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Исходные данные для расчета и компьютерного анализа и синтеза: 
•  Напряжение питания каскада: Eс = 10 В. 
•  Сопротивление нагрузки каскада: RLoad=5 кОм. 
•  Нижняя граничная частота усиления, определяемая по уровню
              
•  Коэффициент частотных искажений на нижней граничной частоте:  
•  Температурный диапазон работы каскада: 27°С…67°С. 
•  Дрейф  напряжения  коллектор-эмиттер  в  точке  покоя  в  пределах 
температурного диапазона: ∆Ucea (∆T°)  не более 500 мВ.
•  В данной работе используется транзистор модели 2N2222A, максимально  допустимая мощность,  рассеиваемая  на транзисторе, Pcmax=100 мВт.  Максимальный коллекторный  ток  транзистора Icmax=30 мА.
Анализ по постоянному току.
Анализ выходных характеристик.

RΣ=10В/0,015А=666,7 Ом
К=Rc/Re=5,68
RE=100 Ом
RC=556,7 Ом
VCES = 0.0246 В
VCEA = 4.34 В
ICA= 0.0085 A
IBA= (5.2e-5 + 3.9e-5)/2 = 4.55e-5

Анализ входных и передаточных характеристик.

VBEA = 0.701329 В
IBAэксп =  43.683 мкА
rB DIFF  = 699.116
rC DIFF  = 11615.9
1/ rC DIFF = 8.609e-5
Рассчет β:
Transfer function: β = 199.639
Sensitivity: β = 199.605
BF = 200.601

IEA = 0.008969 A
VBA = 1.6 В
IDIV = 7.5 * IBA = 3.41e-4 A
R2 = 4692.1 Ом
R1 = 21705.4 Ом
Анализ схемы на переменном токе для малого сигнала
ME = 1.41, MIN = MOUT = 1.001.
CIN = 6.01e-5
COUT = 6.423e-6
CE = 0.007
 

KU = 140

KU дБ = 43 дБ















Анализ переходных процессов в режиме большого сигнала













Исследование термостабильности различных каскадов

RB2 = 204366. Ом
RC2 = RC3 = 666.7 Ом
R23 = 1541.38 Ом
R13 = 18578.8 Ом
CIN2 = CIN3 = CIN = 6.01e-5
COUT2 = COUT3 = COUT = 6.423e-6

[bookmark: _GoBack]
image7.png




image8.png
out

W o
o
()

s i

6921 jioo





image9.emf
1.000E-06M


200.000M


400.000M


600.000M


800.000M


1000.000M


0.000


40.000


80.000


120.000


160.000


200.000


V(out)/V(in)


F (Hz)


1.000E-06M


200.000M


400.000M


600.000M


800.000M


1000.000M


-400.000


-300.000


-200.000


-100.000


0.000


100.000


ph(V(out)/V(in)) (Degrees)


F (Hz)


Micro-Cap 9 Evaluation Version


circuit1.cir




1.000E-06M 200.000M 400.000M 600.000M 800.000M 1000.000M

0.000

40.000

80.000

120.000

160.000

200.000

V(out)/V(in)

F (Hz)

1.000E-06M 200.000M 400.000M 600.000M 800.000M 1000.000M

-400.000

-300.000

-200.000

-100.000

0.000

100.000

ph(V(out)/V(in)) (Degrees)

F (Hz)

Micro-Cap 9 Evaluation Version

circuit1.cir


image10.emf
1


10


100


1K


10K


100K


1M


10M


100M


1G


0.000


40.000


80.000


120.000


160.000


200.000


(V(out)/V(in))


F (Hz)


1


10


100


1K


10K


100K


1M


10M


100M


1G


-400.000


-300.000


-200.000


-100.000


0.000


100.000


ph(V(out)/V(in)) (Degrees)


F (Hz)


Micro-Cap 9 Evaluation Version


circuit1.cir




1 10 100 1K 10K 100K 1M 10M 100M 1G

0.000

40.000

80.000

120.000

160.000

200.000

(V(out)/V(in))

F (Hz)

1 10 100 1K 10K 100K 1M 10M 100M 1G

-400.000

-300.000

-200.000

-100.000

0.000

100.000

ph(V(out)/V(in)) (Degrees)

F (Hz)

Micro-Cap 9 Evaluation Version

circuit1.cir


image11.emf
1


10


100


1K


10K


100K


1M


10M


100M


1G


0.000


12.000


24.000


36.000


48.000


60.000


db(V(out)/V(in))


F (Hz)


