Ky thudt siéu cao tin & Ra da

NGHIEN CUU, THIET KE, CHE TAO MAY PHAT TIN HIEU
CONG SUAT LON, DAI RONG DUNG CHO HE THONG THU PHAT
VIBA HOAT PONG TREN BANG TAN S

Tran Chinh Poan, Bach Gia Duong”

Tém tit: Mo rong khodng cdch két noi, ting dung ning hé théng la nhitng van dé dirge
quan tam nhat trong cdc hé thong thu phdt Viba hién dai. Hon hét, véi nhu cau bao mat va
truyén tdi tin hiéu phirc tap ddi réng, ddt ra yéu cau ndng cao cong sudt phdt va mé réng
bang thong. Bai bdo nay trinh bay giai phap thiét ké va ché tao mdy phat tin hiéu cong
sudt 1om, dai réng hoat déng trén bang tan S vng dung cho h¢ thong thu phat viba hién
dai. Mdy phat tin hiéu dwoc dé xudt thiét ké theo cau tric da tang khuéch dai, gidi phép
phoi hop tro khang lién tang két hop véi phwong phdp phéi hop tré khing bang rong
(danh léch dinh tan sé) va da dat duoc cac tiéu chi nhu do loi cao (60 dB), dai tan rong
(2.1 - 2.23 GHz) véi cong sudt toi da la 45 W. Hon nita, mdy phat tin hiéu con cho thay s
vieot tréi ciia minh béi co ché tr dong diéu chinh hé s6 khuéch dai (cong sudt 16i ra) linh
hoat phu thugc vao mirc cong sudt tin hiéu 16i vao, toi wu dién nang tiéu thu va ddc biét c6
thé lién tuc hoat ddng mét cach hiéu qua trong thoi gian dai nho phwong phdp on dinh
cong sudt phat thong qua bién nhiét dp.

Tir khéa: H¢ thong thu phat Viba; Méy phat tin hi¢u; Cong suét 16n; Dai rong; Bang S; Ty dong diéu chinh; On dinh
cong suat theo bién nhiét.

1. MO PAU

Trong thoi dai cong nghé 4.0, hé théng thu phat Viba trd nén phd bién va dugc khai thac
manh mé& boi tiém ning phat trién clia n6 trong rat nhidu cac linh vuc. Pic biét trong linh vuc
quan su, hé théng thu phat Viba 1a phuong thuc truyén tin dong mot vai tro quan trong bdi kha
nang lién lac tie thoi va bao mét dir liéu cua qudc gia. Do d6, mot hé thong thu phat hién dai s¢
phai dap mg dugc cac yeu ciu vé kha ning mo rong khoang cach két ndi va tang dung nang hé
thong, tir 46 hudng t6i viéc dam bao kha nang két nbi 6n dinh gifta cac tram dong thoi néng cao
d6 bao mét khi c6 thé truyén tai tin hiéu phirc tap dai rong. Giai phap co ban dé giai quyét van dé
nay trong cac thiét ké trudc d6 chinh 1a viéc nang cao cong sudt phat va mo rong bang thong cta
module khuéch dai cong sut trong cac tram phat tin hiéu (hinh 1).
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Hinh 1. Cdu triic tram phat tin hiéu Viba.

Céc thiét ké nay thuong s& gip kho khin nhét dinh dé dat duoc ca yéu cau vé cong suét va
bang thong cua tin hi€u boi viée tang h€ so khuéch dai dong thoi cling s€ thu hep bang thong va
nguoc lai. Hon hét, cac may phat tin hiéu trong hé thong thu phat Viba khi hoat dong vdi cong
suat cao, lién tuc trong thoi gian dai s€ phat sinh birc xa nhiét va lam gia tdng mat d6 nhiét trong
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khong gian kin cia may phat va tac dong tiéu cuc lam anh huong dén h¢ thong. Chinh vi thé, bai
bao nay da dua ra mot giai phap céu tric da ting khuéch dai, thiét ké ph01 hop tr khang (PHTK)
lién tang két hop voi phuong phap PHTK bang rong (danh 1éch dinh tan s6) va duge t6i wu cho
thiét ké, ché tao may phat tin hi¢u cong suét 16n, dai rong hoat dong trén bang tan S co kha nang
dap ung két ndi 6n dinh giita cac tram thu phat viba dong thoi nang cao do bao mét khi co thé
truyén tai tin hiéu phirc tap dai rong trong khi gia thanh lai thap.

