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MO PAU

1. Tinh cap thiét va muc tiéu nghién ciru cia luan an

Hién nay, hé thong truyén tin hiéu dang duoc ting dung rong rii nham
muc dich phuc vu cudc séng ctia con nguoi. Cac cong nghé cao vé mach dién
tir ngay cang duoc dp dung nhiéu trong k¥ thuat truyén dan tin hiéu.

Tuy nhién, viéc tng dung cac phan tir t6 hop, cic khoi chic nang [
doi hoi su nghién ctiu cdc thuat todn va phuong phdp thich hgp dé phan
tich, ddnh gia va tong hop ching. Cac phuong phéap phan tich va tong hop
mach kinh dién dugc xay dung khi cdc mach dién (cdc khoi chitc ning cla
hé thong truyén tin hiéu) duoc xay dung tir cdc phan to don 1€ (cic
transistor, dén dién tlr, cic phan tir R,L,C) va céc thuat toan phan tich, tong
hop mach déu dua trén mo hinh vat 1y tuong duong. V6i cdc phan tir t6 hop
cao, viéc xay dung so do vat ly twong duong la rat phic tap, do chinh xéac
kém va nhiéu khi khong thuc hién duoc.

2. Doi tuong, pham vi va phuong phap ngién ciu

V6i d6i tuong nghién ciu 1a phan tich va tong hop hé thong truyén
tin hiéu, luan 4n tap trung nghién citu dé xuat phuong phdp cdu tric dé
phan tich va tong hop hé thong truyén tin hiéu v6i y tudng biéu dién hé
thong truyén tin hiéu theo cac khdéi chic niang duoc dac trung bdi cac tham
sO riéng (dua trén mo hinh va 1y thuyét M4C). Phuong phap cau tric
khong quan tam dén phan tir mach hoac su tich hgp bén trong cua cac khoi
chiic nang ma chi quan tam dén dau vao va dau ra (gidng nhu cau tric hop
den) ctia cac khoi chiic nang va cach ghép noi ching trong hé thong.

3. Y nghia khoa hoc va thuc tién
> Ung dung mot phuong phdp méi dé phan tich va téng hop hé thong

truyén tin hiéu l1a phuong phdp céu tric, cac kho6i chic nang duoc
biéu dién dic trung boi M2C va M4C.,
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» Dua ra phuong phédp xéc dinh cdc phan tlr ma tran truyén dat [A] cta
cac mach phoi hop khong ton hao theo tong trd phu tai va tong trd
vao cho trudc. Dong thoi dua ra phuong phap tong hop cdc mach phoi
hop theo ma tran truyén dat [A] da biét cling nhu t6i wu hoa dac tinh
phoi hop ctia hé théng trong dai tan Af 1an can tan s6 trung tam cua
tin hiéu.

4. Cau tric cua luan an

Luan 4n gom : M& dau, bon chuong thuyét minh, két luan, kién nghi, 3
cong trinh do tac gia cong bo cé lién quan téi luan an va 63 tai liéu tham

khao.
5. Cac dong gop moi cua luan an

Luan 4n trinh bay phuong phéap xac dinh dac tinh k¥ thuat ctia cac M4C
thanh phan trong hé thong truyén tin hiéu. Phan tich bo khuéch dai
transitor trong dai séng siéu cao tan trén mo hinh M2C va M4C; Dua ra
cach xac dinh hé sd truyén dat va diéu kién lam viéc 6n dinh ctia mach
khuéch dai ban dan 1am viéc ¢ dai séng siéu cao tan thong qua ma trin tan
xa S. NoOi dung dugc phan anh trong bai bao “Ma tran tin xa S cua mach
khuéch dai Transistor ”, tap chi KHKT Hoc vién KTQS, So6 108, trang 74-
79 va bai bao “Khong gian nang lugng séng trang thai tin hiéu cua mach
tuyén tinh va ung dung dé phan tich va téng hop hé théng truyén va xir ly
tin hiéu”, tap chi KHKT Hoc vién KTQS, S6 113, trang 119-124.

Luan 4n ciing dua ra phan tich két cdu twong duong cia M4C, tong
hop cdc mach phoi hop khong t6n hao va phuong phdp x4dc dinh ma tran
truyén dat [A] cua cac mach phdi hop, xac dinh cdc tham s6 vat 1y cta cac
mach phdi hop, thuc hanh tinh todn cdc tham s6 thuc clia hé thong dé khang

dinh tinh ding dang cta phuong phdp. Noi dung duoc phan anh trong bai
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bao “Téng hop cac mach khong t6n hao”, tap chi KHKT Hoc vién KTQS,
S6 114, trang 88-95.

CHUGONG 1: TONG QUAN VE HE THONG TRUYEN TIN HIEU
1.1. Vai tro va nhiém vu cua hé thong truyén tin hiéu
Hé thong truyén tin hiéu déng mot vai tro quan trong, 1a nhan t6 chu
yé&u gép phan thic ddy viéc ung dung nhitng thanh tuu va tién bo vé khoa
hoc cong nghé phuc vu doi séng va xa hoi loai nguoi, la doi tuong
nghién cttu cua cac nha khoa hoc thudc linh vuc dién tlr, cong nghé
thong tin va nhiéu linh vuc khac.

Hinh 1.1 chi ra so d6 khoi tong quat ciia mot hé thong truyén tin hiéu.

