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BILET DE EXAMEN

® Se considera un circuit in 11, reciproc, format numai din
rezistenfe. SA se calculeze matricea S a acestui circuit. (2p)

* Proiectati un transformator binomial cu patru sectiuni, care sa
adapteze o sarcind de 10£2 la o linie de 50€2. Care este banda
acestui transtormator pentru ['  =0.05. (2p)

* Calculati parametrii S pentru un TEC unilateral, la frecventa de 5
GHz, folosind modelul de transistor cu urmatorii parametri: Rj =7£
Rys =400Q C o =03pF g, =30mS (3p)

® Proiectati un divisor cu jonctiune inT care are o impedanta a
sursei de 30€2, pentru a obtine un raport de puteri la iegire de
3 :1. Proiectati transformatoare in sfert de lungime de unda care
sd converteascd impedanta liniilor de iegire la 30Q2. (3p)




Problema 2

® Proiectati un transformator binomial cu patru sectiuni, care
sd adapteze o sarcind de 10£2 la o linie de 50€2. Care este

banda acestui transformator pentrul’ =0.05.
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EXEMPLU - Curs 4

® §a se proiecteze un transformator binomial cu trei sectiuni
care sd adapteze o sarcind de 50€2 la un fider de 100€2 i sa

se calculeze banda de trecere pentru [, = 0.05




Solutie
N =3 Z; =50Q Zgy =100Q
NZ V4 V4
A=pNZLZ%20 b 2L 0433
ZL +ZO 2N+1 ZO
;3 ;3 ;3!
= = = — = C = — =
310 ST tom
Z, 50 _
InZ,=nZ,+2"C;In=%=In100+2" (1)1n——4518 Z, =91.7Q
n=0 Z, 100
N=1 | mz,=mz +2 Nc31nZ— In91.7+2" (3)ln%—426 Z, =70.7Q
Z, 50 _
N=21| InZ,=mz,+2"C;] an— In70.7 +2" (3)lnm—400 Z, =54.5Q
0
i /N | B 1/3_
A—f=2—iarccos 1T =2—iarccos l( 0.05 ) =0.70
\_ fo  m 2 [A] m 210.0433




Solutie Mathcad

7s = 50Q 71 = 100
N7 -7

A= N >

A 71 +7s

/=

I'm:= 0.0 N:=4

A =-0.042

N
4 1{ T
AffO :=2 — —-.acos [ m]

no L2\ ]a]

C40:= combin(4,0) C40=1 C41 := combin(4, 1)
C42:= combin(4,2) C42=6 C43 := combin(4, 3)
Z0 «— /s
for ke0..3
N _ 71
2 -combin(4,k)-In| —
7 7 Zs
k+1 7k ©
Z

C4

A0 = 0.701

1 =4

C43 =4

(50 )
45.215
30.237| O
16.536
\ 11.058




Problema 4

® Proiectati un divisor cu jonctiune InT care are o impedanta a
sursei de 30£2, pentru a obtine un raport de puteri la ieSire
de 3 :1. Proiectati transformatoare in sfert de lungime de

unda care sa converteascd impedanta liniilor de ie§ire la

30Q. (3p)




Exemplu - Curs 7

* Un divizor de putere in T, fara pierderi, are o impedanta a sursei
de 50 €. Calculati impedantele caracteristice de ie§ire astfel incit
puterea de intrare sa fie impartitd in raportul 2:1. Calculati

coeficientii de reflexie vazuti privind in portile de ie§ire.




Z, =3Zy =1500

Z, =3Z0/2=75Q

Z. =751150="50Q
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_1Ve 71
1 2 7, 3 In

30-150

= =-0.666
30+150
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27,
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= =-0.333
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Solutie —

Za = ¥
® Divizog o Lo £

1V PPy=R, _ [Ty

272 P:P,=3:1 5 _3.p

2= " Tin
4

V¢ 1
PI—EZ_I—ZPin Z,=4Z,=120Q

1Vg 3
Pp=—-0_"p Z,=47,/3=40Q
2 222 4 in 2 O/

® Verificare

Zi, =40Q(|120Q =300

® Transformatoare in sfert de lungime de unda

: Zy =/Z,Z =+/120Q-30Q = 600
I c 141
Lo =4l
Z¢ =.JZ,Z, =/400Q-30Q = 34.64Q




Problema 1

* Se considera un circuit in 11, reciproc, format numai din

rezistente. Sa se calculeze matricea S a acestui circuit. (2p)

O 2




Problema 1

® Definitii tinand cont de notiunile de unda

® unda incidenta nula intr-un port = port terminat pe

impedanta de referinta

S 2

s

L R,

Si1=linl, o = Zin — 2o
May=0 7. 47
In 0
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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

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

S11 = z11 =
(211 +1)(zpp +1) — 21929 (=811 )1 =829} ~ 819851
221 2812
S12 = e =
(211 +1)(2pp +1) — 21229 (I-s11)(1-522) —812521
2791 2831
Sp1= Zp1=
(z11 +1) (222 +1) — 21229 (1l—~811]{1—822]) — 812829
g (211 +1) (232 —1) — 212221 _ (@ +sp)(-s11) +s12521
(z11 +1) (222 +1) — 212221 (I=si)-sa)-spsa [
x/ ,//
/f /
( L
|
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A oacinno

