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(54) BO SUY HAO PIEU KHIEN NHIEU MUC TREN ONG DAN SONG GAN DIOT PIN

(57) BO suy glam cong suat nhiéu mirc diéu khién bang dién 4p trong ong dan song gan
didt pin da gidi quyet dugc cac han ché cua bd suy giam tuong tu va s6. Bo suy giam co
kha nang dleu khién mirc suy hao tu dong voi tdc d6 nhanh, kich thudc nho gon, hoat dong
0 cong suit cao. BO suy giam cong sut nhleu murc diéu khién bing dién 4 ap trong dng dan
song gan didt pin bao gom cac bd phan: ong dan song, tam kim loai tht nhét, tim kim loai
thr hai; trong do, trén tam kim loai th nhat va tim kim loai thir hai dugc khoét ba khe,
bao gom khe hep trén, khe hep dudi, khe hep gitra, ngoai ra con co dit pin ndt chung cuc
a- not day cap ngudn phan cuc cho didt pin. Giai phap hiru ich nay c6 thé ap dung cho bat
ky dng dan séng mg véi dai tan hoat dong. Vi mdi loai dng din song khac nhau, dai tan
khéac nhau thi lya chon didt pin khéac nhau, vi tri, hinh dang khe khoét trén tam kim loai
khéc nhau.
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Linh vue ky thuit dwoe dé cap

Giai phap hitu ich dé cap dén bo suy hao diéu khién nhidu muc trén dng dan
song ge‘in dibt pin trong !inh vuc siéu cao tdn. Cu thé, b suy hao diéu khién nhiéu muc
trén 6ng dan séng gin dibt pin duge dé cap trong gidi phap hitu ich dé lam suy giam
tin hidu cao tan cong suat 16n v6i mic suy hao diéu khién dugc, Gmg dung trong céc hé
thong thu phat cao tan.

Tinh trang ky thuat cia giai phap hiru ich

Bo suy giam 14 thanh phan duoc sir dung rong rai trong k§ thuat siéu cao tan.
N6 dugc tmg dung dé lam giam cong suét tin hiéu trudc khi vao bd khuéch dai cao tin
dé dam bao ché do hoat dong hodc duge ding dé bao vé cac may do khi do céc thiét bi
hdat dong voi cong suét 1on va duge st dung cho cac bd chia cong suit voi mire chia
thay ddi duoc.

Hién nay bd suv giam cong suat c6 hai loai: bd suy giam tuong ty va bd suy
giam sd:

- Bo suy giam tuong tu ¢ muc suy hao ¢6 dinh nén mudn thay ddi mic suy
hao thi phai ndi cac bd suy giam nay lai. Vi vay chil yéu duge dung dé bao vé diu vao
cho cac thiét bi. Pau két n6i thuong 1a ddu SMA, N, 6ng dan séng. ..

- Bo suy giam sb ¢6 muc suy hao ¢ thé thay dbi duoc tuy nhién thong thuong
chi hoat dong & mirc cong suat nho va vira, thoi gian dap Gng chua nhanh. Pau két ndi
thuong la dang IC han trén mach in.

Trén thi truong cung ung vat tu linh kién siéu cao tin cta cic hing
ATMMicrowave, MCLI, SAGE Milimeter, Pulsarmicrowave... ciling cd loai bd suy
giam tuong tu lap trinh thay d6i muc suy hao nho vao tac dong co hoc dé thay ddi két
cAu bo suy giam nhung vi vy ma téc do dap tmg khong nhanh. Dé khic phuc nhugc
diém ctia bo suy giam tuong tu (muc suy hao ¢6 dinh hodc thay ddi duoc véi tac dong
co hoc nén cham, cong kénh) va ciia bd suy giam sd (mirc cong suat hoat dong khong
16n) thi phuong phap st dung didt pin trén 6ng dan séng cé hé sd suy giam diéu khién

dugc boi thay doi mace dién ap s€ giai quyet dugc cac van dé trén.
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Ban chat ky thuit ciia giai phap hiu ich

Muc dich cua giai phap hitu ich 14 dé xuat bo suy hao diéu khién nhidu mirc trén
éng dan song gin dibt pin, day 1a mot thiét bi diéu khién mtic suy hao khac nhau bang
dién ap trén 6ng dan séng gan diét pin v6i tde do nhanh va hoat dong & cong sut cao.

Dé dat duoc muc dich trén, giai phap hitu ich dé xudt bd suy hao diéu khién
nhidu muc trén 6ng dan song gan dibt pin bao gdm céac bo phan sau: dng dan séng, tam
kim loai thtr nhit, tim kim loai th@r hai. Trong d6, trén tdm kim loai th@ nhét va tim
kim loai thir hai dugc khoét ba khe, bao gom khe hep trén, khe hep dudi, khe hep giira,
ngoai ra con ¢6 didt pin ndt chung cuc a-ndt, day cip ngudn phan cuc cho didt pin.

