Structured Electronic Design
Amplifiers: Modeling of Ideal Behavior
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Two-port model
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Two-port modeling: Chapter 18.6
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Two-port conditions
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Two-port model

Functional model:

. . Transmission-1 (anti-causal)
the power port will be omitted

representation

signal input Two-port outputJ‘ 0ad ( Vj& ) _ ( A b ) ( VO )
source port port - ],L C D ]0

Two-port modeling: Chapter 18.6
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Two-port model

Functional model:

. . Transmission-1 (anti-causal)
the power port will be omitted

representation

signal input Two-pQrt outputJ- 0ad Vt& _ A B Vo
source port port - [z C D ]0
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Two-port model

Functional model:

. . Transmission-1 (anti-causal)
the power port will be omitted

representation
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Determination of the transmission-1 two-port parameters
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Source to load transfer
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Source to load transfer
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Source to load transfer

Ly
S 0 1+
v.(]) % — | z| |V
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Ve A+Byp +CZ,+D 3

Iy, 1
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Source to load transfer
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Source to load transfer
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Available power gain
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Available power gain

v. () R = R,

Available power of the source
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Available power of the source

%S
Ps = iR,

Available power gain

(c) 2020 AJ.M. Montagne 21



Available power of the source

%5
Ps = iR,

Available power gain

R
—L__]
)

V.

L

Available power of the amplifier
connected to the source
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Available power of the source

%5
Ps = iR,

Available power gain

R
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T

Available power of the amplifier
connected to the source

VQ
P, =

A(DR.+B)(CR.+A)
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Available power gain

R,

— 1 — ] —

v. (D R, = R, v. (D T — | [r==r
T

— T — — —
Available power of the source Available power of the amplifier
connected to the source
V2 Ve
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AR, 4(DR,+B)(CR,+A)

Available power gain
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Available power gain
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Available power of the amplifier
connected to the source

V2
Iy = 4(DR,+B)(CR.+A)

Available power gain
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Port impedances
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Port impedances

+ + 1
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Port impedances
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Port impedances

+ +
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Unilateral If:

AD = BC
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Port impedances

+ +
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Amplifier types
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Amplifier types

amplifier type

Voltage amplifier

Transadmittance amplifier

Voltage input, finite nonzero output impedance
Transimpedance amplifier

Current amplifier

Current input, finite nonzero output impedance
Finite nonzero input impedance, voltage output
Finite nonzero input impedance, current output
Finite nonzero input and output impedance

NNN=Z=Z=K 8 8N

Ng=Ng =Ng =R

AcaQacacsoAn



Generalized two-port model
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Generalized two-port model
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Generalized two-port model
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Generalized two-port model
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Generalized two-port model

Nullator and norator always
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Generalized two-port model

Nullator and norator always
In pairs in a network
See section 18.3.3

Nullator sets network condition

®
(4) T T (2)
nullator norator
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Generalized two-port model

AV, + _BIO Nullator and norator always

(3.) +<> 1 o (5) I, (1) in pairs in a network
+ + See section 18.3.3
V =0

Vi CV, +Dfol
o

Nullator sets network condition

(4) T T (2) Norator adds variable
nullator norator
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Generalized two-port model

Nullator and norator always
In pairs in a network
See section 18.3.3

Nullator sets network condition

® .
(4) T T (2) Norator adds variable
nullator norator

Subcircuit included in SLICAP: symbol SLABCD in Llspice.
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