CUPLOARE



Proprietati de baza ale cuploarelor directionale
Circuite cu patru porti
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Cazul 1
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Cazul 2
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CONCLUZIE

Orice circuit cu patru porti,
reciproc, fara pierderi si adaptat la toate portile
este un cuplor directional



Cuplor directional
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Cuplor hibrid

Cuplorul hibrid este cuplorul directional de 3 dB
a=p= 1/ V2

Cuplor hibrid in inel

Cuplor hibrid in cuadratura
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Cuplorul hibrid in cuadratura (90°)
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Analiza pe modul par-impar
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Analiza pe modul par-impar
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Circuit ABCD Parameters
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Calculul cuploarelor cu doua trepte
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Legatura dintre parametrii S si parametrii ABCD
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Adaptarea cuplorului si coeficientul de cuplaj
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Exemplu

Proiectatt un cuplor in scara pe 1mpedanta
caracteristica de 50 €, si reprezentati marimea
parametrilor S intre

05fy sil.5f;  unde 1c()

este frecventa de proiectare la care liniile
cuplorului sunt de lungime ) / 4



Solutie

Un cuplor in scard cu C = 3dB, are C= 1/ V2

. Atunci Y, =2 si Vi =1

. Astfel matricea S din relatia (&.47) devine cea din relatia (&.38). In plus, pentru Zy =500

, impedantele caracteristice ale liniilor cuplorului vor fi:
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TYPE SMA
STAINLESS STEEL

FEMALE CONNECTOR
TYP.
25 |@— _'I 25
* CPLD.
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TYP % / .003 DIAM. | |
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19
Model No. Fratll:lzr;cy Gm;gg')lg t Frer(lag')ﬂns- E Insertion Loss (dB) Directivity . VS.WH m::;{ém“da“r

(Ghz) xcl. Gpld Pwr True (dB min.)  Primary Line Line
MDC6223-6 0.5-1.0 6 £1.00 £0.60 0.20 1.80 25 1.15 1.15
MDC6223-10 0.5-1.0 10 £1.25 +0.75 0.20 0.80 25 1.10 1.10
MDC6223-20 0.5-1.0 20 £1.25 +0.75 0.15 0.20 25 1.10 1.10
MDC6223-30 0.5-1.0 30 £1.25 =N 0.15 0.20 25 1.10 1.10
MDC6224-6 1.0-2.0 6 £1.00 +0.60 0.20 1.80 25 1.15 1.15
MDC6224-10 1.0-2.0 10 £1.25 £0.75 0.20 0.80 25 1.10 1.10
MDC6224-20 1.0-2.0 20 £1.25 +0.75 0.15 0.20 25 110 1.10
MDC6224-30 1.0-2.0 30 £1.25 075 0.15 0.20 25 110 1.10
MDC6225-6 2.0-4.0 6 £1.00 =0.60 0.20 1.80 22 115 1.15
MDC6225-10 2.0-4.0 10 £1.25 =N 0.20 0.80 22 1.15 1.15
MDC6225-20 2.0-4.0 20 £1.25 +0.75 0.15 0.20 22 1.15 1.15
MDC6225-30 2.0-4.0 30 £1.25 £0.75 0.15 0.20 22 1.15 1.15
MDC6266-6 2.6-5.2 6 £1.00 =0.60 0.20 1.80 20 1.25 1.25
MDC6266-10 2.6-52 10 +1.25 +0.75 0.20 0.80 20 1.25 1.25
MDC6266-20 2652 20 £1.25 +0.75 0.20 0.25 20 1.25 1.25
MDC6266-30 2652 30 £1.25 +0.75 0.20 0.20 20 1.25 1.25
MDC6226-6 4.0-8.0 6 £1.00 £0.60 0.25 1.90 20 1.25 1.25
MDC6226-10 4.0-8.0 10 £1.25 £0.75 0.25 0.90 20 1.25 1.25
MDC6226-20 4.0-8.0 20 £1.25 £0.75 0.25 0.30 20 1.25 1.25
MDC6226-30 4.0-8.0 30 £1.25 +0.75 0.25 0.25 20 1.25 1.25
MDC6227-6 7.0-124 6 £1.00 +0.50 0.30 2.00 17 1.30 1.30
MDC6227-10 7.0-124 10 £1.00 +0.50 0.30 1.00 17 1.30 1.30
MDC6227-20 7.0-124 0.30 0.35 17

20 £1.00

=0.50

1.30

1.30




Cuplorul prin proximitate
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Adaptarea cuplorului prin proximitate
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Directivitatea si coeficientul de cuplaj ale cuplorului prin proximitate
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Cuplor prin proximitate
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Normalized even- and odd-
mode characteristic impedance
design data for edge-coupled
striplines.
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Exemplu

Proiectati un cuplor prin proximitate de 20 dB, in tehnologie
stripline, folosind o distanta intre planele de masa de 0.158 cm
s1 cu o permitivitate electrica relativa de 2.56, pe o impedanta de
50 Q, la frecventa de 3 GHz. Reprezentati cuplajul si
directivitatea intre 1 s1 5 GHz.
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Solutie

#i TRL - Edge-coupled Symmetric Stripline  (CPL)1
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Simulare
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Cuplor prin proximitate cu mai multe sectiuni

j\uplj]_H Zﬂlata Vi
/—zﬂr e, —a
v,  Intrare lE'illE
C<<1
—3:b3 = JCsind = JC1e0 ~ JCFgG =J°Csin€)e_Je
Vi cosOV1-C? +jsin® V1-C? +jtgp 1+]ted

Va_y - V1-C? R S

2_ ~

Vi cos OV1-C? +jsin @ cos 0+ jsin
Ty, PR OE 1608 2 COS Ty YN+

! 2




Exemplu

Sa se proiecteze un cuplor cu trei sectiuni, avind un cuplaj de 20
dB, cu caracteristica binomiala (maxim plat), pe o impedanta de
50 Q, la frecventa centrala de 3 GHz. Sa se reprezinte grafic
cuplajul s1 directivitatea intre 1 s1 5 GHz.



Solutie
(N=3) Co=20dB Q=r/2

dn
—C(6 =0,n=1,2
do 0=m/2
v :ZSinG[Clc0s29+%C2}:Cl(sinSO—sin9)+C2sin9
1
dC
—=[3C1 cos39+(C2—C1)cos9]‘ . ,=0 1.012
O=n/2 zbe =23 =50 2012 _ 50630
i 0.9875
=[-9C,sin30—(C, —C,)sin 0] ‘ =10C;-C, =0
do? O=r/2 Zo =23, =50 ?'ﬁfzz = 49.380)
C, -2C;=0.1
/1 125
{IOCI—Cz =0 ZOeZSO m_56 699

Cl =C3 =0.0125 2 _ 0875 _
{CZ =0.125 ZOO = 50,"@ =44.10Q



Simulare
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