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Adaptarea de impedanta



Diagrama Smith, coeficient de

reflexie, adaptare

900 - -

I, =0.8/60° -1 o

IM=1
135°

o o AdaptareZ laZ,. Se
180 O raporteazaZ laZ,
Z, =21.429Q+ j-82.479Q
z, =0.429+ j-1.65
I, =0.8.60°
Trebuie sa deplasez coeficientul de
reflexie in zona in care pentru
22° 1c© generatorcuZ,am:
> 315 [, =0 adaptare perfecta @

270o ‘Fo‘ <1, adaptare "suficienta"



Diagrama Smith, coeficient de
reflexie, reactanta in serie

0° Z =R +]j-X_ =10Q+ j-10
Z, =r +]-% =02+]-02
[ =0.678.£156.5°

Zin:ZL+j'X1=RL+j'(XL+X1:
Zin :rL+j'(XL+X1)
X =j-wL/1Z,>0

lin =1L




Diagrama Smith, coeficient de
reflexie, rezistenta in serie

Z

Xin = X

0° Z =R +]j-X_ =10Q+ j-10
Z, =r +]-% =02+]-02

I, =0.678./156.5°

Zin :ZL+R1:(RL+R1)+j'XL
Zin :ZL+r1:(rL+rl)+j'XL



Diagrama Smith, coeficient de
reflexie, linie de transmisie In serie

0° Z, =R +j-X_ =10Q+ j-10:
20 =1 +j-x =02+ ]-0.2
I, =0.678./156.5°
1+ -e 21/
Zin =20 .1_11 o 21 p

= || wt)-otr) 20




Diagrama Smith, coeficient de
reflexie, susceptanta in paralel

OO

Jin = 9L

I, =0.678./235°

Y, =G, + j-B, =0.004S + j-0.004
y, =g, +j-b, =0.2—j-0.2
Yin=Y_+J-B =G +j-(B +B))

Yin :gL+j‘(bL+b1)

b= j-C;-Zy >0
J:b=—])-2Z,/w-L; <0



Diagrama Smith, coeficient de
In paralel

reflexie, conductanta

0° I, =0.678./235°

Y, =G, + j-B, =0.004S + j-0.004

Y, =g, +j-b =02-j-02
Yin =YL +G :(GL +Gl)+ J-BL
Yin :(gL +91)+ J-by

— gin:gL+Gl'ZO




Adaptarea cu sectiuni de linii (stub)

Adaptarea de impedanta




Stub

stub=rest, ciot, cotor
Se evita utilizarea elementelor concentrate
Se realizeaza (foarte precis) utilizand liniile de
transmisie uzuale ale circuitului
Se utilizeaza sectiuni de linie (stub-uri) in
serie sau paralel care pot fi:

in gol

scurtcircuitate
De obicei liniile in gol sunt mai usor de
implementat si sunt preferate



Single stub tuning

Shunt Stub (sectiune de linie in paralel)

-« d >
O

Q

Open or
shorted |
stub



Single stub tuning

Series Stub (sectiune de linie in serie)
tehnologic mai dificil de realizat Ia liniile
monofilare (microstrip)

- d >
Z Bl Zy Z
O O o
A
_ 7= ]
Zy [ Ty
Sz and

Open or
shorted
Sstub



Caz 1, Shunt Stub

Se utilizeaza o linie de transmisie serie pentru a
muta coeficientul de reflexie pe cerculg, =1
Se introduce o reactanta in paralel pentru a

realiza adaptarea
Aceasta reactanta se realizeaza cu o linie de

transmisie care poate fi dupa nevoie:
in gol
In scurtcircuit
Z +]-Zy-tan g1
.Zo+j-ZL-tan,B-I