R : | Xir1y | So, [Thiét bi
truyén ! thu tin hi¢u dau cuoi

A
~
o>
=]
=

o i[Biéndéi| SofXuty] [ may |
1| socap tin hiéy phat |

Hinh 1.1. So d6 khoi ctia hé thong truyén tin hiéu

1.2. Phan tich va tong hop mach tuyén tinh

Trong thuc t€, viéc phan tich va tong hop cac mach dién déu dugc thuc
hién trén mo hinh 1y twdng 13 so d6 mach. Cac hé thong thudng duoc biéu
dién thong qua mo hinh thay thé.
1.3. Cac phuong phap kinh dién dé phan tich va tong hop hé thong.

V6i phuong phéap phan tich kinh dién con mat han ch€ 1a chua c6 tinh
tong quat, chat luong cua cdc thuat toan chi duoc xét trong mot s6 tinh
trang mang xac dinh ma chua quan tam dén viéc thich tng tham s6 nguodn
véi tinh trang mang. Muc dinh ctia D€ tai 1a dua 1én tinh tong quét doi véi
bat ky mach dién nao va c6 thé dp dung cho nhiéu bai todn khic nhau.

Téng hop hé thong: Xay dung cdc mach cu thé theo thuat todn, chi tiéu

da cho. Déi voi phuong téng hop kinh dién trude kia c¢6 nhiéu mach khac
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nhau c6 thé thod man cung thuat todn, van dé tong hop hé thong van dién
ra v6i cac phan to mot cach riéng 1€, roi rac. Phuong phap cau tric khong
quan tam dén phan tir mach hoac su tich hop bén trong cua cac khoi chic
nang ma chi quan tam dén dau vao va dau ra (giong nhu ciu tric hop den)
cta cac khéi chic nang va cach ghép noi chiing trong hé thong.
1.4. Phuong phap cau tric ap dung ly thuyét M4C dé phan tich va
tong hop hé thong truyén tin hiéu .

Dé giai bai todn phoi hop ta mo ta hé thong truyén tin hiéu bing mo hinh
tong quat (Hinh 1.2), hé théng gom cdc M2C va M4C mac lién thong véi
nhau:

Z, [ Z
(p,) e (p)

Hinh 1.2. M6 hinh t6ng quat ciia hé thong truyén tin hiéu
Trong hinh trén, cac M2C la nguén tin hiéu va phu tai, con cac M4C
la cdc khoi chitc nang trong hé thong truyén tin hiéu (cac bd suy giam, cac
bd khuyéch dai, cac bo quay phall), hoac cac mach phoi hgp. Cic M4C
dugc dic trung boi cdc ma tran tham so riéng cta nd. Ta c6 thé phan tich
phan tich ciia hé¢ thong truyén tin hiéu ciing nhu tong hop hé thong truyén
tin hiéu theo mot hoac mot so chi tiéu cho trude trén co s& 1y thuyét M4C.
1.5. Két luan chuong 1
Bai toan phan tich va tong hop mach dién 12 mot trong nhitng bai todn
co ban khi phan tich va tong hop thiét bi dién tir n6i riéng hay hé thong
truyén tin hiéu néi chung; chinh vi thé€, né duoc nhi€u tic gia xem xét, giai
quyét va trd thanh bai toan kinh dién. Tuy nhién, tit ca cdc phuong phap giai
bai toan phan tich va tong hop mach dién déu dua trén mo hinh vat 1y tuong
duong (mo hinh vat 1y twong duong ctia phan tlr va cia mach). Phan tich va

tong hop mach dua trén mo hinh vat 1y tuong duong ¢6 vu diém la biét 1o
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qud trinh vat ly x4y ra trong tiing phin hodc trong mot phan tham chi trén
moi phan tir cia mach. Ngay nay, véGi cdc tién bo trong linh vuc cong nghé
dién tir da dua vao st dung cac linh kién méi nhu ban dan truong lam viéc &
ché& do tin s6 cao, cong sudt 16n; dic biét cac phan tir t6 hop cao va viéc ché
tao cac thiét bi theo huéng mo dun hoa thi viéc phan tich mach trén so do
vat 1y tuong duong la rat phic tap va trong nhiéu trudong hop khong thuc
hién dugc. Trong ndi dung chuong 1, NCS dua ra viéc thuc hién phan tich
va tong hop mach trén mot mo hinh mdi 14 mo hinh mang nhiéu cuc, coi
mach dién 1a su ghép néi clia mang nhi€u cuc hay cua cdac phan tir nhiéu
cuc va viéc phan tich dugc dua trén co so Iy thuyét mang nhi€u cuc ma cu

thé 1a M4C. Day ciing ¢6 thé xem 12 mot y méi cta luan an.

CHUONG 2: UNG DUNG MO HINH VA LY THUYET M4C PE
PHAN TiCH HE THONG TRUYEN TIN HIEU

2.1. So do cau tric cua bo khuéch dai Transistor trong dai siéu cao tan

Mo hinh b6 khuéch dai dugc mo ta nhu trén Hinh 2-1. Cac M2C dac
trung cho nguon tin hiéu vao phu tai, con M4C dac trung cho mo dun
khuéch dai (bao gom transistor va cic phan tr xac dinh ch€ do lam viéc

cua transistor).