M6 ta vin tit cac hinh vé

Hinh la 1a so dd tuong duong cta didt pin khi hoat dong ché do phan cuc
thuan,

Hinh 1b 13 so d6 twong duong cta didt pin khi hoat dong & ché do phan cuc
nguoc,

Hinh 2 12 hinh v& minh hoa c4u tao hai didt pin dau chung andt,

Hinh 3 14 hinh v& minh hoa c4u tao bd suy hao nhiéu muc trén 6ng dan song,

Hinh 4 13 hinh v& minh hoa c4u tao duoc lép trén tam kim loai didt pin,

Hinh 5 1a biéu dd thé hién muc suy hao thay doi theo dién ap cép tai tan s6 9,4
GHz.

MBS ta chi tiét giai phap hitu ich

Tham chiéu Hinh 3, bd suy hao diéu khién nhidu muc trén dng dan séng gin
didt pin duoc dé xuat trong giai phap hitu ich nay bao gdém nhiing bo phan sau:

Ong dan séng 1 hinh chit nhat bang kim loai nhém dugc cit co khi chinh xéc
cao, sai sb ¢& +0,05mm do hoat dong & dai tan sb cao bang X. Trén mat bich cua 6ng
dan song 2 c6 cit mot hinh chit nhat dé song dién tir truyén di trong 6ng va do day
thanh 6ng dam bao séng khong rd ri ra bén ngoai 6ng.

TAm kim loai thit nhat 3 va tim kim loai th(r hai 4 c6 chiéu dai tir 22mm +
23mm, chiéu rong tir Smm + 10mm, day tir 0,5mm + Imm, hai tAm kim loai nay duoc
Jam tr kim loai nhom. Trén tAm kim loai thtr nhat 3 va tim kim loai th(r hai 4 c6 khoét

ba khe, bao gdm khe hep trén 5, khe hep dudi 6, khe hep gitta 7, ngoai ra con cé di6t
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pin nét chung cuc a-ndt 8, day cap ngudn phan cuc cho didt pin 9. Tham chiéu Hinh 4,
viéc dau lép didt pin 1én khe cia tAm kim loai tht nhat 3 va tim kim loai thir hai 4.
Dibt pin chon loai n-i-p-i-n (chung andt) 8 hoat dong & dai tan bang X c6 dién trd nho.
Hai dau am cua diét dugc han 1én hai ddu o vi tri gitta ctia khe hep giita 7 (c6 chiu dai
15 + 17mm, rong 2 + 3mm). Tam kim loai dugc cét hai khe hep trén 5 va khe hep dudi
6 (c6 chidu dai 7 + 9mm, rong 0,5 = 1lmm) dbi xtng v6i nhau qua khe hep giita 7, cach
khe hep gitta 7 14 1,5mm dé phdi hop tré khang véi dau vao 6ng dan song muc dich dé
hiéu sut truyén qua la 16n nhit khi khong c6 diéu khién suy hao. it hai tAm kim loai
vao trong 6ng din séng bang vit chit bén goc. Day cap ngudn phan cuc cho didt pin 9
¢4 boc vo cach dién (dé khong cham vao thanh kim loai ctia tAm kim loai va thanh 6ng
dan song) ndi diu p cua dibt pin ludn qua 15 da khoét trén bng dan song ra bén ngoai.
CAp dién ap duong vao dau p ctia dibt pin dé phan cuc cho dibt pin trén tim kim loai
tir OV tang dan dén 1V. Mt suy hao s& thay doi theo tirng gia tri dién ap khi dién 4p
tang dén gan 1V thi muc suy hao khong thay doi nita goi 1a gia tri bdo hoa. TAm kim
loai tht nhét 3 va tAm kim loai tht hai 4 (da ldp didt pin gidng nhau) dugc dat cach
nhau mot phan tu bude séng vao trong 6ng dan song dé loai bo thanh phan dién khang,
tang do cach ly nhu Hinh 3.

V6i tinh chit cua didt pin, khi dugc cép dién ap phan cuc thuan né sé chuyén
sang ché do thong, Iuc nay vai trd cta dibt pin nhu mdt dién cam L (tham chiéu Hinh
la), con luc khong phan cuc thi didt pin nhu dién cam mac ndi tiép véi tu dién (tham
chiéu Hinh 1b). M6 hinh tuong duong cua diét pin (n-i-p-i-n) & ché do thong 1a hai
dién cam ndi chung v6i nhau & mot dau duong. Néu ndi hai dau am 1én hai thanh rong
cia 6ng din song thi liic nay hai dién cam tuong duong 14 mot dién cam tong ndi
thanh rong trén xudng thanh rong dudi ctia 6ng dan séng. Va khi cé song cao tan vio
dng dan séng & ché do thong thi cong suét song cao tan s& bi suy giam khi di qua dién
cam, né bi hap thu mot phan, con lai udn qua trd thanh ché do song thtr yéu. Dé phbi
hop tré khang trong trudong hop dibt pin khong phan cuc (hodc phan cuc nguoc) thi
khe khoét trén tAm kim loai dugc thiét ké c6 dién cam va tu dién sao cho téng tro
khang ctia tAm kim loai gin didt pin bang tr& khang vao cta 6ng dan séng. Néu mic
tuong tu tim kim loai két hop dibt pin nita vao ding sau tim trude thi thu duogc hai
tang suy hao cong sudt song cao tan. Vi tri dit dibt pin, gia tri dién cam, tu dién cua