=j-ZO.tan,B-I Zin,g:_j'zo'COtﬂ'l

/-

In

:ZO

Z

in,sc



Adaptare, linie serie + susceptanta
In paralel




Exemplu, Shunt Stub, sc

doua solutii posibile

«— (0.1 10A—>» 60 Q

O o\ —

50 Q 50 Q2

—— 0995 p

Q

Solution #1

«— (0).2600— 60 Q

O o—AAA

50 Q 50 Q

©

Solution #2

0.995 pF



Exemplu, Shunt Stub, sc

l.() T

0.8

0.6

IT|
0.4

0L




Exemplu, Shunt Stub, sc

i
Eeq=2.00 Hz

(1,1)=0.011\ 168.887
impedance =29 * (0.979 +j0.004

S(1.1)

freq (2.000GHz to 2.000GHz)



Exemplu, Shunt Stub, sc

i

Eeq=2.00 Hz

(1,1)=0.007 174.003
impedance = A\(D%? +j0.001

S(1.1)

freq (2.000GHz to 2.000GHz)



Exemplu, Shunt Stub, sc

Term1 TLA RIS L G '
Num=1 - : 7=50 Ohm R=60 Ohm_ ©=0.995 pF -
Z=50 Ohm t TLS( £-40 |
L T2 F=2 GHz
L __|_ Z=50.0 Ohm L
= ey AR =
Ref - F=2GHz
. . AAN—
+¥ Term TN R . e .
Term2 T4 . . R2. L e
Num=2 7=50 Ohm R=60 Ohm_ C=0.995 pF
Z=50 Ohm ¥ TESE E:93 5' - -
. F=2 GH
1 . | z=50.00hm"~ 5
o o E=146 .
Ref ~  F=2GHz




Exemplu, Shunt Stub, sc

1.0
0.8— \

Sol 2
Sol 1

O-O||||||||||||1||||||
10 12 14 16 18 20 22 24 26 28 3.0

freq, GHz



Exemplu, Shunt Stub, sc

93.5°
| =
360°

146°
|2 —
360°

_40°
360

o

-A=0.111-4

_34°
360

o

-A=0.094-4

A1=0.260-4 @Tem

-4 =0.406-4

(@)
gTI[TIN—i |
e B
@
F7Q
3

2 0

1N

(o))

()

()
II)——E

00

1 N

=

O

©

()]

5 o)

=1




Exemplu, Shunt Stub, gol

m1
freq=2.000GHz

—O—o S(1,1)=0.007 / 174.003
g § impedance = Z0 * (0.987 + j0.001)

S(1,1)

freq (2.000GHz to 2.000GHz)



Exemplu, Shunt Stub, gol

m1
freq=2.000GHz
e S(1,1)=0.008 / -71.468

Ry impedance = Z0 * (1.005 - j0.015)

s(1,1)

freq (2.000GHz to 2.000GHz)



Exemplu, Shunt Stub, gol

C | Termt T . R -
Num=1 Z=500hm R=60 Ohm__ C=0.995 pF
Z=50 Ohm TLOC E=40' ' - - '

e L . 7=50.0 Ohm UL | LI

I - E=124 T

Ref - F=2GHz
sl .T'if”.'-' : ; : : : ; ) 2 ; . T 2 TI_H I

C [ Term2 S e 2. -
Num=2 Z=50.0hm R=60 Ohm_ C=0.995 pF
Z-500nm © - Y TLOC E:_93_5 MR P

SET . Z=5000hm . 1L

- o . , . E=56 . T

Ref ~  F=2GHz




Exemplu, Shunt Stub, gol

Sol 2
Sol 1

0.0 I | I I I | I | I | I | I | I | I | I
1.0 12 14 16 18 20 22 24 26 28 3.0

freq, GHz



Exemplu, Shunt Stub, gol

@ =50 Ohm — iio.o Eé%oeHz T_: 40°
> P 5 = .1=01114
= 360°
=224 1 -0.344.220004- 142
360° 4

|1=93'5 -4=0.260-4 @
360°

= > -/120.156-2,:0.406-/1—%

|
2 3600



Stub, observatii

functiile care ofera impedanta de intrare intr-
un stub sunt periodice in functie de lungime
(1), functii tip tg/ctg