2. DE XUAT GIAI PHAP

Thiét ké cac bo khuéch dai siéu cao tan voi cdu trac da tang thuong phure tap va gap nhiéu
kho khan khi trlen khai thyc te do bo khuech dai khong 6 on dinh khi c6 nhiéu tang khuech dai dai
hep cling tan s6. Tuy nhién, néu sir dung ciu tric da tang cho by khuéch dai cong suit ciia may
phat két hop véi ki thuat phdi hop tré khang bang rong cé nhiéu dinh tan sb sé giai quyét dugc
yéu cau vé hé s6 khuéch dai, cong suit ra va cho phép mé rong dai truyén qua ctia bd khuéch dai.
Giai phap thiét ké nhu trén dap tmg day du cac yéu cau dat ra, trong dé, t6i uu dugce kha ning
lién két giira cac khdi trong may phat ciing nhu PHTK véi anten, dam bao truyén téi da mirc
cong suét tGi anten. Dac biét voi co ché tu dong diéu chinh hé s khuéch dai va phuong phap on
dinh cong sut phat theo bién nhiét do gitp cho may phat cé thé hoat dong lién tuc voi mot hi€u
sut cao dong thoi han ché duoc cong suit tiéu tan 16i ra.

2.1. Céu tric khuéch dai da ting néi tiép

Bo khuéch dai cong suit duoc thiét ké theo ciu tric bao gdm 3 ting chinh bao gdm tang tién
khuéch dai (Tién KB), khéi khuéch dai cong suat (KDCS) bao gdm tang kich cong suét va ting
khuéch dai cong suit va duoc biéu dién nhu trong hinh 2.
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Hinh 2. Cdu triic khuéch dai da tang noi tiép.
2.1.1. Phoi hop tré khing (PHTK)

Phéi hop tré khang [9] 14 vén de quan trong cua ky thuét viba. Mach PHTK la mach khong
ton hao dé tranh 1am giam cong suét va dugc thlet ké sao cho tro khang vao nhin tir duong truyén
Z\ c6 gia tri bang tré khang Zo ctia duong truyén. Mach PHTK khuéch dai siéu cao tin sir dung
transistor c6 cau tric PHTK mang hai cira va dugc biéu dién nhur hinh 3.
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Hinh 3. So d6 PHTK mang 2 cira.
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Trong bai bao nay, chung t6i lwa chon phuong phap PHTK sir dung duong truyén co chiéu
dai bat ky k) (hinh 4) cho thiét ké boi kha niang diéu chinh cac tham s linh hoat va mém déo sao
cho phu hop véi yéu cau khi thiét ké. Ngoai ra, thiét ké PHTK str dung dudng truyén véi do dai
bat ky 1 theo nhiéu nic tré' khang khéc nhau (Za) 1a giai phap doc dao cho viéc mé rong biang
thong voi do gon 1a rat nho.
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Hinh 4. PHTK diing dwong truyén cé chiéu dai bat ky.