Micro-Cap 9 Evaluation Version


circuit1.cir




1 10 100 1K 10K 100K 1M 10M 100M 1G

0.000

12.000

24.000

36.000

48.000

60.000

db(V(out)/V(in))

F (Hz)

Micro-Cap 9 Evaluation Version

circuit1.cir


image12.emf
0.000m


0.400m


0.800m


1.200m


1.600m


2.000m


-50.000m


-25.000m


0.000m


25.000m


50.000m


75.000m


v(in) (V)


T (Secs)


0.000m


0.400m


0.800m


1.200m


1.600m


2.000m


4.500


6.000


7.500


9.000


10.500


12.000


v(out) (V)


T (Secs)


Micro-Cap 9 Evaluation Version


circuit1.cir V2.A=10m...50m




0.000m 0.400m 0.800m 1.200m 1.600m 2.000m

-50.000m

-25.000m

0.000m

25.000m

50.000m

75.000m

v(in) (V)

T (Secs)

0.000m 0.400m 0.800m 1.200m 1.600m 2.000m

4.500

6.000

7.500

9.000

10.500

12.000

v(out) (V)

T (Secs)

Micro-Cap 9 Evaluation Version

circuit1.cir V2.A=10m...50m


image13.emf
0.000m


0.400m


0.800m


1.200m


1.600m


2.000m


-50.000m


-25.000m


0.000m


25.000m


50.000m


75.000m


v(in) (V)


T (Secs)


0.000m


0.400m


0.800m


1.200m


1.600m


2.000m


-5.000


-2.500


0.000


2.500


5.000


7.500


v(out) (V)


T (Secs)


Micro-Cap 9 Evaluation Version


circuit1.cir V2.A=10m...50m




0.000m 0.400m 0.800m 1.200m 1.600m 2.000m

-50.000m

-25.000m

0.000m

25.000m

50.000m

75.000m

v(in) (V)

T (Secs)

0.000m 0.400m 0.800m 1.200m 1.600m 2.000m

-5.000

-2.500

0.000

2.500

5.000

7.500

v(out) (V)

T (Secs)

Micro-Cap 9 Evaluation Version

circuit1.cir V2.A=10m...50m


image14.emf
Q1


R1


R2


RC


RE


RLoad


5K


V1


Cin


Cout


CE


0.007


Q2


RB2


RC2


RLoad2


5K


V3


Cin2


Cout2


Q3


R13


RC3


RLoad3


5K


V4


Cin3


Cout3


R23


V2


in


out


out2


out3




Q1

R1

R2

RC

RE

RLoad

5K

V1

Cin

Cout

CE

0.007

Q2

RB2

RC2

RLoad2

5K

V3

Cin2

Cout2

Q3

R13

RC3

RLoad3

5K

V4

Cin3

Cout3

R23

V2

in

out out2 out3


image15.emf
1


10


100


1K


10K


100K


1M


10M


100M


1G


0.000


12.000


24.000


36.000


48.000


60.000


db(v(out)/v(in))


F (Hz)


db(v(out2)/v(in))


db(v(out3)/v(in))


1


10


100


1K


10K


100K


1M


10M


100M


1G


-400.000


-300.000


-200.000


-100.000


0.000


100.000


ph(v(out)/v(in)) (Degrees)


F (Hz)


ph(v(out2)/v(in)) (Degrees)


ph(v(out3)/v(in)) (Degrees)


Micro-Cap 9 Evaluation Version


cascade.cir




1 10 100 1K 10K 100K 1M 10M 100M 1G

0.000

12.000

24.000

36.000

48.000

60.000

db(v(out)/v(in))

F (Hz)

db(v(out2)/v(in))db(v(out3)/v(in))

1 10 100 1K 10K 100K 1M 10M 100M 1G

-400.000

-300.000

-200.000

-100.000

0.000

100.000

ph(v(out)/v(in)) (Degrees)

F (Hz)

ph(v(out2)/v(in)) (Degrees)ph(v(out3)/v(in)) (Degrees)

Micro-Cap 9 Evaluation Version

cascade.cir


image16.emf
0.000u


0.400u


0.800u


1.200u


1.600u


2.000u


-4.000


-2.000


0.000


2.000


4.000


6.000


v(out) (V)


T (Secs)


0.000u


0.400u


0.800u


1.200u


1.600u


2.000u


-4.000


-2.000


0.000


2.000


4.000


6.000


v(out2) (V)


T (Secs)


0.000u


0.400u


0.800u


1.200u


1.600u


2.000u


-4.000


-2.000


0.000


2.000


4.000


6.000


v(out3) (V)