M6 dun
khuéch
dai

Nguon
tin hiéu

Phu
tai

2.1.1. Bo khuéch dai ¢6 nguon tin hiéu va tai hoa hop
Trong trudng hop xét ta cé tong trd trong cdc ngudn Z, bing tong trd
phu Z, va bang trd khang séng 2 cua doan day n6i ngudn tin hiéu va tai véi
dau vao va dau ra cia mo dun khuéch dai (Z, =7, =").
2.1.2. Bo khuéch dai ¢6 nguon va phu tai bat ky
Trong dai song siéu cao tan, nguon tin hiéu duoc mo ta dudi dang

mot M2C véi hé s6 phan xa phiic p, va mot may phat song tin hiéu phat vé
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phia phu tai mot song véi bién do h,, con phu tai dugc dac trung boi hé so
phan xa phiic p,.

Mo dun khuéch dai trong ch€ do khuéch dai tuyén tinh (tin hiéu vao

nho) dugc mo ta bang M4C vé6i ma tran tan xa [S].

*
L 1)

2 : o
P, P P;
bn—>' — A 2
2 ¢ ' < b, by* L < b,
hn bn 1 a1 So1 b2 1 at
b) )
. S .
P 1 S P,

| b; S1» a 1 b

Hinh 2.6. So d6 tuong duong cua bo khuéch dai va graph dinh huéng vé6i [S]
2.2 Xac dinh cac tham so co ban cua bé khuéch dai transistor trong
dai song siéu cao tan
Hé s6 6n dinh va hé so6 khuéch dai cong suat trong ca dai tan cong tac 1a
cac tham s6 co ban cua bo khuéch dai transistor trong dai song siéu cao tan.

2.2.1 Xac dinh hé so6 phan xa cua bo khuéch dai

b . b,

b= 5Py =— ’
a a,#0 a a;#0

pl :E:Su"'m (212)
a4 1-8,,p,

) b S.,S..1

p,=—2=8 +-u22P (2.13)

a, 1- Sllpn
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Bo khuéch dai chi 1am viéc 6n dinh khi mo dun cua hé so khuéch dai
trén dau vao va trén dau ra nho thua 1:

p|<1 (2.14)

Ip,|<1;
Tu cac di€u kién cho phép xéac dinh dugc hé s6 phan xa ctia ngudn va tai
tuong duong dé bo khuéch dai 1am viéc 6n dinh.
2.2.2. Xac dinh hé s6 khuéch dai caa bé khuéch dai

~ in ‘1 i] hn N bn 1 ai
o .
Z | w d}zl b, J
ﬂ <.
AR a1 b
pn pl

ap ! a;
— —>
1
i
bn ' bl

Hinh 2.7. So d6 thay thé tuong duong cta bo khuéch dai (P,)

K, 1a hé s6 truyén cong sudt tlir nguon tin hiéu t6i dau vao khuéch dai.

(18,7 )(1-18:1) [z, +7;|z + 7
_ Bl ) Ptz + 2 (2.23)
‘l_pnpt‘ Zn—i_Z;x<

pa

Dé xét quan hé nang luong trén dau ra mo dun khuéch dai, ta thay thé

bo khuéch dai bang so d6 tuong duong Hinh 2.8.

h
eCi\/\ ZL =2 h2 . b2 1 at
Z, |_ir| éll/ [ |_ir| Z P, P,
_ 2 . a 1 by
| P

a 1

b2 ; bt

Hinh 2.8. So d6 tuong duong bo khuéch dai (P,)
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K, . p, - 1a h¢ so truyén cong suat hay h¢ s6 khong phoi hop trén dau

B

ra cia mo dun khuéch dai tuong tng:

D

b

boobl v Zy-Z

Tl-pp, 2,42

- %

(2.34)

Pg

- %

O day K, la hé s6 khuéch dai cong suat cua by khuéch dai.

r 2 21 14 2
Kp _ (1 ‘p.o‘ )|5221 | (1. |.pt2| (2.35)
(1—Pn511) |1_p2pt |

(A=[p.[) 1Sy [P (1=1p,
Hay Kp:( R ) (2.36)
(l_pnpl) |1_S22pt|

2.2.3. Phoi hop bo khuéch dai dam bao hé s6 khuéch dai cong suat
dat gia tri 16n nhat

Tu 1y thuyét ciia bai toan tong hop mach dién tuyén tinh trong dai
séng siéu cao tan, dé thuc hién cdc mach phoi hop trén ddu ra va dau vao
cua mo dun khuéch dai can biét hé s6 phan xa, hay tong tr& trén ddu vao
ctia no:

K,=K, K K, (2.38)

0day K va K, lahe s@ truyén cong suat ctia mach vao va mach ra.
K, =1S,,* 1a h¢ s6 cong sudt clia bo khuéch dai transistor don huéng dugc phdi hop

dong thoi theo dau vao va dau ra:

— (1_ | pn |2)(1_ | Sll |2 (2 39)
> |1_pnsll |2 .
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Po :‘ 210‘: ‘2821‘2 2 (2.40)
(1_‘811‘ )(1_‘822‘ )
a=[8,.)Ha-p.)
— 241
o |1_pt822 |2 ( )
s [ —\Szz\zj A f (2.54)
2‘812821‘

K dugc goi 1a hé s6 6n dinh cia mo dun khuéch dai.

Néu K >1 thi mo dun khuéch dai c6 thé phoi hop dong thoi theo ddu vao
va dau ra. Gi4 tri K =1 1a diéu kién bién, con khi K<1 transistor khong thé

phdi hgp dong thoi theo dau vao va dau ra.