2.1.2. Thiét ké phdi hop tré khdng lién tang

Thiét ké PHTK don tang thuong don gian va c6 thé thuc hién d& dang. Tuy nhién déi véi cau
truc da tang khuéch dai, ta s& phai giai quyét vin dé phdi hop tré khang giira cac tng véi nhau
nham dam bao kha nang hoat dong déng bo va tin hiéu duoc truyén qua toi da, khong bi ton hao
hay phan xa nguoc. Hon hét cac tang khuéch dai sau khi duoc tich hop hoan thién cau trac cho
bd khuéch dai cong suit s& phai dam bao kha ning két ndi hé théng. Tirc 12 bo khuéch dai cong
sudt s& phai giai quyét vin dé PHTK vé6i bo tron (Mixer), khuéch dai dém bu lai phan tin hiéu
mAt mat sau khi diéu ché song mang va dic biét 1a PHTK voéi anten (Tiéu chuén 50 Q).

Dé giai quyét van dé nay, ching t6i di xay dung ciu trac khuéch dai bao gdm ba tang chinh
1a tang tién khuéch dai, kich cong suat va tang khuéch dai cong suat. Tang tién khuéch dai [1]
nam & du vao cta bd khuéch dai, dong vai tro két nbi va tiép nhan tin hiéu ra cta bd tron. Muc
tin hiéu sau khi diéu ché thuong rat thap do t6n hao khi chuyén d6i, chinh vi thé tang tién khuéch
dai c6 nhiém vu phéi hop tré khang (50 Q) va khuéch dai dém, bu lai mc tin hiéu mat mat sau
diéu ché dam bao dwoc chit luong tin hiéu diu vao cua phan khuéch dai tin hiéu. Viéc khuéch
dai cong suét chu yéu dugce thue hién ¢ cac tang khuéch dai chinh [2], ddng thoi tang khuéch dai
cong suét ra cung can dap ung duoc yéu cAu PHTK véi anten (tré khang tiéu chuan 50 ©) nham
dam bao truyén toan bo cong suat tin hiéu ra anten ma khong bi tiéu tan hay phan xa tro lai.
2.1.3. Phuong phap thiét ké PHTK bdng réng

Mot giai phap thuc té dung cho hé thong dugc trién khai nhim mé rong bang théng sir dung
ky thuat PHTK dai rong n6 s& cho phép on dinh hé s khuéch dai va giir bang thong khi tin hiéu
thay ddi theo dai dong, viéc trai rong bang thong dugc thuc hién bang cach thiét ké khuéch dai
nhiéu dinh tan sb khac nhau. Trong cau trac khuéch dai da tang, thong thuong khi thiét ké tit ca
chc tang khuech dai ¢ cung mét dinh tan s cho phép may phat hoat dong dong b va co thé dat
dugc hé sb khuéch dai rat cao tuy nhién, dai tan hoat dong cua né lai rat hep. Con dbi voi
phuong phap danh léch dinh tin sé ciia cac tang khuéch dai tuy bi thiét Ve hé so khuéch dai
nhung bu lai bang thong hoat dong ctiia may phat duge mé rong va yéu cau vé hé s6 khuéch dai
s€ duogc giai quyet nho cau tric da tang khuéch dai. Phuong phdp nay phai dam bao viéc thiét ké
tinh toan phdi hop danh 1éch dinh tan sb gitra cac ting khuech dai. Cac tang nay duoc thiét ke co
ban véi ba dinh tan so, mot tang s& khuech dai dung tan sO trung tdm cua may phat va hai tang
con lai s& khuéch dai voi tan s6 léch vé hai bén so voi tan s6 trung tam. Ngoai ra, cac tang thiét
ke danh 1éch dinh tin s nhung phai dam bao tan sb trung tAm cua mdy phat Van nam trong dai
tan hoat dong hoac bang thong cua tang do. Mady phat tin hi¢u duge thiét ké & tan so trung tam la
2.15 GHz. Tang tién khuéch dai dugc thiét ké dai rong 1éch vé bén phai so voi tan sd trung tim 13
2.2 GHz, c6 bang thong rong va bao gém ca & tan sb 2.15 GHz. Tang kich cong suét duoc thiét
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ké dung véi tan sb trung tim ctia may phat 1a 2. 15 GHz, dam bao khuéch dai tin hiéu ¢ dinh tﬁn
50 trung tdm cia may phat va bu vao cong sut tin hiéu suy hao do ghép tang Péi Vol tang
khuéch dai chinh, 0 doan tan s6 cao thuong s& khuéch dai kém hon tan 80 thip nén tang nay
dugc thiét ké léch vé bén trai so voi tan sb trung tdm 1a 2.1 GHz va tan s6 2.15 GHz ciing nam
trong dai hoat dong cua tang nay. Trong phuong phap thlet ké nay cho phép bu hé so khuech dai
theo cac dai tan sb 0 moi tang, phan bang thong cua tang kich _cong sudt c¢6 dinh tan sb 1a 2.15
GHz va giam dan vé hai phia, luc nay tang tién khuéch dai va tang khuéch dai chinh s& dong vai
tro khuéch dai va bu vao tin hiéu dang giam dan cua ting tién khuéch dai. Do d0, khi tich hop
cac téng lai v&i nhau thi tin hiéu sé khuéch dai trai déu trén dai tan thiét ké (tr 2.1 GHz dén 2.2
GHz) véi tan s6 trung tdm lam 2.15 GHz, biang thong lic nay duoc mé rong voi do phang cao va
dugc biéu dién nhu trong hinh 5.
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Hinh 5. Biéu dién phirong phép thiét ké léch dinh tan s6.
2.2. Phwong phap 6n dinh cong suit phat theo bién nhiét do va nang cao hiéu suit lam viéc

