Amplificatoare de Microunde

Proiectarea unui singur etaj
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Schema bloc a unui amplificator cu un tranzistor
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Cercurile de stabilitate

cercul de stabilitate la iesire : I, | =1 cercul de stabilitate la intrare ‘Fies‘ =1
x « | S172S
C :(Szz—Asrl) R, = Si28 2] Cs = (811—A822) Rg = | 122 21 5
S “522 * A’ St “Sll‘ -4 ‘

Tl <1
(stable)

Tl < 1
(stable)

(a) (b)
Al <1
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Proiectarea pentru un cistig specificat

1 _Gp __ 1 U S2lSaSulSx|
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1-Sy1Ts|” 0 ‘ 21‘ \l—szer\z
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_Irg? 1|y |2
g =S = o (1‘\511‘2j R 5(1-b=F)
GSmax 1—‘Sllrs‘2 1_‘822FL‘
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g Cp = gL522
gso1] 2
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Cercuri de cistig constant




Exemplu

Sa proiectam un amplificator care sa aiba un cistig de 11 dB la 4 GHz.
Desenati cercurile de cistig constant pentru dB si 3 dB, si dB si 1
dB. Calculati si desenati pierderile de intoarcere si cistigul global al
amplificatorului intre 3 si 5 GHz. Tranzistorul TEC are urmatoarii
parametri S

f (GHz) Si 51 312 31
3 0.80/=90° 2.8,100° 0 0.66/ =50
4 0.75,=120 2.5/80° 0 0.60.=70



Solutie

1

2 — _ _
Gs b 559-3500B Go =|S21|” =6.25=7.959dB GLmax = 5 =1.56=1.938dB
1-[Sy]
GrU max =3-59+1.938+7.959 =13.487dB
= GLdBl =1dB GLdBO =0dB
GSdB3 =3dB GSdBZ =2dB
Ggy = 10Gsa2/10 _ 1 55 Gy = 1009 1am /10 _ 1 759 Gpo = 10C a0 /10 _ 4

Ggs =100s3/10 — 1 995

2 2
gS(GS3):GS3[l—|SH|2}:0.873 gs(Gsz):GSZ[1_|s“|2]:0_693 gL(GLl):GL1[1—|822| }=0.806 gL(GLO)zGL0[1—|322| }=0~64

Cg(Ggs )= 0.706.£120° Cs(Gsp)=0.6282120° Cp(Gy;)=0.52070° C1 (Gpo)=0.440£70°

Rg(Gg3)=0.168 Rg(Ggp)=0.293 Ry (Gy;)=0.303 Ry (Gro)=0.441

GS :2dB GL IIdB

Gr =10.9dB
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I =(Cs(Gs2 | -Rs(Gs2)): G50 ) = 03362120

I =(Cp(Gry)-Ry (Gry))-e*2CL(Gu) Z 02162700

1-T

= =1.142-3-0.748
ST !
1-Tg -e21?
Re(ys (0)=Rel —>——|=1 0=1.138 151=i=0-1817b
1+Tg -e*! 2

ys(2nlg )=1+j-0.713

lstub = 2La tan(3m(yg(2nlg; ) = 0.099%
T

1-T

yL = =0.798—j-0.34

1+ FL
Iy =~ = 0.045%
Re(y, (0)=1 06=0284 IL1=-_=0045
yp(2nly ) =1-j-0.443
lstub = %a tan(3Im(y (2711 ))) = ~0.0662
T
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Proiectarea de zgomot mic

‘FS - 1—‘opt‘

R 2
F = Fonin +—|Ys = Yopy F = Fypin + 41, . -
GS (1- ‘FS‘ )‘1 + ropt‘

o 'rS P rnp{lz = F Fmin
I = g 4RN/Zo

11 + Tl

(s = Fop)(Ts — T = N(1 = [Ts?),

opt

['sT§ — (TsT, + T§lop) + Toplge = N — N|I's)®

(CsTop + T5lopt) N — |Top/? 2 2

) o = . [+ Pl /(N + 1
o N+1 N+ 1 Hml/ ;
Cp=—" B ‘1+F0Pt‘




EXEMPLU

Un tranzistor TEC pe GaAs este polarizat pentru factorul de zgomot minim si are urmatorii parametri S

si de zgomot la frecventa de 4 GHz

g {0.64 -60°  0.05£26°

- Fuin =1.6dB Ty =0.622100° Ry =20Q
1.9481°  0.5/-60°

Pentru proiectare presupunem tranzistorul unilateral si vom calcula ulterior eroarea
maxima in rezultatda din aceastd presupunere. Amplificatorul se va proiecta pentru o
cifra de zgomot de 2.0 dB cu cistigul maxim compatibil cu aceasta cifra de zgomot.



Solutie

- |S“SZ22812822| o< =0.059 ! 2<GGT <1 5 0.891<(ST <1.130 —0.50dB <Gy —Gry <0.53dB
(1_|Sll| )[1—|822| ) (1+U) TU (I—U) TU
2 F—Fhin 2 ropt N N+l—‘r ‘2
101584 N=——D01 1 "=0102 Cf= — 0.563£100° opt
4R\ /Z N+1 Rp = < =0.245
+

I'q =0.141035+j-0.522189 = 0.541.£74.886°

i 2

Gg =10log Lﬂz]_mode
=811

G =10log ;2}1.249(15 I} =S5
:1—|522|

Gy = 10log |321|2} _5.575dB

GTU = GS +GO +G|_ =8.527dB

1-T. . B, —+/B% —4|C,|?
¥s = = 0449-j-0663 = 22 ol _ ¢ 4572684350

+Tg 2C,
0 1-T

Iy = =02262 T,

=0.512--0.55

I = i =0.242\
21

lsstub = ZLa tan(Sm(yg(2-n-1g;))) = 0.145
T

i stub = %a tan(Sm(yp (2-7-1p))) = 0.127A
‘T
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