, sao cho trg khang trong ché do 1¢ tai cac diém dat
dién tré bang 504 Tl‘OHg sang ché nay, tac gia lya chon gia tri dién tré co gia tri lan luot
la gia tri dién tro tho nhat R = 1009, gia tri dién tro the hai R2 = 1509, gia tri dién trd
thir ba R3 = 2'5052. O tan sé cao, dién tré khong con thuan trd, do sy ton tai cua dién cam
ky sinh trén dién trd, do vay can lua chon loai dién tré co chét lugng cao, da dugc kiém
nghié¢m tai tan s cao. Dién tro su dung trong sang ché 12 loai dién tr& han bé mit, kich
thude 0402 tuong Gmg voi Imm x 0,5mm, ¢6 tan s6 lam viée trén 20GHz, dam bao gitia ti -

s0 R/Z (dién tro trén tong trd) 16n hon 0,9 trén toan dai tan so.

Theo mdt khia canh khac caa sang ché, tir bd chia cong suat co ban hai dau ra, ta
6 thé ghép tang nhidu bo chia hai dau ra dé tao ra cac bo chia cong suat ¢ s6 diu ra la
Ity thura cua 2 nhu 4, 8, 16 dau ra. Do tré khang dic tinh tai méi cong déu bi*mg 5002, nén
cac cong duoc ghép vai nhau bang dudng truyén mach dai treo cé tré khang dac tinh 50Q
nhu Hinh 9. D& ¢6 thé ghép tang cic bo chia, cac duong ghép ndi can duoc thiét ké
chuyén huéng goc 90 do. Hinh 10 mo ta chi tiét doan chuyén hudng, trong dé cac kich
thuge canh cét vat 45 do cua hop kim loai tai vi tri chuyén hudng dudng truyén: B =
5,54mm, kich thudc canh vat chéo 45 do cia dudng mach tai cac vi tri chuyén hudng
khac 42 = 421mm, d6 rong ctia duong mach tuong tng véi dudng truyén co trd khang
dac tinh 50Q w0 =2,83mm, do rong cua hop kim loai tai cac 0611g va cac duong truyén co

tro khang dac tinh 500 wbH = Smm.
Vi du thuc hién sang ché

Pé chirng minh bo chia cong suat trong sang ché dam bao nhiing yéu cau ky thuat
la dai tan so6 hoat dong 8GHz dén 18GHz, h¢ s6 phan xa cong suat nho hon -20dB va hé
s0 cach ly cong suat gitta cac dau ra nho hon -25dB. Nhom tac gia dua ra két qua mo

phong veé ma tran tan xa ctia bg chia cong suat trinh bay trong sang ché nay.

Tham chicéu vao hinh 11 la két qua mo phong bo chia cong suat chia 2. Cong suat
dau ra duoc bieu dién boi duong S12, the hién ti so gitra cong suat dau ra vdi cong suat tai

dau vao. Gia tri -3dB ¢6 y nghia la cong suat dau ra bang mdt nira cong suat dau vao

-10-
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L. \ - A A , A 4 < aA \ N 5
(10logi(=) ). Duong S11 dic trung cho hé s6 phan xa cong suat tai dau vao, trong toan dai

tir 8-18 GHz S11 dat yéu cau nho hon -20dB. Pudng S23 dic trung cho hé sb cach ly
giira hai dau ra, két qua cho thay $23 nho hon -25dB trong ca bang tan thiét ké. Hinh 12
la két qua mo phong cong suat tai dau ra, hiéu suat cua bd chia cong suat dat dugc 1a

97,5%.

Chu tric cta bo chia cong sudt 16 dau ra duge mo ta trong Hinh 9, két qua mo
phong duge thé hién trén Hinh 13. Khi ghép ting nhiéu bo chia cong suit, hé sb song
phan xa tai dau ra tang 1én, nhung két qua S11 nho hon -15dB trén toan bing thong van 1a
két qua tét. Hé sé cach ly giita cac dau ra nho hon -20dB trén toan bang thong. Hiéu sudt

cua bo chia 16 1a 90%.