Scattering Parameter  poniess,

Relationships

S-Parameter Techniques

S-parameters

in terms of h-parameters

h-parameters
in terms of s-parameters

(hy; =1)(hgs +1) —=hyahyy

S11=
(hyp +1)(hgp +1) —hqzhyy
2hys
S12 =
(hyp +1)(hpy +1) —hyphyy
Sp1 =
(hyp +1)(hpp +1) —hqphyy
_(+hy1)(A-hypp) +hyphy
Sy =

: (hyp +1)(hyp +1) —hyzhyy

(1+s11)(1+892) —812891

hyy =
(1—311J{l +523) + 81253
2812
hyy =
(1-s11)(1+s922) +812591
—2891
hgy =
(1-s11)(1+s22) +512821
a (1-s9p)(1—s11) —s12521
22 =

(I-s1)(I+s9) +812521
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A oacinno

Scattering Parameter  poniess,

Relationships

S-Parameter Techniques

S-parameters

in terms of y-parameters

A=y +y22)+yi2y 2

e
(I+y)d+y2)-yi2y2

_ —2Y 12
S12 =
A+y1)0+y22)-yya
_ —2y 21
Sp1 =
A+y)A+y22)-yiya
A +y)A-y)+y12ya
Spp =

: A+y)A+y2)-yiyn

y-parameters
in terms of s-parameters
(1+s92)(1—s11) +812591
¥yl =
(1+s11)(1+592) —s12871
—2812
Yyi2=
(1+s11)(1 +522) —s1252
—2821
Yo1=
(1+s11){1+522) —s12821
(1+s11)(1-s2) +512891
Y22 =

(1+s11)(1+s22) —812521




Scattering Parameter
Relationships

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

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

711 =211Z ¢ yiu=yun/Zo hi;=hy1Zg

zis =212y Yiz=Y12/Zo hiz =hyp

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

Z59 = 7997 Y22 =Y22!Zg h%y =hg2 /Zg
|

KGB

A oacinno

Test & Measurement
Application Note 95-1
S-Parameter Techniques

Parameter Normalization
The various scattering
parameters are all
normalized by the
reference impedance, Zg.
This impedance is usually
the characteristic
impedance of the
transmission line in which
the network of interest is
embedded. Normalizing
the scattering parameters
makes the Smith Chart
readily applicable to
transmission lines of any
impedance. In addition,
impedance and
admittance values can be

_—_plotted on the same
" \chart.




Problema 3

* Calculati parametrii S pentru un TEC unilateral, la frecventa
de 5 GHz, folosind modelul de transistor cu urmatorii
parametri: R; =7Q Ry =400Q C =03pF 9y =30mS (3p)

Sursa Tranzistor Sarcina
D€ M€
W Drjin
Vﬁ CrL) <+) Rn"\ —_ I(_Vf."\ ;B R{'r‘-
:;"].Hi' L;{'

Source

i_ n out




Rezolvare Mathcad

— 3
Ri:=7Q Rds :=400Q Cgs :=03pF gmm:=3010 'S ¢ :=2-%-5-GHz
500

y11 := y11 = 0.031+ 0.469i J11 12
1ro-Cgs y21 y22

500
Y22 = y22 =012 0.031+ 0.4691 0

Rds N _ |

50Q - gmmr 1 1.493-0.0991 0.125
y21 = 1-103-Cgs y21 = 1.493 — 0.099i -

Ri+ MU := 01
1r0-Cgs
y12 :=C

» e 0.607 — 07311 0
MS := (MY +MU) ~-(MU - MY) L2069+ 1.112i 0.778

- /




Problema b5

® Pentru tranzistorul cu urmatorii parametri S

. _ 0.76/-21° 0.011.76°
| 4.42/159° 0.64/—16°

® discutati stabilitatea prin trasarea (calcularea) cercurilor de
stabilitate si verificati rezultatul calculand factorul de
stabilitate




-

Rezolvare Mathcad

=07 cos| 21-— | + sin| 21.— |i| S, . =0.71-0272j
1 180 180 1,1
T . T ). -3 )
S, ,:=0.011] cos| 766—— | + sin| 76— |1 S ,=2.661x10 ~ + 0.011;
1,2 180 180 1,2

S. =442 cos| 159— | + sin| 159— |i| S,  =-4.126+ 1.584]
2,1 180 180 2,1

S _=0.64 cos| -16 = | + sin| —16— |i| S. . =0615-0.176i
2,277 180 180 2,27 7 S0

g_| 071-0272 2.661% 107> + 0.011] A =S
—4.126+ 1.584j  0.615- 0.176]

ém

A =0.416- 0.253]

/




Rezolvare Mathcad

Factorul de stabilitate

1+ (|A|)2—(|Sl,1|)2‘(|sz,2|)2

K=2.572

K =
MV

2-|s

Cercuri de stabilitate

1,2'52,1|

intrare
(]55.4| >~ (1aD)*
RL. |Sl,2'sz,1|
(52,7 - 117}
iesire
(]8,.4] ) - (1al)?
Rg = |Sl,2'sz,1|
(51,1~ 1a17]
= 0.64

QL = 1.456+ 0.641j

RL=0.282

Qg = 1.201+ 0.559;

Rg = 0.143

|oL| =1.591

|Qg| =1.325

/

D.Smith
[T=1
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