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Typical circuit configuration
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Recall: Equivalent Impedance

* Any passive circuit (i.e. without independent
sources) between two terminals (A,B) can be
simplified with a equivalent impedance, Z;:

A A
Passive
circuit = Zeg
5 J
B
Z B

eq
The equivalent impedance can be obtained by:
 Parallel and/or serial association of the impedances within the passive

circuit. o A
° . . s D @] ]
Applying a test generator E,: Passive =
E. i T 7 = g
g u T circuit eq = _I
..... ré_ g 4
Z
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Recall: Equivalent Thevenin «
Norton

« Any linear circuit with independent sources (i.e. active
circuit) between two terminals (A,B) can be simplified by

a real voltage source (Equiv.Thevenin) or real current
source (Equiv. Norton):

Active Er,

circuit & = INQ N

l L J
B B
Equivalent Thevenin Equivalent Norton

e
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Recall: Equivalent Thevenin

« Eq, Is the voltage between A and B in open circulit:

A
4 +
Active . Eq
et | ||V =Va—Vy =Epinoc|
o
B B

|
EE~YPLR E, N
Deactivated i+ |Zyy=—,byannulling™ the
(i.e. passive) it By | g
circuit : . o
_|§<—| ------ ' Independend sourcesin the circuit
ZTh

(*) see slide 4 6
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Recall: Equivalent Norton

* | Is the current between A and B in short circuit:

A
A L
Active
e . - | Z
circuit ]|AB — |,\I INS.C. NCD N
: %

« Z\ (as Z4) Is the equivalent impedance seen trough A-B

* Equivalencies between the real Thevenin and Norton

sources: A A

{ETh:ZNIN ET:_ &= W@ Zy

L =1, Zr,
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Maximum power supply

* When does a real generator (Eg, Z;) supply the maximum
power to a load impedance Z,?

Z,=a+]b fixed
12, Z, =X+]Jy variable

R ; PZL PZL:%‘IQ‘Z Re[ZL]:‘E

2
g ‘ X

2 la+x+jb+ y]z

2
X=a X _ ‘Eg‘
B =R & Z, =7, < Impedance matchingand P, | =



http://www.google.es/url?q=http://www.uarm.edu.pe/rree_convenios&sa=U&ei=Stk6U6ijD-6Y0AXS0oCwCA&ved=0CC4Q9QEwAA&usg=AFQjCNFM3rqv0benLHnTuxI3c9bp6XoefQ

Circuit Analysis / Fundamental theorems / Everitt theorem A} Universidad

Everitt theorem

* When there is maximum power supply at the input
gate (P,) of a non-dissipative circuit (i.e. made of L
and C only) then there Is also maximum power supply
at the output (P,) of the circuit and vice versa:

. .................... /'A 9
§Eg+ No
ldissipative [] Z,
- Zgll i | circuit R
: : Py o
................... - B D

Pl PZ

P = Pl‘max <Pk = Pz‘max

Impedance matching at A - B <= Impedance matchingat C-D
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Transmission units

« For measuring the signal transmission trough a circuit
the following magnitudes are usually used:

— Transmission loss: . . . :
circuitsimput signal

circuitsoutput signal

— Insertion loss:
supplied signal without circuit
circuitsoutput signal

Eg+ V circuit V [] 7 Eg V20 [] 7
Zg —»1 — i ] Zg — ]
. . o

P, P, P20 10
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Transmission loss
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Insertion l0oss
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12

Are the different insertion loss the same if in dB and Np?
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Transmission units

« Transmission gain:

Corriente Tensién Potencia
U. naturales " _ﬂ " _@ _ P,
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Image parameters of a bilateral Q

Image impedances Z,, y Z,,

Zy R-L-C Zo,

Propagation constant y

Vlll
Vol,

exp(2y) =

ZL:ZOZ

R-L-C

o———>
<
N
N
-
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Image parameters for a bilateral and
symmetrical Q

Characteristic impedance (Z, = Z,,=Z,,) and
propagation constant (y) can be obtained as follows:

Z _\/7 \/ZOCZSC’ tanhy_ic 7/_1 1+tanh7/

2 1-tanhy

being Z5 - Y Z5 . impedances seen trough Q when the ports of
the opposite side are respectively open- and short-circuit:

—— I — L o S— I
O.C. O.C. S.C.

S e =
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Image parameters for a bilateral and
symmetrical Q

Propagation constant y

ly l,

2—>
R-L-C
V I Y% & Tv Z
eXp(]/)Z \71 - I_l ) I 1 symmetrical 2 0
21z, =z, 21z, =z, * *
y=a+]B, p:phasedifferenceg o :transmissionloss(=insertionloss)
V I 1, P
a[Np]=In-L|  =In-% =ZInL a[dB] = 20log,, -
V2 7 = |2 7y =7 2 PZ 7y = | 2
=20log,,|-*
“T” as function of Z, and y "
: R
A B coshy  Z,sinhy =10l0g,/5
= 1 .
(C Dj Z—smhy coshy
0
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Equivalent Thevenin for a bilateral and
symmetrical Q when Z =7,

@A
£y
Y, <o
Zg=Z0

Epn=—"——= g = E4 exp(-y)
CZy+A Zisinh y-Z,+coshy

0
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Summarizing, for a bilateral and symmetric

guadripole
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Cascaded association using image
parameters

N bilateral and symmetric quadripoles (all with the same Z,)
connected in cascade:

|
0 Il |2 IN

——p—— T . — | |
Z 7 5 p-e
Vo 0 Vl 0 V2 0 VN 7 -7,
71 7, y.
® — - o—— ‘ l
VN :VN—le_yN :VN_ze_7N—1e_7/N —_ :Voe—(y1+;/2+...+;/N)

|, = |Oe—(n+7z+---+m)
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