MORARU DANIEL PETRU

gr. 421A


AMPLIFICATORUL CU CIRCUIT ACORDAT DERIVATIE


Scopul lucrarii: Se studiaza un amplificator realizat cu un tranzistor avand sarcina un circuit acordat derivatie cu prize. Se evidentiaza propietatile de selectivitate ale amplificatorului si efectul prizei.


Amplificatorul studiat are schema de principiu din figura 1.




figura 1

A. Se realizeaza conexiunile conform urmatoarei scheme bloc: 



 

 unde
G.S.S  este un generator de semnal standard


F - frecventmetru digital

 
M - macheta amplificator

 
V - milivoltmetru de radio frecventa.


A. Cunoscind valoarea L ( L=40.3(H ) a bobinei putem calcula capacitatea de acord C0=C+p2C22 punind conditia de rezonanta. Se foloseste frecventa de lucru f0=1.8MHz.



( C0=194pF

Masuratorile au fost realizate pe macheta a carui schema de principiu este data mai jos.

 



B). a) Se masoara rezistenta de pierderi prin metoda rezistentei aditionale folosind formulele:








b) Se masoara rezistenta de pierderi prin metoda dezacordului. In acest scop se masoara frecventele f1 si f2  pentru care tensiunea creste cu 3dB fata de cea de la acord. Se completeaza tabelul de mai jos folosind formulele:

B = f1 - f2
Q0 = f0/B
R = (0LQ0
priza
U20

(V)
U!20
(V)
RS
( 

 )



( k

 )
f1
f2
B
Q0
R

(k

 )

1
0.175
0.066
9.99
20.79
1.778
1.818
0.04
45
20.51

3
0.8
0.31
10.44
19.9
4.776
1.817
0.041
43.9
20

5
1.4
0.55
1068
19.46
1.782
1.82
0.038
47.4
21.4


c). Se masoara caracteristica de amplitudine pentru priza 3. Rezultatele se trec in tabelul 2.


F). Se masoara caracteristica de amplitudine la priza optima, completandu-se un tabel de forma tabelului 2.


E). Se determina priza optima in sensul tensiunii de la iesire la acord maxim, \n conditiile K1  inchis.

Priza 

nr
U20
( V )
P

( - )
R`g

( k

 )

0
0.004
0
(

1
0.5
0.085
545.89

2
0.95
0.218
83.93

3
1.2
0.327
37.29

4
1.25
0.4416
20.51

5
1.2
0.5583
12.83

6
1.1
0.67
8.84

7
1
0.781
6.54

8
0.87
0.96
4.33

9
0.8
1
4

Priza optima este priza 4 .


G). Se determina largimea benzii de trecere la o atenuare cu 3dB pentru priza optima p0, deasupra p0+2 si sub priza optima p0 - 2. Se determina factorul de calitate in aceste trei situatii.

Se folosesc formulele:



         

      

      



- priza optima p0 f1=1.8369 MHz




f2=1.755 MHz 




B= 0.0811 MHz




Q= 22.2




Re= 10.25 k






Qc= 22.5


- priza p0-2 f1=1.7814 MHz




f2=1.8250 MHz 




B= 0.0436 MHz




Q= 41.3




Re= 16.48 k

 





Qc= 36.2


- priza p0+2 f1=1.7331 MHz




f2=1.8834 MHz 




B= 0.15 MHz




Q= 12




Re= 6.18 k

 





Qc= 13.5


Se observa ca deasupra prizei optime factorul de calitate scade, iar sub priza optima factorul de calitate creste. De asemenea precizia masuratorii comparativ cu factorul de calculat este maxima in cazul prizei optime si se deterioreaza pe masura ce ne indepartam de acesta.