Sang ché duge md ta chi tiét bang cach st dung cic phuong an dugc mo ta ¢ trén.
Tuy nhién, 16 rang 1a doi véi ngudi hiéu biét trung binh trong linh vue sang ché khong bi
gidi han & phuong an dugc mé ta trong phan mo ta sang ché. Sang ché co thé duoc thuc
hién & ché do cai bién hoic thay ddi ma khong niam ngoai pham vi sang ché dugce xac
dinh boi cac diém yéu cau bao ho. Vi vy nhiing gi duoc mé ta trong phan mé ta sang ché

chi nham muc dich minh hoa, va s€ khong ap dat bat ky gidi han nao doi vai sang ché.
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Yéu cau bao ho

l. B chia cong suat bang tan rong trén cong nghé mach dai treo 1a mot cau kién siéu

cao tan bao gom cac bo phan:

hop kim loai c6 vt liéu 1a nhom, phia trong hop rong, chiéu cao ctia hop kim loai
tinh €r vi tri mat cta tdm nén dién moi; chiéu cao cua hop kim loai tinh tur tam nén la
Imm; céc kich thude mat day cia hop kim loai: chiéu rong cta hop kim loai tai cac cong
dau vao, dau ra, va tai dudong truyén trd khang dic tinh 50 1a Smm, kich thude chidu
rong cua hop tai cudi dudng phdi hop trd khang 1a 8mm, chiéu dai cua phan hop tuong
mg voi dudng phdi hop tro khang 1a 15,9mm, khoang cach giiia hai canh trong ctia hop
tai vi tri hai cong dau ra 1a 11mm, kich thuéc doan vat chéo 45 do cia hop tai vi tri

chuyén huong 1a 5,54mm;

tam nén dién moi la vat licu cach dién véi do day la 0,254mm (10mil), hang so0

dién moi tuong doi la 2,2, hé so ton that tan 1a 0,0009; d day cua tam nén la khong doi;

duong mach co vit liéu la déng, c6 dang dai mong nam trén tim nén dién moi, do
rong duong mach quyét dinh tro khang dic tinh ctia dudng truyén, trong dé, kich thude
duong phdi hop trd khang duge xac dinh 14 15,9mm, chiéu dai mdi doan phdi hop tro
khang 1a 5,3mm, dé rong cua dudng mach twong Gng v4i dudng truyén co tro khang dac
tinh 100€2, 79€2, 63Q, 50Q2 lan luot 1a 0.9mm, 1,42mm, 2,1mm, 2,83mm; kich thudc cua
cac canh vat chéo 45 do cua duong mach lan luot 1a 4,03mm, 4,21mm, khoang cach gitra
hai duong mach tuong Gng voi hai cong dau ra 1a 16mm:;

dién tré ¢o kich thude gidng nhau, nhung gia tri cac dién trd tai mdi vi tri 1a khac
nhau.
2. B6 chia cong sudt bing tan rong trén cong nghé mach dai treo theo diém 1, trong
d6 bo chia cong sudt dap ung nhiing yéu cau k¥ thuat: bang tan hoat dong 8-18GHz; trd
khang cac cong 50€; hé s6 song dimg < 1,25 tuong Gng véi hé s6 phan xa cong suat -

20dB; hé s6 cach ly giita cic cong < -25dB.
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3. Bo chia cong suat bang tan rong trén cong nghé mach dai treo theo mot trong cac
diém tur diém 1 dén diém 2, trong d6 kich thudc ciia tim nén dién méi giéng hét kich
thude cua day hop kim loai.

4. B6 chia cong suit bing tan rong trén cong nghé mach dai treo theo mot trong cac
diém tir diém 1 dén diém 3, trong do s6 dién tré can thiét duoc str dung la 3; khoang cach
gitra cac vi tri han dién tré dugce thiét ké 1a 4,5mm; gia tri dién tro lan luot 1a 1009, 1500,
2500 |

5. B0 chia cong suét bang tan rong trén cong nghé mach dai treo theo mot trong cac
diém tr diém 1 dén diém 4 con khac biét & chd tir bo chia cong suét co ban hai dau ra, ta
c6 thé ghép tang nhiéu bo chia hai dau ra dé tao ra cic bo chia cong suat co sb dau ra la

Ity thira ctia 2 nhu 4, 8, 16 dau ra.
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