T (Secs)


Micro-Cap 9 Evaluation Version


cascade.cir Temperature=27...67




0.000u 0.400u 0.800u 1.200u 1.600u 2.000u

-4.000

-2.000

0.000

2.000

4.000

6.000

v(out) (V)

T (Secs)

0.000u 0.400u 0.800u 1.200u 1.600u 2.000u

-4.000

-2.000

0.000

2.000

4.000

6.000

v(out2) (V)

T (Secs)

0.000u 0.400u 0.800u 1.200u 1.600u 2.000u

-4.000

-2.000

0.000

2.000

4.000

6.000

v(out3) (V)

T (Secs)

Micro-Cap 9 Evaluation Version

cascade.cir Temperature=27...67


image1.png
+ fu=100 T,





image2.png




image3.png
at

Ve





image4.emf
0.000


2.200


4.400


6.600


8.800


11.000


0.000m


6.000m


12.000m


18.000m


24.000m


30.000m


IC(Q1) (A)


VCE(Q1) (V)


0.8*0.03


0.1/VCE(Q1)


Micro-Cap 9 Evaluation Version


BAX.cir IB=0...0.00013


D


Ñ


0.8*Icmax


Pcmax


----------


  Vce


A


I1=0 


I1=1.3e-005 


I1=2.6e-005 


I1=3.9e-005 


I1=5.2e-005 


I1=6.5e-005 


I1=7.8e-005 


I1=9.1e-005 


I1=0.000104 


I1=0.000117 


I1=0.00013 


IB=0 


IB=1.3e-005 


IB=2.6e-005 


IB=3.9e-005 


IB=5.2e-005 


IB=6.5e-005 


IB=7.8e-005 


IB=9.1e-005 


IB=0.000104 


IB=0.000117 


IB=0.00013 


IB=0 


IB=1.3e-005 


IB=2.6e-005 


IB=3.9e-005 


IB=5.2e-005 


IB=6.5e-005 


IB=7.8e-005 


IB=9.1e-005 


IB=0.000104 


IB=0.000117 


IB=0.00013 


IB=0 


IB=1.3e-005 


IB=2.6e-005 


IB=3.9e-005 


IB=5.2e-005 


IB=6.5e-005 


IB=7.8e-005 


IB=9.1e-005 


IB=0.000104 


IB=0.000117 


IB=0.00013 


F




0.000 2.200 4.400 6.600 8.800 11.000

0.000m

6.000m

12.000m

18.000m

24.000m

30.000m

IC(Q1) (A)

VCE(Q1) (V)

0.8*0.03 0.1/VCE(Q1)

Micro-Cap 9 Evaluation Version

BAX.cir IB=0...0.00013

D

С

0.8*Icmax

Pcmax

----------

  Vce

A

I1=0  I1=1.3e-005  I1=2.6e-005 

I1=3.9e-005  I1=5.2e-005  I1=6.5e-005  I1=7.8e-005  I1=9.1e-005 

I1=0.000104  I1=0.000117  I1=0.00013 

IB=0  IB=1.3e-005  IB=2.6e-005 

IB=3.9e-005  IB=5.2e-005  IB=6.5e-005  IB=7.8e-005  IB=9.1e-005 

IB=0.000104  IB=0.000117  IB=0.00013 

IB=0  IB=1.3e-005  IB=2.6e-005 

IB=3.9e-005  IB=5.2e-005  IB=6.5e-005  IB=7.8e-005  IB=9.1e-005 

IB=0.000104  IB=0.000117  IB=0.00013 

IB=0 

IB=1.3e-005 

IB=2.6e-005 

IB=3.9e-005 

IB=5.2e-005 

IB=6.5e-005 

IB=7.8e-005 

IB=9.1e-005 

IB=0.000104 

IB=0.000117 

IB=0.00013 

F


image5.png
Ve

Q1
Ve





image6.png
Micro-Cap 8 Evaluation Version

a05000 bt in.ir
1800004 -
1200004 -
00004 -
0000,
200004 5 555 ] Taa0 [ [ 00
Lt Right Detta stops
Eleane 436830 158.531u 1148980 2360m
VBE@1 701328m 750.000m 87im 000
40.000m,
32000m -
24000m -
16.000m| -
[o73Zam a.550m)
&.000m| - 5
0000 5 55 T2 Taa ] [ 00
Lt Right Detta Stops
Eloane 8.558m 31.430m 22872m a80.924m

VBEQN(V) 701.328m 750.000m a8671m 1000