diot pin va mtc dién ap phan cuc s€ quyct dinh mic d§ suy hao trén Ong dan song.
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Néu dat diét pin & chinh gitta 6ng dan séng thi mic do suy hao 14 16n nhét. Thoi gian
chuyén ché do tir nguoc sang thuan cia di6t pin < 6 us, thoi gian chuyén ché do tir
thudn sang ngugc < 60 us.

Hi¢u qua c6 thé dat duge ciia gidi phap hiru ich

Phuong phap sir dung ‘didt pin dat trong dng dan séng trén tAm kim loai cho
muc suy hao 16n nhét ¢& 20 dB. Véi hai tim kim loai gén di6t pin s& cho mirc suy hao
16n nhét 14 khoang 40 dB nhu Hinh 5. Nhu vay chi can diéu khién muc dién ap phan
cuc voi thoi gian nhu ¥ mudn thi tin hiéu cao tan khi vao 6ng dan song sé& bi suy hao
mot cach tu dong (tir 2dB+40dB) ma khong can phai tic dong co hoc véi thoi gian
dap Gng nhanh < 60 us, kich ¢& nho gon. Dong tidu thu cho mdt mic suy hao 16n nhét
cd 300mA. Cong suat chiu dung cua diét Pin trong dng dan séng c¢& 100KW xung.
Ung dung cht yéu cta bo suy giam 1a dung dé han ché cong suit dau vao may thu
hodc 1am giam cong sut & dau ra khi may phat khong thé tu thay doi cong suét, ngoai
ra c6 thé tng dung lam chuyén mach cao tin cong suat 16n loai phan xa.

Giai phap hiru ich dugc md ta chi tiét by suy hao nhiéu muc trén dng dan séng
bang cach diéu khién dién ap cip cho didt pin & dai tn bang X. Ngoai ra giai phap
hitu ich c6 thé duge thuc hién & cac loai dai tan khac nhau bang viée lua chon loai didt
pin (n-i-p-i-n) c6 gia tri dién cam, tu dién khac nhau hodc thém bat tang kim loai gén
didt pin co khoét khe kich ¢ khach nhau dé phdi hop trér khang tuong tmg véi dai tan
hoat dong (cac ting dam bao cach nhau Ag/4) va tang giam dién ap cdp dé ting giam
mirc suy giam cho bd suy hao theo ding nhu yéu cau ma khoéng nim ngoai pham vi
giai phép hitu ich dugc xéc dinh boi cac diém yéu cau bao hd. Vi vay nhiing gi duoc
mo ta trong phan mé ta giai phap hitu ich chi nhim muc dich minh hoa, va s& khong ap

dat bat ky gidi han nao ddi véi giai phap hitu ich.
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Yéu ciu bao hd

1. B0 suy hao didu khién nhidu muc trén éng dan song gén dibt pin bao gdm cac
bo phén:

6ng dn séng, dugc lam tir nhom; trén mit bich ctia éng din song c6 cht mot
hinh chit nhat dé song dién tir truyén di trong ng va do day thanh éng dam bao séng
khong rd ri ra bén ngoai dng;

tAm kim loai thir nhit, tAim kim loai thtt hai, déu duge lam tr nhom; trong do,
trén tAm kim loai thit nhét va tAim kim loai thr hai dugc khoét ba khe, bao g@)m khe
hep trén, khe hep dudi, khe hep giita, ngoai ra con c6 di6t pin ndt chung cuc a-nét, day
cép ngudn phan cyc cho dit pin.
2. B0 suy hao diéu khién nhiéu murc trén 6ng dan séng gén didt pin theo diém 1,
trén tAm kim loai dugc khoét ba khe hinh chit nhat, hai khe chit nhat nhd va mot khe
chit nhat to hon & gifta dé phdi hop tré khang ciia tAm kim loai gan didt pin voi tré
khéng dau vao éng din séng.
3. B suy hao didu khién nhidu murc trén bng dan séng gin dibt pin theo diém 1,
dit hai tAm kim loai cdch nhau mdt phan tu budce séng (Ag/4) dé loai bo thanh phén
dién khang.
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