Co ché tu dong diéu chinh hé sé khuéch dai dugc thuc hién bﬁng cach gén thém phén sensor
bién d6i nhiét d6 & 16i ra tang khuéch dai cong suat sau d6 phan hdi vé diéu chinh hé sé khuéch
dai. Do d6, & phan khuéch dai cong suét, chung t6i sir dung linh kién BLM7G182S-40PB [5] c6
kha nang ty dong diéu khién hé s6 khuéch dai nho co ché phan hdi bé'lng dién trd nhiét. Viéc tu
ddng diéu chinh hé sé khuéch dai ciing dong vai trd quan trong trong 6n dinh cong suat phat. Khi
hoat dong lién tuc trong thoi gian dai viée 6n dinh cong suét phat s& duoc thyuc hién dua trén bién
nhiét d6 do cong suat tiéu tan giy nén. Khi cong suat phat tang, transistor hoat dong lién tuc va
nong 1én dan dén dién tro ciia cam bién nhiét thay d6i (khi nhiét d¢ thay d6i din dén dién tro
thay d6i) tao thanh nhanh phan hdi 4m lam giam dong phat.

BLM7G1822S-40PB(G) 1a mot mach tich hop vi song nguyén khéi MMIC khuéch dai cong
sut 2 ting kép (hinh 6a), sir dung cong nghé GEN7 LDMOS hién dai ciia Ampleon. Pugc thiét
ké c6 hé s6 khuéch dai cao (+31.5 dB ¢ tan s6 2167 MHz), cong suit 151 ra 16n vé6i dai tan hoat
dong rong (hinh 6b) va duoc tich hgp kha ning phan cyc cin bang theo nhiét d. BLM7G182S-
40PB c6 dong tinh nho (£1%) v6i nhiét do T = -40 °C dén +85 °C ddng thoi né hoat dong voi
cong suét ra on dinh trong khoang nhiét do T = -65 °C dén +150 °C, khi nhiét d6 thay d6i va vuot
mure nhiét d6 6n dinh 1am cho dién tré cua cam bién nhiét thay dbi tao thanh nhanh phéan hdi 4m
lam giam dong phat.
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Hinh 6. a) So' d6 cau triic ciia BLM7G1825-40PB voi co ché phan hoi nhiét; b) Biéu dién hé so
khueéch dai cong suat bang rong va hé so phan xa loi vao theo tan so cua BLM7G182S-40PB [5].