Zin,sc:j'zo'tanﬂ'I Zin,g:_j'ZO'COtIB'I
adunarea si scadere
E=0-1=7=180° Izk-%,VkeN

nu schimba rezultatul (rotatie completa in jurul
diagramei — de aici provine gradatia 0.5 lungimi de
unda a circumferintei diagramei)



Stub, observatii

nentru reglaj in vederea adaptarii este
oreferabila pornirea din punctul neutru (valoarea
ungimii liniei care nu influenteaza circuitul)

liniain serie: E=p4-1=0

stub: Z,, >, tang-l/cotB-1 >0, E=90°/0°
o adaugare sau scadere de sfert de lungime de
unda transforma impedanta:

Z :j°ZO‘tanﬂ‘| Zm’gz—j'ZOCOtﬂ°|

in,sc

(1. A)_ L m)_sin(B-l+x/2) cospl
tan S (I+4j_tan(,8 I+2j_cos(ﬂ-l+7z/2)_—sin,8-l =—cot S5-I




Solutie analitica

y
(.Jr

1 .
I:RL_I_J'XL

Z:ZO,(RL+J-‘XL)+J-'Zo‘t
Zo+j'(RL+j'XL)’t

Q

not

t=tanpg-d Y:G+j.B:%

R, -(1+1)

_ RE't_(Zo—XL't)‘(XL+Z,o't)

G = 5 z
RE+(XL+Z 1) Zo'[REJF(XLJFZo't)ZJ
d este ales astfel incat G=Y, :Zi
0

Zo‘(RL_Zo)’tz_Z‘XL'Zo‘t+(R|_'ZO—RE—XE):O



Solutie analitica

ecuatie de gradul 2, 2 solutii posibile
d este ales astfel incat

i-arctant t=>0
22427z
A i-(7z+ar<:tant) t<0

27




Solutie analitica

-« d

H 2 | BS :_B

i B_ REt—(Zo =X -1)- (X +Z4 1)

Zo-RE+(X +2Zo 1]

susceptanta de anulare se obtine

| _

gol _ l .arctan By :—1-arctan B
A 2z Y, ) 2x Y,
e _ _1-arctan Yo |_ L .arctan Yo
A 2n B ) 2x B

pentru lungimi negative se adauga A/2




Caz 2, Series Stub

Se utilizeaza o linie de transmisie serie pentru a
muta coeficientul de reflexie pe cerculg, =1
Se introduce o reactanta in serie pentru a realiza

adaptarea
Aceasta reactanta se realizeaza cu o linie de

transmisie care poate fi dupa nevoie:
in gol
In scurtcircuit
Z +]-Zy-tan g1
.Zo+j-ZL-tan,B-I

=j-ZO.tan,B-I Zin,g:_j'zo'COtﬂ'l

/-

In

:ZO

Z

in,sc



Adaptare, linie serie + reactanta In




Exemplu, Series Stub, gol

doua solutii posibile

O (0]
50 Q 10.397\
[l
100 Q
50 Q 50 Q
6.37 nH

" 0.120\ —>

Solution 1

50 10.103A
L
100 €
50 Q 50 Q
6.37 nH

— 0.463\ —»

Solution 2



Exemplu, Series Stub, gol

[.0

0.75

0

Solution
I

3.0



Exemplu, Series Stub, gol

m1

freq=2.000GHz
S(1,1)=0.006 / -65.891
impedance = Z0 * (1.005 - j0.011)

/

S(1,1)

freq (2.000GHz to 2.000GHz)



Exemplu, Series Stub, gol

m1

freq=2.000GHz

S(1,1)=0.007 / -52.554
impedance = Z0 * (1.008 - j0.011)

O

s(1,1)

freq (2.000GHz to 2.000GHz)



