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Guess the Topic????
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S PARAMETERS

FITYTIDTTS

Port 1 St
V | i — Vi
b nput signal
Vi e—— reflected signal — Vr
Vi, ] transmitted signal T Vu

Transmission and reflection coefficients

01/2024

19ECB311 -OPTICAL AND MICROWAVE ENGINEERING /R.PRABHA/ECE/SNSCT 3/18



S PARAMETERS o

IV ST S,

m Incident and reflected waves are being monitored instead.
m Resistive terminationis employed.
m Active devices are normally quite stable under resistive termination.

_—

Two port
network —
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Scattering Parameters

Ei]_ . - Ei:!
H Two port h
I network - 2
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EII — 3552

01/2024

19ECB311 -OPTICAL AND MICROWAVE ENGINEERING /R.PRABHA/ECE/SNSCT 5/18



Waves and Total voltage /current S .
SINSTI el S

Il g - IE
Vv, Two port ]v
network 2
1’: — E} +E]': E
v = (@ + By \[Z, ( :
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Scattering parameters

b;=5118:1+512a- _51 _Su S | a

b>=5;:a:1+55a5
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Multiport Network < L |

NSNS,

b | [Si1 Siz Sz Sia Sis || @
by | [921 S22 923 a4 Sas|| @2
b3 =531 932 933 S34 S35 a3
by | 1841 Saz Saz Sas Sis||ag

b5 | | S5y Ssy Ss3 Ssu Sss || as
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Scattering parameters o
CLLSTITYTIGS

S, = E = reflection coefficient at port 1 with a;=0
“h
ap — Two port — a=0
by network — by
_b
Sn = = forward transmission coefficient from port 1 to 2 with a =0
Dl
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2-port network (new terms)

b
.5’1_1 =_1 = reverse transmission coefficient from port 2 to 1 with a =0
{I:' E'_—':'
— -‘—
a;=0— Two port a2
b; network — by
_ b, | | .
.5’11 = —| = reflection coefficient at port 2 with a =0
a,
<L E'_—':'
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Evaluationof S11and S22

Sy =g, = Lin— Ly i Two port 7
Lin+ £ n I"'IEtWDI'k 0

Z. Two port Z Sy, =T, = Zout=Zo

N network Zout+ Lo
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Evaluationof S11and S22

S’rl — 21’53_,{; — ZD "iﬂl;lt
2 v,
ve O Two port Z

network u

,"JDLIt ZD )
& M SIE — 2—‘“‘1
Z. Two port V- v,

network
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Example (Attenuation) G .
CLLSTIT YIS

- 27,
L+ 27,

z 21

270

{IzZD-ngngl‘ = 20-log _
R+ 71X +24

270

J(R+ Zo f+ X*

=20-log
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Example (Phase Shift) ~»

IV ST S,

@ = LSy
24,
R+2Z,+jX

=/

= /22, ) Z(R+2Z,+ jX)
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ABCD PARAMETERS

Vi

Voltages and currents in a general circuit

In matrix form

This can be written as Vi _ A BV
[ C D|l-1,
VieV, =1, Iy V5 + 1 Given V, and I, V, and
Or |, can be determined if

ABDC matrix is known.

Vi=AV, -BI, §=CV,-DI,

A —ve sign is included in the definition of D
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> L

Cascaded Network : .
INST B

Vl Y - Aa B a V?_ a
Ila Ca Da —120

However V, =V, and —l,_=I,, then

Vio | _| 4 By || Vo
Iy | |Cp Dy || -1

The main use of ABCD matrices are

{Vla} _ [Aa B, } [Ab By, } [ Vap } for chaining circuit elements together

[ la Ca D a Cb D bl ! 2b

Or just convert to one matrix Where

vla _ A B Vap A B N Aa Ba Ay Bb
ha | [C D]|—1Iy C D] [C D,||C Dy
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S-ABCD Conversion -

IV ST S,

' A+BY,-CZ,-D (4D — RO i}
IISIlll SLL'_: A A
531 San_ 2 —A+BY,—CZ_+D
i A > |

ﬂ:A+BYﬂ+CZﬂ +D
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THANK YOU
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