2.3. Ma tran tan xa cua bo khuéch dai [SJ

Pé dua ra ma tran t4n xa [S] ctia bo khuéch dai, trong bd khuéch dai ta
thuc hién thay thé twong duong cac M2C nguon va tai véi cac hé s6 phan xa p,,
p, du6i dang két n6i M2C hoa hop cua hé s6 phan xa p,, = 0, p,= 0 va M4C

khong t6n hao v6i ma tran tan xa [S, ], [S, ]

el eio [1—|f 2
s,]=| VETiEs (2.56)
e*J1-p.[ B,

po o eI-]p)
(2.57)
e"l-lp [ —pie™ |

Trong truong hop ta xét, ma tran tan xa[é la ma tran tan xa cia M4C

[St]:

gdém 3 M4C thanh phén véi cac ma tran tan xa [S, ], [S] [S,] méac lién thong.
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Ma tran [S} hoan toan dac trung cho dac tinh ctia bo khuéch dai khi

tinh dén anh hudng cta nguén tin hiéu va phu tai.
.12 .2 2
I 1 (.10 PN
‘(1 - anl 1 )(1 - ptS22 ) - SlZSzlpnpt

2.4. Ma tran truyén song ctia bo khuéch dai transistor

K :M:‘~

2
‘310‘

Trong nhiéu trudong hop khi phan tich dic tinh ctia bo khuéch dai transistor
trong dai séng siéu cao tan sé€ don gian hon khi st dung ma tran truyén séng ctia

bo khuéch dai [ T |.

2 .
mo e a (R b m, p o RO v,
12
pn(l |pn| ) 'pn(l pn% pt(l |pt| ) (1 |p| ) 12
bio * (1 ™ )1/2 bi Txn a by (1-Ip{ )1/2 T o *bao

Hinh 2.13. Grap dinh hudng cta so d6 v6i ma tran truyén séng [TJ
Khi d6 ma tran truyén séng [T] cta bo khuéch dai bang tich ctia ba
ma tran truyén séng thanh phan:

H TSI 2.72)

T Ta

2.5. Két luan chuong 2

Nhu da chi ra & chuong 1, mot cach tong quat c6 thé xem hé thong
truyen tin hiéu 1a su ghép néi lién thong gitta M4C va M2C (cac M4C la
cac khoi chic nang cua hé con cic M2C la nguodn tin hiéu va phu tai); cac
M4C ghép lién thong véi nhau lai duogc thay thé bang tuong duong bang 1
MA4C. Trén co s& do, ndi dung chuong 2 da tap trung xac dinh cac tham so
lam viéc ctia mach chitc nang dién hinh, d6 1a mach khuéch dai transistor &

dai dong siéu cao tan trén co s& 1y thuyét M4C.
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- X4c dinh diéu kién 1am viéc 6n dinh cta bo khuéch dai theo céc

tham s cia ma tran tdn xa [S]cua transistor. Diéu kién 6n dinh dugc xéc

dinh béi biéu thic:
1=IS,.[ =[S,[ +]A
_ ‘11‘ ‘22‘2"' s (2.85)
2‘812821

» Khi K >1 thi moé dun khuéch dai c6 thé phoi hop dong thoi theo
dau vao va dau ra (dam bao hé s6 khuéch dai cong suit cua bo
khuéch dai la 16n nhat ).

> Khi K =1 1a diéu kién bién ; con khi K<1, d€ ddm bao bo khuéch
dai lam viéc 6n dinh thi khi d6 khong thé phoi hop mo dun
khuéch dai theo di¢u kién K, = K., ma can phdi c6 cic mach

phu dé mach khuéch dai transistor 1am viéc 6n dinh.
- X4c dinh hé s6 khuéch dai ciia mach khuéch dai thong qua cac phan
tlr clia ma tran tan xa ctia mo dun khuéch dai va tham s6 ctia nguon tin hiéu

va phu tai:

(1 - pn 2)(1 _‘pt‘2)‘821‘2

‘(1 - pnsl 1 )(1 - ptSZZ ) - 812821pnpt

p =

7 (2.86)

- Néu bién d6i mach khuéch dai gdbm nguén tin hiéu, mach vao, mo
dun khuéch dai, mach ra, phu tai va M4C tuong duong c6 nguodn va tai hoa
hop, M4C tuong duong duoc dac trung boi ma tran tan xa [S] hay ma tran
truyén song [T]:

[é:l: %11 én ’ |:"I“:|= T, iﬂlz .
Sai

§22 %21 ’i22
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thi tinh chat va tham s6 cua mach khuéch dai hoan toan dugc xac dinh boi
cac phan tlr cia ma tran [S} hay ma tran [TJ Vi du: S, S» 12 cic hé s6
phan xa trén dau vao va dau ra; khi mach khuéch dai duoc phéi hop dong
thoi theo dau vao va dau ra, ldc d6 ma tran tin xa [ﬁ] hay ma tran truyén
sOng [TJ la cac ma tran chéo, tir d6 cho phép xac dinh ma tran séng cla

cac mach phoi hgp khi tinh todn thiét k€ mach.