Exemplu, Series Stub, gol

- F=2GHz

I - -
Term . (ﬁ : TLIN
_Ler_m31 _ TL5.
g Z=50 Ohm
TLE . = s
- Z=50.0 Ohm.
E=143
F=2 GHz
.T'»:-xm | C_;D'i TLIN
Term_2 TL4
O =2 Z=50 Ohm
Z=50 Ohm L o
TLOC =
TS
- Z=50.0 Ohm
- E=36.5




Exemplu, Series Stub, gol

Sol 2

Sol 1

0.0

L L L L L L L L
10 12 14 16 18 20 22 24 26 28 3.0

freq, GHz



Exemplu, Series Stub, gol

_43°

Y E—

Term § D -7—LW_—J R L Il O .ﬂy :Olllg.ﬂ/
Term3 B ’ y L2
LSRR TR £ P 360
Z=50 Ohm o = R=

LOC =

L6 F=2 GHz

Z=50.0 Ohm

E=143

F=2 GHz )

L, =243 03974
360°

A

93.5°
l, =
360°

1 =0.464-1

I

[ |
sg Tem 3 N F L

TTTTT - TL4 R2 y L1
Nﬁ:m=2 7=50 Ohm’  R=100 Oh L=_6437 nH
Z=50 Ohm o E=167 R=

s F=2 GHz _L

L3 L

Z=50.0 Ohm —

E=36.5

F=2 GHz

|, =248 1 _0.101-4
360°




Solutie analitica

O
[e)
A

| 1 :
7 ) ) — 7 3 /l, YL =Z—L=GL—|—j-BL
T | Y_Y,(GLJFJ-‘BL)WLJ-'YO"[
7 Z=— — 0 . .
“ l ' Y0+J'(G|_+J'BL)'t
T not 1
stub
o G ft?) o _ GEt=(Yy =B 0)-(B+Yo 1)
GE+(GL+Y°.J[)2 Yo'[GE“L(BL +Yo‘t)2]
d este ales astfel incat R=Z, :Yi
0

Yo (G =Y,)-t?—2-B_ Y, - t+(G, Y, —G?—B?)=0



Solutie analitica

d

O
[e)
A

I
_B
7 — 7 7 — L —
9 T L t A G, =Y,
- 7oL
" l - B +\/G -[(Y ~G )2+|32]/Y
- =L V2L o™ L]/ o G, =Y,
<horted G —Y,

stub

ecuatie de gradul 2, 2 solutii posibile
d este ales astfel incat

i-arctant t=>0
22427z
A i-(7z+ar<:tant) t<0

27




Solutie analitica

d >
)
o

O
[e)
A

| __
Zy > Zy Z XS X
O O o |
T ( GE Aty =B (B 4% 1)
: l B Yo'[GE+(BL+Yo‘t)2]
o reactanta de anulare se obtine cu:
stub
ke 1 arctan| 28 |2 =L arctan| 2
27T Z, 27T Z,
| _
gol _ 1-arctan Zo |_ 1L .arctan %o
21 Xs ) 2rm X

pentru lungimi negative se adauga A/2



Adaptarea cu sectiuni de linii (stub)

Se alege una din cele 4 solutii posibile
convenabila tinand cont de:

dimensiuni fizice (suprafata ocupata pe chip/placa)
sensibilitatea la variatia parametrilor (AI'/AE, AT'/Al)
caracteristica de frecventa convenabila



Adaptarea cu sectiuni de linii (stub)