at 1dB gain compression point at 3dB gain compression point

f Z Gp{max) PL Tadd AM-PM . Zy Gp(max) PL Tadd AM-PM .
conversion conversion

(MHz)  ((©) (dB)  |(dBm) |(%) (deg) (@) (dB)  |(dBm) (%) (deg)
BLM7G18225-40PB
1805 18.0-j7.9 334 43.1 57.8 -0.6 16.7 - j4.2 33.5 43.9 58.8 -4.9
18425 |166-j4.0 335 43 58 -1.1 16.2-j5.6 334 44 58.5 -3
1880 142 -j5.6 334 43.6 57.9 04 12.2-j4.6 33.4 44.5 58.4 -2.8
1930 11.6-j3.4 335 43.4 57.5 -1.6 11.6 -j3.4 33.5 441 57.7 -4.3
1960 9.9-j44 33.6 43.9 57.5 0.3 9.9-j4.4 33.6 44.6 57.6 -2.3
1990 10.8 -j3.1 337 43.4 57.4 0.2 8.6 -j4.3 33.6 44.6 57 -3.1
2110 7.3-j4.8 33.8 43.9 57.5 -0.2 7.3-j4.8 33.8 44.6 56.4 -4.4
2140 7.3-j4.8 33.8 43.9 57.5 -0.5 7.3-j4.8 33.8 44.5 56.2 -5.4
2170 7.0-i6.3 33.6 44.3 57.2 -0.3 7.0-j6.3 33.6 44.9 56.5 -7

Hinh 7. Tré khang ddc trung dwoc diéu chinh dé tang hiéu sudt cong sudt téi da sir dung cho PHTK
VOl Tease = 25 OC' VDs =28 V' |Dq1 =40 mA' |Dq2 =110 mA' tp = IOOILLS' o= ]0%,’ Zs = 50 Q.
Giai phap nang cao hi¢u suat dua ra 1a 1am cho b khuéch dai tiéu thy nang luong thap, t6i wu

cong sudt nudi va glam cong suét tiéu tan. Vlec lam glam cong suét tiéu tan s& duoc quyet dinh

boi viée lwa chon ché do khuéch dai cho cac ting khuéch dai va chinh ché d6 d6 1am nang cao
hiéu sudt 1am viéc. Do d6, chiing t6i d& xuit thiét ké véi ting tién khuéch dai 1am viéc & ché do

AB thuc hién khuéch dai hon mét nira chu ky tin hi€u vao, khi tin hi¢u bz:ing 0 van c6 dong ICO

nhung rat nho, do vay, khi tin hiéu vao nhé bo khuéch dai van c6 thé hoat dong tuyén tinh duoc;

con khi tin hiéu 16n né hoat dong nhu & ché do B va cho hiéu suit cao hon ché do A (dén 70%).

Tang khuéch dai chinh s& lam viéc & ché dd C cho phép dong collector chi xuét hién trong mot

phan cta nira chu ky tin hiéu va thuong cé hiéu qua rit cao, tuy nhién, d6 tuyén tinh lai rat kém.
Thiét ké nay cho phép thuc hién khuéch dai tin hiéu 16n & 151 vao, tirc 14 transistor s& & trang

thai khong hoat dong trong hon mot nira chu ky tin hiéu dau vao va chi bat dau hoat dong khi tin
hiéu d4u vao vuot qua mot ngudng nhét dinh, 1am giam cong sudt tiéu tan va ting hiéu suit 1am
viéc. Llc ndy, bo khuéch dai s& phan cuc hoan toan theo tin hi¢u ma khong phai phan cyc theo
dién ap. Do d6, khi may phat hoat dong véi tin hi¢u vao rat nho hoic khong c6 tin hi€u thi dong
phan cuc tinh Ip s& vé& 0 hodc vo cung bé, khi ting tin hiéu thi dong ting va viéc dong mé
transistor khuéch dai cong suit duge diéu khién dua theo muc tin hiéu vao.