CHUONG 3: UNG DUNG MO HINH VA LY THUYET M4C PE
TONG HOP HE THONG TRYEN TIN HIEU

Phuong phdp céu tric phan tich va tong hgp hé thong truyén tin hiéu
mo ta hé thong truyén tin hiéu bang mo hinh tong quat v& gém cac M2C va
cac M4C mac lién thong v6i nhau.
3.1. Phoi hop giita cac M2C

3.1.1 Két cau tuong duong cia M2C nguon va phu tai:

C6 thé chi ra ring M2C da cho tuong duong véi viéc n6i néi M2C hoa

hop v6i hé s6 phan xa =0 va M4C khong ton hao v6i ma tran tédn xa [s],

Ta x4c dinh dugc ma tran than s6 [a] cia M4C khong ton hao tuong ting:

, 7 T
A, ]= 1 p'C(?S(el +¢)  jZ,sin(a, —6, —¢) (3.6)
JPR, | —jsin(6, +¢) Z cos(a, —0, —9)
1 |Z,cos(a,—0,—-y) jJZ_ sin(a,—6,—o)
[At]Z—{ ) v (p} (3.7)
[pR, jpsin(6, + ) pcos(0, +y)

Trong d6: 6, =arctg X, ; 0, =arctg X,
p+R, p+R,

3.1.2. Phoi hop giira cac M2C tuyén tinh.
Gia su can xdc dinh ma tran tham s6 [A] cia M4C phéi hop d€ phoi

hop gifta nguodn tin hiéu c6 téng trd phic:
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Z =ze" =R, +jX, v6i phu tdi Z =ze“ =R, +jX, sao cho cong suat

tac dung truyen tir nguon tin hiéu dén phu tai dat gia tri cuc dai P, =P

tmax

M4C
Zn phéi hop Z
[Anh]

Hinh 3.6. M4C phéi hop
Thiét 1ap M2C nguodn va phu tai duéi dang ndi cac M2C hoa hop c6

tong tr& phic Z =Z, =p va cac M4C khong t6n hao ¢4 cdc ma tran truyén

Z [Am] [ | Zep

Hinh 3.7. M2C'nguén-va phu 4 n6i-M4C-khong t6n hao
Goi [a] 1a ma tran truyén dat cia M4C dugc tao thanh tir ba M4C mac
lien thong v6i nhau, ta c6 :[ A |=[A,][A,, |[A/]

1 |Z,cos(6,+0,—0a,+¢) jJZ Zssin(ao,+o,—0,-0,—0¢)
|:A h] = o
P JPR, | —Jpsin(6, +6, +¢) Z, cos(o., —0, -0, — )

Trong céc biéu thiic trén, ¢ 12 tham s6 pha tuy y (0<@<2n).

(3.20)

3.2. Phoi hop giita M4C véi M2C nguon va phu tai.
Ta thiét 1ap M2C nguon va phu tai dudi dang n6i cac M2C hoa hop véi
cac hé so phan xa P, =P, =0 va cac M4C khong tén hao vdi cdc ma tran
truyén séng [t,].[t,] cO két cdu tuong tng con M4C duéi dang ghép lien

thong giita ba M4C véi cac ma tran truyén song [t,].[t,].[t.].

______________________________________________________________

Po=0 1 [l || [t || [u] || [6] || ] || D] || [ [} PO

Hinh 3.8. Phoi hop M4C v6i M2C nguén va phu tai.
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Xéc dinh duoc ma tran truyén song [t,] va [tﬁ] ctia cac mang phoi hop
trén dau vao va dau ra ctia M4C [t], ddm bao phoi hop hoan toan M4C [t] theo
ca dau vao va dau ra:
[t ]=[[t]t]] (3.25)
[tﬁ] - [[tl][tzﬂ_l (3.26)
Thiét ap bi€u thic ciia ma tran [t,], [t,].[t,].[t.]

Sau khi tinh toan ta nhan duoc:

1 [eio _ pnp;‘1 el® pnej¢ —p. e e
[ta]: = - L 0 o o 0 o (3.27)
\/ (1= |Pyo[ JA =[P, ILPa® " —p.p,ee
[1]- ! B bue” b | 3 g)
pl -2 .2 p* e v —p elv Qv —p*p e v :
JalpPoa=[p, [y o™ =,

pnO

Trong cdc bi€u thifc trén, cdc tham so pha ¢, y c6 thé chon tuy y
0<o,y<2rm.

Ta xdc dinh dugc ma tran tham s6 [A,] va [A, ] cia M4C ph6i hop

tuong tng trén dau vao va dau ra cua cac M4C:

A 1o _HI:COS(Y+(P)+ p,|cos(y +0, +(P] jHl[sin(oc—(p)+ p,|sin(a-0-6,) (3.31)
[A,]= I —j[sin(Y+(P)' p,|sin(y + 6, +(p:| H, [cos(oc—(p)+ o COS(O“(P-GI)] .