Se alege una din cele 4 solutii posibile
convenabila tinand cont de:

realizabilitate fizica (conform tehnologiei de linie

utilizata) h /g\ %

Microstrip Coplanar Coaxial Wavegmde

Dezavantaj:
lungimea sectiunii de linie serie e variabila




Adaptarea cu doua sectiuni de linie

Double stub tuning
Se foloseste o lungime constanta de linie
intre 2 stub-uri

—~ d >

Open |
or

|

short |

Open |
or I
short |



Adaptarea cu doua sectiuni de linie

Doua solutii posibile

-« )\/8 —» 60Q

raY

/—/\‘A:: 0.995 pF 50 !/ 50Q /_M/\;: 0.995 pF

77

0.482A 0.350A

Solution 1 Solution 2



Adaptarea cu doua sectiuni de linie

Doua solutii posibile

1.0

0.8

0.6
T
0.4

oL |
1.0 5 ( 3.0




Adaptarea cu doua sectiuni de linie

Tipic d=A/8 sau d=3A/8
Nu pentru orice sarcina este posibila

decat daca se poate introduce o sectiune de linie
pana la sarcina

-~ ——>
™ ™

O

o
] < |




Adaptarea cu sectiuni de linie

Bypass Capacitor
(Chip)

Output Matching
Circuit

Il
Input Matching Circuit




Amplificatoare de microunde



Amplificatoare pentru microunde

10°

—
[
L

104 Microwave tubes predominate

103

102

Continuous power (W)

—
o

Solid state sources
| predominate

107! | | .
0.1 1.0 10 100 1 000

Frequency (GHz)




Circuite integrate pentru microunde

Wilkinson Chip
Hybrid divider resistor

Y

\ / R
Ground Chip FET Ceramic Choke

plane capacitor chip substrate  inductor




Cuadripol Amplificator (diport)

o — - o
AT I B TR

1.' -1—1;] —- +L - ZJ{_
_ ‘“’l"—IHHI (Zy) I““""‘f_ _

Caracterizare cu parametri S
Normalizatila Zo (implicit 5oQ)
Cataloage: parametri S pentru anumite
polarizari



Cataloage

/ NE46100 / NE46134

NPN MEDIUM POWER MICROWAVE TRANSISTOR

NE46134
FEATURES TYPICAL OUTPUT POWER

vs. INPUT POWER
f=1.0GHz, Ic =100 mA

+ HIGH DYNAMIC RANGE
+ LOW IM DISTORTION: -40 dBc 300
+ HIGH OUTPUT POWER :27.5dBmat TYP 280
+ LOW NOISE: 1.5 dB TYP at 500 MHz 5
+ LOW COST

(dBm)
]
s
o 3
2\ <

DESCRIPTION

The NE461 series of NPN silicon epitaxial bipolar transis- L.
tors is designed for medium power applications requiring high 140
dynamic range. This device exhibits an outstanding combina-

Output Power, P
®
o
N\
\%

: : : SFe : 120
tion of high gain and low intermodulation distortion, as well as =
low noise figure. The NE461 series offers excellent perfor- 5 10 15 = @
mance and reliability at low cost through titanium, Input Power, PiN (dBm)
platinum, gold metallization system and direct nitride passiva-
tion of the surface of the chip. Devices are available in a low
cost surface mount package (SOT-89) as well as in chip form
ELECTRICAL CHARACTERISTICS (ta=251)
PART NUMBER NE46100 NE46134
EIAJT REGISTERED NUMBER 25C4536
PACKAGE OUTLINE 00 (CHIP) 34
SYMBOLS PARAMETERS AND CONDITIONS UNITS | MIN | TYP | MAX | MIN | TYP | MAX
T Gain Bandwidth Product at Vce =10 V, Ic = 100 mA GHz 55 55
NFMIN Minimum Noise F‘guref* at Vce =10V, Ic =50 mA, 500 MHz dB 15 1.5
Vce=10V, Ic =50 mA, 1 GHz dB 2.0 20
GL Linear Gain, Vce=125V, lc = 100 mA, 2.0 GHz dB 9.0
Vce =125V, Ic =100 mA, 1.0 GHz dB 8.0
182122 Insertion Power Gain at 10 V, 50 mA, f=1.0 GHz dB 10.0] 55| 7.0
hre DC Current Gain? at Vce =10 V, Ic = 50 mA 40 200| 40 200
Iceo Collector Cutoff Current at V 20V, lE=0mA BA 50 50
leso Emitter Cutoff Currentat Ves =2V, lc =0 mA BA 5.0 5.
P1iaB Output Power at 1 dB Compression, Vce =125V, Ic =100 mA, 2.0 GHz dsm 27.0
Vce=125V, Ic=100 mA, 1.0 GHz dBm 275
IM3 Intermodulation Distortion. 10 V. 100 mA. F1 = 1.0 GHz. F2 = 0.99 GHz.