3. CHE TAO, PO PAC VA THAO LUAN
3.1. Ché tao
Viéc tinh toan phéi hop tro khang dya trén tham s6 cua linh kién thiét ké (tham s6 ma trin tan xa

S-parameter, dai tan, kich thude linh kién), tham s6 mach in (hﬁng s6 dién moi, do mong chét nén,
d6 dan dién dan,...). Qua trinh mo6 phong va thiét ké mach duoc thyc hién trén phan mém chuyén
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dung Advanced Design System va phan mém thiét ké mach in Altium véi do tin cdy va chinh xac
€a0. May phat dugc ché tao dua trén giai phap thiét ké véi cau triac 3 tang chinh.

—— (PHTE
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Hinh 8. So do nguyén li khuéch dai cong sudt.

- Tang tién khuéch dai duoc thiét ké sir dung ba transistor khuéch dai tin hiéu nho (2 x SGA-
9189, 1 x SHF-0589) bang rong voi tan so trung tam 2.2 GHz, h¢ s6 khuéch dai hon 35 dB dap
ung yéu cau PHTK va bq lai tin hjéu mat mat sau diéu ché tir bo tron va dam bao khuéch dai tin
hi€u l6n cho 161 vao cua tang khuéch dai cong suat phia sau.

- Kﬂhé‘i khuéch dai cong sudt bao g(k)rn,hai’tﬁng, tang kich cong suit va ting khuéch dai cong
suat. O tang kich cong suét ching t6i thi€t ke sir dung linh kién BLM7G1828-40PBG [5] ¢6 hé¢
) khuéch dai cao, cong sugit phat 1én toi 10 W’Vé dac l?iét }é kha nang tu d@ng d@éu khiér} hé so
khuéch dai cling nhu can bang nhi€t nhd co ché phan hoi bang dién tré nhiét. O tang khuéch dai
cong suat chinh chung toi sir dung PTFA24045E [6] voi cong suat to1 da 6 the 1én dén 45 W.
Téang nay dugc thiét ké PHTK cho linh kién hoat dong ¢ tan s6 2.07 GHz va PHTK 161 ra voi
anten (tr¢ khang chuan 50 Q).

Thiét ké mo phong cho tang khuéch dai chinh st dung PTFA24045E.
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Hinh 10. Mach PHTK 16i ra PTFA24045E.
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Hinh 11. Két qua mé phong 16i vao Hinh 12. Ket qud mé phong 1oi ra

PTFA24045E. PTFA24045E.

Hinh 13. Ché tao module khuéch dai cong sudt.
3.2. Do dac va théo luian

May phat sau khi ché tao thuc t& duoc do kiém trong hé thong do bao gdm mét bd suy hao
(25 dB), may phat tin hi¢u Algilent 8648C (signal generator 9 kHz - 3200 MHz), may do phan
tich pho Rohde & Schwarz ESPI (ESPI — test receiver 9 kHz - 3 GHz) va ngu6n nudi.

Thiét 1ap hé théng do: Hé thdng do duoc thiét 1ap nhu trong hinh 5, tin hiéu dwoc dua tir may
phat tin hiéu dén dau vao cua bo khuéch dai voi cong sudt 161 vao 13 -20 dB (tin hiéu nho), tan sb
trung tam 12 2.15 GHz. Léi ra bo khuéch dai duoc ndi véi mot bo suy hao -25 dB gidi han cong
sudt phat va bao vé may do phan tich phd. Ngudn cép cho tang tién khuéch dai 1a 9 V, dong
khoang 0.6 A, ting khuéch dai chinh tir 12 V-24 V, dong khoang 1 A. Tang tién khuéch dai cong
suit hoat dong o ché do AB va t::ing khuéch dai cong suat chinh hoat dong o ché d6 C. Khi khong
¢6 tin hiéu vao hogc tin hidu vao rat nhd, module khuéch dai khong hoat dong (khong co dong)
khi nang muc tin hiéu 1én dén ngudng thi nd bit dau & ché do khuéch dai cong suit véi dong 1én
dénhon 1 A.