H). Se acorda circuitul la priza optima, se masoara tensiunea de rezonanta  U20 , apoi se scoate calaretul k2 determinandu-se noua tensiune la acord U`20.
U`20=1.1V

U20=0.6V

U2/U20

-

dB
0.1

-20
0.3

-10
0.5

-6
0.7

-3
0.8

-2
0.9

-1
1

0
0.9

-1
0.8

-2
0.7

-3
0.5

-6
0.3

-10
0.1

-20

f
MHz
1.52
1.69
1.74
1.76
1.77
1.78
1.8
1.81
1.82
1.83
1.85
1.89
2.1

(f
kHZ
-277
-107
-57
-37
-27
-17
3
13
23
33
53
93
303

f
MHz
1.56
1.73
1.76
1.77
1.78
1.79
1.8
1.81
1.815
1.82
1.83
1.86
1.97

(f
kHz
-232
-62
-32
-22
-12
-2
8
18
23
28
38
68
178

Tabelul 2
U2/U20

-

dB
0.1

-20
0.3

-10
0.5

-6
0.7

-3
0.8

-2
0.9

-1
1

0
0.9

-1
0.8

-2
0.7

-3
0.5

-6
0.3

-10
0.1

-20

f
MHz
2.11
1.66
1.72
1.75
1.76
1.77
1.8
1.81
1.82
1.83
1.85
1.9
2.12

(f
kHZ
-229
-129
-69
-39
-29
-19
11
21
31
41
61
111
211

Tabelul 3










IIntrebari:
 
a). Explicati rezultatele obtinute la punctul B in sensul dependentei de priza.

 R: Se observa ca rezisten'a  R scde pe masura ce creste numarul prizei.De asemenea se mai observa ca rezultatele intre R si R sunt apropiate neexistand diferente mai mari de 10% intre cele doua valori. Pe masura ce ne indepartam de priza optima, largimea benzii de trecere scade. Aceasta se intimpla datorita modificarii parametrilor comutatorului K0.


 b). Se va considera exacta masuratoarea realizata  prin metoda dezacordului in raport cu cea prin metoda rezistentei aditionale. Explicati motivul.

 R : Motivul il constituie aparitia unei nedeterminari in cazul rezistentei aditionale respectiv raportul 

 din formula 

.

|in cazul in care 

=1 rezulta 

 (imposibil).


c). Ce avantaj prezinta functionarea amplificatorului la priza optima? Dar sub priza sau peste priza optima?.

 R: La functionarea la priza optima, amplificatorul prezinta cea mai larga banda de trecere .


 d). Daca 

 este tensiunea 

 la priza m din tabelul 3, sa se determine 

 si apoi sa se verifice rezultatul prin calcul.

 R: Din tabelul 3 rezulta:

  


 
e). La punctul B s-a determinat 

 la priza optima. Sa se verifice prin calcul rezultatul obtinut .


Aplicatii


a). Pentru un amplificator cu circuit acordat se stie ca priza optima este priza 3. Pastrand rezistenta Rg, cum trebuie modificata rezistenta R astfel incat priza optima sa fie priza 6. Se cunoaste raportul coeficientilor de priza p3/p6=1/

.

R: stiim ca 
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_921838316
8 351 553 690 8 352

.MCAD 303010000 1 74 14 0

.CMD PLOTFORMAT

0 0 1 1 0 0 1 

0 0 1 1 0 0 1 

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 21 15 0 3 

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0 vm=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 1.218750 1.200000 1.200000 0

.CMD HEADER_FOOTER 1 1 *empty* *empty* *empty* 0 1 *empty* *empty* *empty*

.CMD HEADER_FOOTER_FONT fontID=14 family=Arial points=10 bold=0 italic=0 underline=0

.CMD HEADER_FOOTER_FONT fontID=15 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD UNITS U=1

.CMD DIMENSIONS_ANALYSIS 0 0

.EQN 2 1 2 0

{0:i}NAME:1;13�

.EQN 3 1 7 0

({0:R}NAME)[({0:i}NAME):0.1,0.3,0.5,0.7,0.8,0.9,1,0.9,0.8,0.7,0.5,0.3,0.1�

.EQN 0 7 9 0

({0:f1}NAME)[({0:i}NAME):-277,-107,-57,-37,-27,-17,3,13,23,33,53,93,303�

.EQN 0 8 11 0

({0:f2}NAME)[({0:i}NAME):-232,-62,-32,-22,-12,-2,8,18,23,18,38,68,178�

.EQN 0 10 13 0

({0:f3}NAME)[({0:i}NAME):-229,-129,-69,-39,-29,-19,11,21,31,41,61,111,221�

.EQN 39 -26 14 0

&&(_n_u_l_l_&_n_u_l_l_)&({0:R}NAME)[({0:i}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&({0:f1}NAME)[({0:i}NAME)�

0 1 1 1 11 1 1 

0 1 1 1 11 1 1 

3 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 59 34 0 3 

�����������������


_921838486
8 351 552 662 8 352

.MCAD 303010000 1 74 16 0

.CMD PLOTFORMAT

0 0 1 1 0 0 1 

0 0 1 1 0 0 1 

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 21 15 0 3 

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0 vm=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 1.218750 1.200000 1.200000 0

.CMD HEADER_FOOTER 1 1 *empty* *empty* *empty* 0 1 *empty* *empty* *empty*

.CMD HEADER_FOOTER_FONT fontID=14 family=Arial points=10 bold=0 italic=0 underline=0

.CMD HEADER_FOOTER_FONT fontID=15 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD UNITS U=1

.CMD DIMENSIONS_ANALYSIS 0 0

.EQN 2 1 2 0

{0:i}NAME:1;13�

.EQN 3 1 7 0

({0:R}NAME)[({0:i}NAME):0.1,0.3,0.5,0.7,0.8,0.9,1,0.9,0.8,0.7,0.5,0.3,0.1�

.EQN 0 7 9 0

({0:f1}NAME)[({0:i}NAME):-277,-107,-57,-37,-27,-17,3,13,23,33,53,93,303�

.EQN 0 8 11 0

({0:f2}NAME)[({0:i}NAME):-232,-62,-32,-22,-12,-2,8,18,23,18,38,68,178�

.EQN 0 10 13 0

({0:f3}NAME)[({0:i}NAME):-229,-129,-69,-39,-29,-19,11,21,31,41,61,111,221�

.EQN 39 -26 16 0

&&(_n_u_l_l_&_n_u_l_l_)&({0:R}NAME)[({0:i}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&({0:f2}NAME)[({0:i}NAME)�

0 1 1 1 11 1 1 

0 1 1 1 11 1 1 

2 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 60 32 0 3 

�����������������


_921838596
8 351 561 674 8 352

.MCAD 303010000 1 74 16 0

.CMD PLOTFORMAT

0 0 1 1 0 0 1 

0 0 1 1 0 0 1 

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 21 15 0 3 

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0 vm=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 1.218750 1.200000 1.200000 0

.CMD HEADER_FOOTER 1 1 *empty* *empty* *empty* 0 1 *empty* *empty* *empty*

.CMD HEADER_FOOTER_FONT fontID=14 family=Arial points=10 bold=0 italic=0 underline=0

.CMD HEADER_FOOTER_FONT fontID=15 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD UNITS U=1

.CMD DIMENSIONS_ANALYSIS 0 0

.EQN 2 1 2 0

{0:i}NAME:1;13�

.EQN 3 1 7 0

({0:R}NAME)[({0:i}NAME):0.1,0.3,0.5,0.7,0.8,0.9,1,0.9,0.8,0.7,0.5,0.3,0.1�

.EQN 0 7 9 0

({0:f1}NAME)[({0:i}NAME):-277,-107,-57,-37,-27,-17,3,13,23,33,53,93,303�

.EQN 0 8 11 0

({0:f2}NAME)[({0:i}NAME):-232,-62,-32,-22,-12,-2,8,18,23,18,38,68,178�

.EQN 0 10 13 0

({0:f3}NAME)[({0:i}NAME):-229,-129,-69,-39,-29,-19,11,21,31,41,61,111,221�

.EQN 39 -26 16 0

&&(_n_u_l_l_&_n_u_l_l_)&({0:R}NAME)[({0:i}NAME)@&&(_n_u_l_l_&_n_u_l_l_)&({0:f3}NAME)[({0:i}NAME)�

0 1 1 1 11 1 1 

0 1 1 1 11 1 1 

2 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 60 32 0 3 
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_921738591

_921599306