Cataloage

NE46100
VCE=5V,Ic=50 mA
FREQUENCY S11 S21 S12 S22 K MAG2
(MHz) MAG ANG MAG ANG MAG ANG MAG ANG (dB)
100 0.778 -137 26.776 114 0.028 30 0.555 -102 0.16 29.8
200 0.815 -159 14.407 100 0.035 29 0.434 -135 0.36 26.2
500 0.826 177 5.855 84 0.040 38 0.400 -162 0.75 21.7
800 0.827 176 3.682 76 0.052 43 0.402 -169 0.91 18.5
1000 0.826 173 2.963 71 0.058 47 0405 -172 1.02 16.3
1200 0.825 170 2.441 66 0.064 47 0412 -174 1.08 14.0
1400 0.820 167 2.111 61 0.069 47 0413 -176 197 124
1600 0.828 165 1.863 57 0.078 54 0.426 -177 115 114
1800 0.827 162 1.671 53 0.087 50 0432 -178 1.14 10.6
2000 0.828 159 1.484 49 0.093 50 0.431 -180 1.17 95
2500 0.822 153 1.218 39 0.11 48 0462 177 1.18 7.8
3000 0.818 148 1.010 30 0.135 46 0490 174 1.16 6.3
3500 0.824 142 0.876 21 0.147 44 0.507 170 1.16 53
4000 0.812 137 0.762 13 0.168 38 0.535 167 1.14 4.3
VCE=5V,Ic=100 mA
100 0.778 -144 27.669 111 0.027 35 0.523 -114 0.27 30.2
200 0.820 -164 14.559 97 0.029 29 0.445 -144 042 27.0
500 0.832 -179 5.885 84 0.035 38 0.435 -166 0.81 22.2
800 0.833 175 3.691 76 0.048 45 0435 -173 0.95 18.8
1000 0.831 172 2.980 71 0.056 51 0437 -176 1.05 16.0
1200 0.836 169 2.464 67 0.061 52 0432 -178 1411 14.0
1400 0.829 166 2421 61 0.072 53 0.447 -180 1.12 12.6

1600 0.831 164 1.867 58 0.080 o4 0.445 179 1.14 11.4



Cataloage

NE46100, NE46134

TYPICAL COMMON EMITTER SCATTERING PARAMETERS? (14 = 25:c)

Coordinates in Ohms
Frequency in GHz
Vce=5V.,Ilc=50 mA



Fisiere format Touchstone (*.s2p)

I SIEMENS Small Signal Semiconductors

IVDS=35V ID=15mA

#GHz S MA R 50

I f S11 521 S$12 S22

IGHz MAG ANG MAG ANG MAG ANG MAG ANG
1.000 0.9800 -18.0 2.230 157.0 0.0240 74.0 0.6900 -15.0

2.000 0.9500 -39.0 2.220 136.0 0.0450 57.0 0.6600 -30.0
3.000 0.8900 -64.0 2.210 110.0 0.0680 40.0 0.6100 -45.0
4.000 0.8200 -89.0 2.230 86.0 0.0850 23.0 0.5600 -62.0

5.000 0.7400 -115.0 2.190 61.0 0.0990 7.0 0.4900 -80.0

6.000 0.6500 -142.0 2.110 36.0 0.1070 -10.0 0.4100 -98.0
|

I f Fmin Gammaopt rn/50

IGHz dB MAG ANG -

2.000 1.00 0.72 27 0.84

4.000 1.40 0.64 61 0.58




[S]