Hinh 14. Thiét ldp hé thong do.
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Hinh 15. Két qua do.

Thao luin danh gia két qua: Tur dic trung dugce biéu dién trong hinh 6, ta thdy tan sb trung
tam tang tién khuéch dai 1a 2.2 GHz, hé s6 khuéch dai dat dugc 41 dB, bang thong nhu yéu cau
thiét ké. Tang khuéch dai chinh c6 tan sd trung tam 2. 07 GHz c6 hé s6 khuéch dai 23 dB va bang
thong rong. Két qua do tich hop b khuech dai cong suit cho két qua nhu thiét ké mé phong voi
tan so trung tdm 1a 2.14 GHz h¢ so khuech dai dat 60 dB, bang thong tin hi¢u dat 150 MHz
(2.07-2.23) GHz. Tin hiéu vao phia tin s6 thip cua ting tién khuéch dai duoc bu boi tang khuéch
dai & tn sb thép cla téng kich cta khuéch dai, tuong tu voi dai tan s cao.

4. KET LUAN

Bai bao trinh bay giai phap thiét ké va ché tao may phat tin hiéu cong suét 16n, dai thong rong
hoat dong trén bang tan S, “ung dung cho h¢ thong thu phat viba hién dai. Giai phap thiét ké dua
trén co so thiét ké bo khuéch dai véi cau trac da tang, ph01 hop tré khang dai rong nhiéu thang
dién tro, két hop v6i viée sir dung phuong phap thiét ké nhleu dinh tan s cong huong nham giir
ddng déu hé sb khuéch dai va cong suét 161 ra trong dai tan s6 1am viéc cua mady phat. May phat
tin hiéu duoc thiét ké tdi wu voi gia thanh thap, lam viéc on dinh véi co ché tu dong diéu chinh
hé sb khuéch dai, cho phép t6i wu dién nang ti€u thu va dac biét co thé hoat dong trong thoi gian
dai nho phuong phép on dinh cong sudt phat theo bién nhiét d6. May phat cho phép lam vige voi
tin 16i vao c6 dai dong 1én. May phat da duoc thiét ké, che tao thanh cong, c6 cong suat ra cuc
dai 45 W, bang thong rong tr 2.07 GHz t61 2.23 GHz, tan sb trung tam 2.14 GHz, hé s6 khuéch
dai 60 dB. M4y phat dap ung yéu cau str dung trong cac tram thu phat Viba quan sy va dan dung.
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ABSTRACT

RESEARCH, DESIGN, AND FABRICATION OF TRANSMITTER HIGH-POWER,
WIDEBAND FOR VIBA TRANSCEIVER SYSTEM AT S BAND

Extending the connection distance and increasing system capacity are among the most
concerning issues in modern Viba transceiver systems. Above all, the higher the security
demand and more complex signal transmission of wideband lead to the requirement of
increasing transmission capacity and expanding bandwidth. This paper presents design
solutions and fabrication of high-power, wideband signal transmitters at S-band, applied
to modern microwave transceiver systems. The proposed transmitter is designed in a
series-multistage amplifier structure, the interstage impedance matching solution
combined with the wideband impedance matching method (frequency peak offset method)
and has achieved such criteria as high gain (60 dB), wide frequency range (2.1-2.23 GHz)
with a maximum power of 45 W. Moreover, the transmitter not only shows its superiority
by automatically adjusting the gain (and output power) flexibly depending on the input
signal power level, the optimization of power consumption but also can continuously run
effectively for a long time thanks to the method of thermal stability.

Keywords: Viba transceiver system; Transmitter; High power; Wideband; S band; Automatically adjusting; Thermal
stability.
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