[A ] = i Q[Cos(v —y)-|p,|cos(v -6, - \I/)] jQ[SiH(V “Y)#[psin(v -0, - )] (3.32)
3 __le I:Sin(g +y)- |pl|sin(8 +0, + w)] Q, [cos(a +y)+ |pl|COS(8 +0, + \V)]

3.3. Phoi hop giira cac M4C

Gia sir cAn phdi hop gitta M4C (n) véi M4C (n-1) va M4C (n+1).
Trong d6 [t,,] 12 M4C phoi hop gitta dau ra M4C (n-1) véi dau vao M4C
(n), [t,,] 1a M4C phai hop giita dau ra M4C (n) v6i dau vao M4C (n+1). Ta

c6 so do sau:
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[t(n-l)] [tphl] [tn] [tphZ] [th]

Hinh 3.9. M4C phéi hop giita M4C (n) v6i M4C (n-1) va M4C (n+1)

Ta thiét lap cac M4C [t,], [t,,], [t..,] dudi dang cac M4C mac lién
thong v6i nhau nhu sau:

MA4C [t,] gobm 3 M4C [t,,], [to.], [t,,] mac lién thong vGi nhau

MA4C [t,,] gom 3 M4C [t], [town)s [tmp)] mac lién thong véi
nhauM4C [t,,,] gom 3 M4C [t;,.1)]s [tomen)s [tmer)] mac lién thong véi
nhau, M4C [t,] duoc phoi hop hoan toan theo dau vao va dau ra khi thoa
man diéu kién:

[ty ||t [t ] =E (3.33)

[t ][tz || iy | = E (3.34)
3.4. Téng hop cac mach phéi hop khong ton hao
Trén quan diém ly thuyét M4C (M4C), cdc mach phéi hop bién déi
tong trd phu tai Z, thanh téng tr& ddu vao c6 gid tri Z, cho truéc dé dua ra
phuong phdp x4c dinh ma tran truyén dat [A] cua cdc mach phdi hop theo
céc gia tri clia tong tr& phu tai Z, va téng trd Z,, cho trudc.
3.4.1. Xac dinh ma tran truyén dat [A] cua cac mach phéi hop
Gia st can xac dinh ma tran truyén dat [A] ctia mach phoi hop dé phoi
hop giita tong trd phu tai Z =R, +jX, v6i tong trd trong clia ngudn tin hiéu

Z =R _+jX_.

i A(X, -X
Age | AX, X)) gl
R -R, R -R

n t

[A] (3.46)

Atgo
R -R

n t

jtgoe
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Thuc hién dit a,, = tge = m thi sau khi thuc hién cdc biéu thic tuong tu

nhu trén, ta s& nhan duoc ma tran truyén dat [A] ciia mach phoi hop d6i xing.

At .
2 £2 2 Jigo
[A]— Rt Zn _Rn Zt‘ (3 48)
i(R,-R))tgo Atgo '
_Rt an_Rn Zt‘z Rt an_Rn Zt‘z_

St dung ma tran truyén dat (3.12) thuan tién khi tdng hop cdc mach
ph6i hop Hinh T; con ma tran truyén dat - khi tong hop cdc mach phoi hop
Hinh IT.

Trong truong hop mach phoi hop 1a M4C bat ky (khong doi xing). Khi

d6 ma tran truyén dat [A] ctia mach phdi hop c6 két cu:

i 1 ) . 1 ) ]
~X tep+R _t A _te’0—B
g0+ R, RER g ] \/ RE 0
[A] (3.58)

jtge X tgp+R, —tg’p
n t

Tuong tu, s& xdc dinh duoc két cdu cua ma tran truyén dat ctia mach

phoi hop khi dat A, =tgp =m
3.4.2. Xac dinh cac tham so vat 1y ciia cac mach phéi hop

Khi chon mach phoi hop 1a M4C do6i xing Hinh T, doi chi€éu ma tran
truyén dat [A] clia mach ph6i hop v6i ma tran truyén dat [A] dé x4c dinh céc
tham so vat ly.

3.5. Két luan chuong 3

K&t qua chinh da thu duoc trong chuong nay la:

- Bang viéc phan tich va dua ra cu tric tuong duong ctia cic M2C va
M4C da x4c dinh ma tran ciia cdc mach phoi hop dé phoi hop giita nguén
tin hiéu v6i M4C, gitta M4C va M4C va gitta dau ra M4C véi phu tai, dam
bao hé thoéng truyén tin hiéu 1am viéc 6n dinh vé6i hé so khuéch dai 16n nhat

cho phép. So v6i phuong phdp kinh dién, phuong phdp c4u tric trinh bay
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trong luan 4n c6 vu di€ém 1a su phoi hop duoc thuc hién dong thoi theo ca
ddu vao va dau ra, phoi hop cac M4C c6 thé xac dinh céc tham s6 riéng
béng thuc nghiém (do dac).

- Trong ma tran tham s6 riéng ctia mach phéi hop 1a ton tai tham so
pha ¢ tuy y (0<¢<2n). Thay d6i tham s6 pha ¢ s& thay déi tinh chat hoac
tham s6 vat 1y ctia mach phoi hop tir d6 dan t6i thay d6i dic tinh truyén dat
cling nhu cac tham s6 khac cua hé thong.

- Pua ra phuong phédp tong hop ciac mach theo ma tran tham so riéng
da biét. Phuong phép téng hop khd don gian, tuy nhién phuong phap thdng
hop chi han ch€ véi cac mach ph6i hgp 3 phan tir (mach hinh T va hinh 1T);
song diéu nay phu hop thuc t€ vi trong dai siéu cao tan, ciac nha thiét ké
mong muon cac phan tir mach phoi hop cang it cang tot. Mat khac ciling chi
ra ring, dé t6i wu dic tinh truyén dat cia hé thong truyén tin hiéu thi cdc
phan tir ciia mach phoi hop n>3 . Hon nita phuong phép tong hop 3 phan
tlr da trinh bay trong luan 4n; biét trudc két cdu ctia mach thay déi dac tinh
truyén dat chi can thay doi gia tri hodc tinh chat cdc phan tir, diéu nay dé

dang thuc hién dugc trong thuc té.

