1- Utilizarea parametrilor S



Utilizarea parametrilor S

A V; +1;Zy  voltage wave incident on port 1 Vil | Vi-11Zy _ voltage wave reflected from port 1 V4
1 = — — — = I'— ) 1 = I'_ —] ,'_ = ._
242y vZo VZo 2+Zy VZg vZo
. Vo +1p 70 _ voltage wave incident on port 2 _ Vi b V,-1,Zg voltage wave reflected from port 2 Vr2
e 2: — = = — 2 = — = =

24/Z vZo JZg 242y \."IZ 0 «\."IZ 0



Utilizarea parametrilor S

bl =51714] +51249

(10)
by =sprajtsgzay (11)
b
S11= -1 = Input reflection coefficient with (12)
a1|,,=n the output port terminated by a
2 matched load (Z; =7 sets ap=0)
S o= by = Qutput reflection coefficient (13)
2z a- with the input terminated by a
21=0 matched load (Zg=Zg sets V4=0)
Sop = b2 = Forward transmission (insertion)  (14)
aj _0 gain with the output port
92=Y terminated in a matched load.
b
S1p = -1 = Reverse transmission (insertion) (15)
ao gain with the input port
41=Y  terminated in a matched load.



Utilizarea parametrilor S

= Power incident on the input of the network.
= Power available from a source impedance Zg.

|ag| ¢ = Power incident on the output of the network.
= Power reflected from the load.

|l:r] | ° = Power reflected from the input port of the network.

= Power available from a 7 source minus the power
delivered to the input of the networlk.

‘h 2‘ = Power retlected from the output port of the network.

Power incident on the load.
Power that would be delivered to a Zq load.



Utilizarea parametrilor S

‘s | 2 Power reflected from the network input
H Power incident on the network input

‘5 ‘2 _ Power reflected from the network output
2 Power incident on the network output

‘ | 2 Power delivered to a Zq load

s211 <

Power available from Zg source

= Transducer power gain with Zg load and source

Z ) :
‘512 ‘ = Reverse transducer power gain with Zp load and source
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(D yesireit

Scattering Parameter  jpuoaiorss

Relationships

S-Parameter Techniques

S-parameters

in terms of z-parameters

Z-parameters
in terms of s-parameters

Sx

(211 =1)(zp +1) — 212291

S11 =
(le-+1)(222 +]) —Z12Z71
2212
512 =
(211 +1)(22 +1) — 21229
2791
S21=
(le-+1)(222 +1)-—212221
(z11 +1) (222 —1) — 2122
522 =

(z11 +1)(z9p +1) — 21929

(1+s11)(1-s22) +812871

z11 =
(1-s11)(1-822) —s139871
2519
z1y =
(1-s11)(1-s22) —812521
2821
Zp1=

(1-s11)(1-822) —812571

_ (@ +sp)(-s11) +s12521

(I1-s11){d=-s22) -s12821 ?ﬂ




A orcicaro
Scattering Parameter oo
Relationships

s-parameters h-parameters
in terms of h-parameters in terms of s-parameters
811:(1011—1)(1022 +1) —hyzhy h11=(1+S”)(1+822)_812821
(hyp +1)(hgp +1) —hqzhyy (1-s11)(1+522) +512571
2hys 251
S1p = hyy =
(hyp +1)(hpy +1) —hyphyy (1-s11)(1+s22) +81257]
—2h 91 —2521
S91 = hp =
(hyp +1)(hpp +1) —hqphyy (1-s11)(1+s22) +512821
Spy = (1+hy)(A-hyz) +hizhy hyy = (1-s32)(1=511) = 812571
: : (hyp +1)(hyp +1) —hyzhyy (I-s1)(I+s9) +s1259]
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A oacinno

Scattering Parameter  poniess,

Relationships

S-Parameter Techniques

S-parameters

in terms of y-parameters

(A =-y11)(A+y2)+y12y 21

S11 =
(I+y)d+y2)-yi2y2
_ —2Y 12
S12 =
A+y1)0+y22)-yya
_ —2y 21
Sp1 =
A+y)A+y22)-yiya
Ay —y)+y12y21
Spp =

: A+y)A+y2)-yiyn

y-parameters
in terms of s-parameters
(1+s92)(1—s11) +812591
¥yl =
(1+s11)(1+s9) —s1289
—2812
Yyi2=
(1+s11)(1 +522) —s1252
—2821
Jy=
(1+s11){1+522) —s12821
(1+s11)(1-s2) +512891
Y22 =

(1+s11)(1+5s22) —s12821
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Scattering Parameter it
Relationships

Parameter Normalization
The various scattering
parameters are all
normalized by the
reference impedance, Zg.
This impedance is usually

The h-, y-, and z- parameters listed in
previous tables are all normalized to Zg.

If h', y’, 2" are the actual parameters, then:

211 = 2112y yir=yu/Zg hi1=hn1Zg the characteristic
impedance of the
zip = 2192 Vvi2=V12 /2y hiz =hyy transmission line in which

the network of interest is
embedded. Normalizing
the scattering parameters
makes the Smith Chart
Z%) =2997 Y2z =Ya2!Zy ha =hgy /1 Zg readily applicable to
[——— transmission lines of any
J impedance. In addition,
/” y impedance and
4 /-/ admittance values can be
/  / _—_plotted on the same
Ay [ & "}Chart.

251 =212y yar=y21/Zo h1=hy

68 =



L egatura dintre parametrii S si parametrii ABCD

N Z01 (1"'811 _822 _AS)

A =
ZOZ 2321
B- 7 7. (1+S, +S,, + AS)
2S5,

1 1-S,-S,,+AS

V ZOleZ 2821
5 |Ze1-8,+S, -AS
ZOl ZS21

AS = S11822 - S12821

C=

Sll

S12

21

S22

_AZy,+B-CZ, 2, -DZy
AZ,+B+CZ,Z,+DZ,
2(AD-BC)./Z,,Z,,
AZ,+B+CZ, 2, +DZ,

_ 2 V ZOleZ
AZ,+B+CZ,Z,+DZ,
-AZ,+B-CZ,Z,,+DZ,

-~ AZ,+B+CZ,Z,+DZ,



Matricea ABCD a unei linii de transmisiune

O, X
o, O
Ve V.
i 1 3
e o [l w0 e T




Matricea Y pentru doua linii cuplate

1,0 | } }
— —_— — e
V] (O)MV] V]M V4
+ + + -+
P A s
V2 (O)M V2 V2M V3
+ + + +
| Y: Y]
Y ' coth Y coth e — - F
| Yoeotlz) Yoeoth(z) -y - - i@
: Y_ coth(yz) Y/ coth(yz) - Ye __Ye 1 _—
L | ° i sh(yz) sh(yz) | |Ve
|3 Y_ Y+ + — V3
——&t ¢ Ytcoth Y coth Y, -Y
_|4_ Sh(yz) Sh(yz) ¢ CO (YZ) ¢ CO (YZ) _V4_ Yc _ _ce > co
Y7 \'
——F ——F= Y coth Y coth
] Sh(yZ) Sh(yZ) . CO ('YZ) . CO ('YZ)_ ( C+ )2 B (Yc_ )2 _ 2YCEYCO
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