Diport amplificator

Z

S TR
J e . =2
- B L

| (W=

[ ]_jn E:nut rf’_
r_ZimZy o _Zs=Zy (Vi |_ Siu S | |V
V) Vit =S, VI 48,V =8, VT 48, T -V

Vo V, =S, Vi +S5, -V, =S, V" +S,, - T -V,



Diport amplificator

2 2
AR 1 e [S] V> ;

]_x ]_jn E:nut rf’_
Vi =S -V +S,,-V, =S -V +S, T -V,
V, =S, Vi +S,, -V, =S, V" +S,, T} -V,

O

similar
Vi S1p Sy -1 V,

T

in —

Vl 1_822 'rL out _V2+ 1_811 ’FS



Puteri

Vi S1p -9y -1 r _ Zin— %o
Vl 1_822'FL In 0
V. .7, . Vs (1-T)
V=2 v v =V (L4 VAR >
1= vz 1 V=V (14 T,) 2 1-T,-T.)
1 2 1 |
C2 anﬁ- 1 '(1_‘Fin‘2) PL:—Z-ZO.’VZ‘ '(1_‘11‘2)

2 2
1-T
Pin:g/sz‘ | = 2(1—‘1},‘2)
Lo 1-T5 T3,
Vo =Sy VI +85 -V =S5V +S5p -1 -V, ° 1-S,,-T,

2
P — ’Vl+ , ‘321‘2 (1_‘1~ ‘2) P — ’VS‘Z ,‘521‘2’(1_‘11‘2), \1—1“3\2
~ 2.7y h-S...T 2 : - 2 2

V. = S21 °V1jL




Castig de putere

S V2 S I 2 ¥ 1
82 ‘1_FS'Fin‘2 ' - 87, ‘1—822-11‘2 ‘l—FS-Fin‘Z
Castigul de putere
PL _ ‘521‘2'(1_‘11‘2)
Po [ jr) oSy T
Puterea disponibila de la sursa
W[ perf
Gn=ls ~ 8.7, (1—‘Fs‘2)
Puterea disponibila la sarcina
_ Vs|” | Sa| LT
8-Z, ‘1_811.&‘2.(]__‘%“‘2)

G=

P, =P

av S in

P, =P| .

avlL — I"FL:Fout




Castig de putere

Castigul de putere disponibil
Pu Saf o)
LI
PavS ‘1_822°FL‘2'(1_‘r0ut‘2)

Castigul de putere de transfer (transducer
power gain)
R [saf b Hein )
Pas  [L-Tg -Ty|*-1—Sy T, |°
Coeficient de reflexie nul la intrare si iesire
Zs=2, =2y —>Ts=T, =0 Gy =Sy’




Castig de putere

Castigul de putere de transfer unilateral

Gy _ A = ‘821‘2 °(1_‘FS‘2)° (1_‘11‘2)
Pavs S512=0 ‘1_811.F5‘2 "1_822 'FL‘Z

Conditia este indeplinita pentru toate
tranzistoarele in gama normala de utilizare

S;, =0
1- | s
1Sy Fs‘ 1-S, T

GTU = ‘821‘



Stabilitate

N = = =
A 1-5,, -, out V) 2 1-S;; T
T :Zin_ZO
N
L. +2Z,
_ 1-T7-T7
C6 F:rr+JFI rL_(l 1_‘) +r
L =T+ ]I
instabilitate

Re{Z, }<0 < 1-T7-T7<0 G| >1



Stabilitate

Amplificator stabil

T, <1 ol <1
Sll+812'821 I <1 822+512'321'rs <1




Contact

Laboratorul de microunde si optoelectronica
http://rf-opto.etti.tuiasi.ro
rdamian@etti.tuiasi.ro