CHUONG 4 : MO PHONG TiNH TOAN PHAN TiCH VA TONG
HOP HE THONG TRUYEN TIN HIEU .

4.1. Khong gian nang luong song trang thai tin hiéu cua mach dién
tuyén tinh.
Trong M2C da xem xét khong gian nang luong trang thai tin hiéu cua
mach dién tuyén tinh, trong dé dién ap Uy, dong dién i trén cac cuc cla
M2C la toa do cua cac véc to trang thai tin hiéu v. Song & dai séng siéu

cao tan, qua trinh truyén tin hiéu 1a qua trinh truyén séng
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4.1.1. Pac tinh metric va cac toan tir tuyén tinh trong khong gian

song trang thai tin hiéu cua mach dién tuyén tinh.

Trong khong gian song trang thai tin hiéu ma tran Gram-ma J c6 két cau:
. {(fa,fa) (fa@b)}

(eb’ea) (eb»eb)

Gia st dac tinh cia M4C duoc dac trung bdi ma tran truyén song
chudn ho4 t thi€t 1ap mé6i lién hé giita séng t6i va séng phan xa trén dau vao
va dau ra cua M4C.

C, =tC, (4.10)
§day C =[ab] ; C,=[ba,] ...cdc véc to ma tran ct cla séng t6i va

séng phan xa trén dau vao va dau ra cia M4C.

by t12}
t|= .
[ ] |:t21 [55)

cong suat tic dung trén dau vao P, va trén dau ra P, cia M4C dugc xac
dinh bdi céc biéu thiic:
P =Ct J‘[C21 @11
P,=C;(4t") €,
Trén quan diém todn hoc, ma tran truyén séng [T] cia M4C khong ton
hao thuc hién phép bién déi toa do clia véc to trong khong gian ning luong
trang thdi tin hiéu, khong lam thay déi do dai véc to.
4.1.2. Piéu kién cuc dai cua hé s6 truyén cong suat cua M4C tuyén
tinh bat ky.
Néu trong khong gian séng nang lugng trang thai tin hiéu, ta thuc hién
céc phép bién doi ma khong 1am thay d6i do dai véc to thi cdc gia tri riéng

cuia ma tran dic trung 1a khong thay doi.
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4.2. M6 phong tinh toan toi uwu dac tinh truyén dat cua hé théng
truyén tin hiéu

4.2.1. M6 hinh bai toan

Luan an trinh bay két qua nghién ctu nghién ctu Gng dung ly thuyét
MA4C dé giai bai todn t6i uu dic tinh truyén dat ciia hé thong truyén tin hiéu
trong dai tAn s6 Af . Cic vi du tinh bang s6 trong phin nay dugc so sdnh véi
phuong phép giai tich dé d4nh gid do tin cay cla thuat toan ciing nhu chuong
trinh tinh todn hé s6 truyén dat cong suit da duoc mo ta trong luan an.

4.2.2. Thuat toan

Tinh todn theo cdc tham s6 va biéu dién dic tinh theo dé thi, tir d6
phan tich danh gia dac tinh nang luong t6i uu:

Xéc dinh ma tran truyén dat [A] ctia mach ph6i hop dé phdoi hop giita
tong trd phu tai Z, = R, + JX, véi tdng trd trong cuia ngudn tin hieu Z, = R,
+jX, .Ta stt dung tong hop cdc mach ph6i hop Hinh T

Cho tham s6 phag bién thién (0<¢<2n) s& lam thay doi dic tinh

truyén dat cua hé thong truyén tin hiéu trong dai tin Af trong viing tin s6
lan can tan so6 trung tam f,cua tin hiéu, st dung chuong trinh may tinh mo
phong K trong dai tan Af.

K ARZR.Z, 4.17)

p = 2
‘Allzn + A12 + A2IZnZt + A2ZZt‘

4.2.3. Chuong trinh bang ngon ngit matlab

Chuong trinh dugc thuc hién & phr?m phu luc
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4.2.4. D6 thi biéu dién méi quan hé giita Kp va tan so f
Két qua chay chuong trinh mo phong, ta thu duge dé thi biéu dién

moi quan hé gitta hé s6 truyén cong suat Kp va tan s6 f hoaco (w=2nf).

f0 = 3*10"6;
phido = 60; e e

A8 TALAFA AT CONG L8 Ry I THRD TAk 30

HAM TRUYEN DAT CONG SUAT TAC DUNG Kp THEO TAN SO

f0 = 3%10°7;
phido = 30
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Pho tan khi phi thay doi tir 0°—360°, f0=3*10"7;
f0=3%10"8

Th [t Vew fut Tack Dedtip Wedow e
DeE& K E&ane & 08 =0

o PHOIHOP TRONG MOT DAl TaN S0
T T T

W kel - Part. B uam

PHOI HOP TRONG MOT DAI TAN SO

T
|
|
|
|
4 - - -
|
|
|
|
s

Nhan xét d6 thi: Khi ¢ thay déi trong khoang 0 < ¢ <360°thi dac tinh

ham truyén dat K, thay d6i nhung tai tn s6 lan viéc f, (vi du trong bai
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todn cu thé ta da xét f,=30M, =3.10"H,) thi K =1 ttc la di t6i uu dic tinh
truyen dat cta hé thong truyén tin hiéu trong dai tan s Af.

