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S PARAMETERS

LIS

Port 1 Port 2
- — Vi
V, Input signal
Vit —— reflected signal — V2
V,, transmitted signal T Vu

Transmission and reflection coefficients
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S PARAMETERS

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

_—

Two port

b; - network —
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Scattering Parameters

E'l . - EE
H Two port h
1 - network - 2
e Vil _ Vin2
1 ﬂz - -
Vo JZ.
Vv V. 2
r.1 L .
E’l — E’E
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Waves and Total voltage /current S '
CLLS TGS

Two port ]v
network 2
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Scattering parameters

b1=51131+51232 _51 _Su SL;' th

b>=55a;+555a;
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Multiport Network

LI IS

b | (St Si2 Siz Sia Sis || a
by | |S21 S22 823 Sy Sas||a
by |=|S31 S32 S33 S35 S35 a3
by S41 Sa2 S43 Sas Sas || a4
1Os| | S5y Ssp Ssz Ssq Sss||as

19ECB311 -OPTICAL AND MICROWAVE ENGINEERING /R.POORNIMA/ECE/SNSCT



Scattering parameters

_5‘11 = ﬂ = reflection coefficient at port 1 with a;=0
“h
ap — Two port — axy=(
by network —— b,
_b,
Sy = = forward transmission coefficient from port 1 to 2 with a =0
“h
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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 — b,
_ b, . | .
.5’11 = —| = reflection coefficient at port 2 with a =0
a
P E'_—':'
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Evaluation of S11and S22

Sy =T= Lin— Lg 7 Two port 7
Lin+ £, n I"'IEtWD'I'l( 0

Z, Two port Zo Sy, =T, = ZLou=Zo

N network Zout T 2o
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Evaluation of S11and S22

v Lo
S”*l — 2 QUL )
2 v,
Vs (O
,"JDLIt
Z. Two port
u network

Viout
Two port Z.
network .
L,
S,, = 2%
Ve Vv,
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Example (Attenuation)

27,
L+ 7,

z 21

a=20-logSy] = 20-log 220
R+jX+24

270

J(R+ Zo + X*

=20-log

19ECB311 -OPTICAL AND MICROWAVE ENGINEERING /R.POORNIMA/ECE/SNSCT



Example (Phase Shift) ~»

INSTI e,

‘ﬁ': Z£54

_i 224::
R+2Z,+jX

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

INSTI el

Vi

Voltages and currents in a general circuit

In matrix form

This can be written as il_|4 Bl V2
[, C D||-1,
VeV =15 heVa+1; Given V, and |, V, and
Or |, can be determined if

ABDC matrix is known.

VleVZ—Blz 1]=CVZ—D12

A —ve sign is included in the definition of D
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Cascaded Network

LI IS

Vi | _| % By || Va»
Ly | |Gy, Dy |1

The main use of ABCD matrices are
[VI(JJ _ |:Aa B, :| |:Ab B, } { Vab } for chaining circuit elements together

[vla] - [Aa Bu :| [ VZa }
Ila Ca Da n l’la

However V, =V, and -1,_=l,, then

Ila Ca Du Cb Db —If-.’.b

Or just convert to one matrix Where

Vla _ A B v?.b A B n Aa Ba Ab Bb
he|] |C D]|—1Iy ¢ D] |C D,]|C Dy
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S-ABCD Conversion

A+BY,-CZ,—-D 2(4D —BC) |
Sll SIE_: ﬂ ﬂ
51 S22 2 —A+BY,-CZ,+D
. A A ]

A=A+BY +CZ,+D
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INSTI e,

THANK YOU
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