Tham s6 phae bién thién (0<¢<2r) s& lam thay déi dic tinh truyén
dat cta hé thong truyén tin hiéu trong dai tin Af trong viing tan s6 1an can
tAn s6 trung tam f,cua tin hiéu. Dac tinh tin thay d6i thong qua viéc chon
tham s6 phae va dua vao d6é cé thé dua ra giai phap chong nhiéu cho hé
thong truyén tin hiéu trong dai tan s6 Af.

4.3. Két luan chuong 4
Két qua chinh duogc trinh bay trong chuong nay la:

NCS da dua ra ung dung thuc t€ cua phuong phap cau tric trong hé
thong truyén tin hiéu la ting dung khong gian nang luong séng trang thai tin
hiéu ctia mach dién tuyén tinh dé phan tich va tong hop hé théng truyén tin
hi¢u. Trén quan di€ém todn hoc, ma tran truyén séng [t] cua M4C khong ton
hao thuc hién phép bién déi toa do clia véc to trong khong gian ning lugng
trang thdi tin hiéu khong lam thay déi do dai véc to.

NCS ciing trinh bay két qua nghién ctu ting dung phuong phap céu tric
dé giai bai todn toan t6i vu dic tinh truyén dat ctia hé thoéng truyén tin hiéu
trong dai tin s6 Af. Tham so pha ¢ bién thién (0<¢@<2r) s& lam thay doi
dac tinh truyén dat cua hé thong truyén tin hiéu trong dai tan Af trong ving
tan s6 1an can tdn so trung tam f,cua tin hiéu. Dac tinh tan thay déi thong
qua viéc chon tham s6 pha ¢ va dua vao dé cé thé dua ra giai phap chong
nhiéu cho hé thong truyén tin hiéu trong dai tan s Af.

Qua mot s6 thi du mo phong da ching minh rang khi thay doi tham
s6 pha ¢ c6 thé thay doi dai thong clia hé thong. NCS da viét chuong trinh
tw dong tinh todn cdc mach céan téng hop, day ciing 1a diém dat duoc va 1a

diém mdi cua luan an.
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KET LUAN

Tir cac két qua da nhan duoc trong luan 4n, c6 thé it ra cac két luan sau:

1. Trén co sé coi moi mach chic nang (cac khdi chic niang) trong
hé thong truyén tin hiéu 1a cic M4C, con hé théng truyén tin hiéu 1a su ghép
noi lién thong gitta cac M4C cho phép xac dinh dugc cac tham s6 hay cac
dic tinh co ban ctia mach va cia hé thong. Pua ra cach xac dinh hé sb
truyén dat va diéu kién 1am viéc 6n dinh cua mach khuéch dai ban dan 1am
viéc o dai song siéu cao tan thong qua ma tran tan xa S.

2. Trén co s6 coi dong dién, dién ap (hay song téi, song phan xa)
trén cac cap cuc cua M4C nhu la cdac thanh phan cua cac véc to trong
khong gian nang luong trang thai tin hiéu, cho phép tng dung ly thuyét
khong gian tuyén tinh dé giai bai toan phan tich va téng hop mach; dua bai
todn phoi hgp hé thong truyén tin hiéu vé bai toan tdng quat phoi hop giita
cac M2C va M4C va phéi hop gitta caic M4C, dong thoi da dua bai toan xac
dinh di€u kién truyén tai cong suit tic dung cuc dai vé€ bai toian xac dinh
gia tri riéng cua ma tran dic trung cta hé. Tu day cho phép xac dinh diéu
kién phoi hogp dong thoi cac M4C theo ca dau vao va dau ra cling nhu xac
dinh dugc ma tran tham so riéng ctia cac mach phoi hop.

3. Dua ra phuong phdp tong hgp ciac mach phoi hop (xdc dinh céc
tham s6 vat ly ctia mach phoi hop) theo ma tran tham so riéng da biét.
Ciing cAn nhian manh ring trong ma tran tham s6 riéng ctia mach phoi hop
ton tai tham s6 pha ¢ tuy y (0<¢@<2n), thay ddi gid tri cua tham s6 pha ¢
s& 1am thay d6i gid tri cling nhu tinh chat clia céc phan tir dan t6i thay déi
dac tinh truyén dat ctia hé va cho phép t6i wu hoa dac tinh truyén dat ctia hé
thong trong dai tAn Af 1an can tin s6 trung tam cua tin hiéu (khong thay doi

két cau cling nhu s6 phan tir cia mach). Viéc xac dinh mach phdi hgp toi
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wu ¢6 thé duge thuc hién nhanh chéng va dé dang nho su trg gitip clia mdy
tinh.

4.  Trong luan an da vié€t chuong trinh tu dong hoa qua trinh giai bai
toan phoi hop gitta cac M2C va M4C ciing nhu xac dinh cac mach phéi hop
t6i vu. Thuc hanh tinh todn céc tham s6 thuc clia hé thong dé khang dinh
tinh ding dang cta phuong phdp tinh. Bang thi du mé phong cho mot s
truong hop cu thé ching minh cho tinh ding din cta 1y thuyét da dua ra
ring: Vé6i két cau cuia mach phoi hop khong thay déi nhung thay déi gid tri
hoic tinh chét vat 1y ciia cac phan tt mach phoi hop bing cdch thay doi

tham s& pha ¢ c6 thé thay déi ti s6 % dén vai chuc lan (Af 1a do rong

min

cua dai phoi hop).



