ECE 321 - Quiz #4 - Name

BJT Amplifiers & 2-Port Models

1) BJT Amplifier: DC Analysis. Determine the Thevenin equivalent of R1 and R2 as well as the Q-point.
Assume ideal silicon transistors:

- |Vbel=0.7V
. B=30
«  Re =900 + 100*(your birth month) + (your birth day)
Re Vb Rb Vce Ic
900 + 100*mo + day
1414 3.00V 75k 9.41V 580.6UA
+12V
R1
300k Re
3k Rb Rc
75K 10.26V 3
C
b
o 301b
e
R2 Re 3.00V \_ j
100k Ic
1414

19.35uA

580.6uA




2) BJT Amplifier: DC Design. Determine R1 and R2 so that

+ The Q point is Vce = 6.00V and
+ The Q point is stabilized for variations in 3

Assume

« Ideal silicon transistors ( Vbe = 0.7V, B = 30)

« Re =900 + 100*(birth month) + (birth day)

Re R1 R2 Vb Rb
900 + 100*mo + day
1414 2443k 4783 41965V 4k
16.875k 5243 2.844V
+12V

T

R1

24 43k Re

R2
4783

L

To stabilize the Q-point
(1+B)R. >>R,
43.83k2 >> R,

Let Rb =4k
For Vce = 6V

I = (Mj = 1.345mA

3000+1414(%)

I, =5 =44.83uA

1.345mA

2.844V

Vi :Rb1b+0-7+Re(1b +IC) = 965V

1.965V

R, = (ﬂ) R, =2443%€ 16.875k



16.875k

5243

2.844V

2.844V

16.875k


3) BJT: AC Analysis: Draw the small signal model for the following BJT amplifier. Assume

- rr=2000Q
- B=30
+2v
120K 6k
c Vout
| | b Cc
i
e
4k
Vin f{/ 60k 3
i
i
2k
s
ok 30 Ib
€
120k 60k




4) 2-Port Models. Determine the 2-port model for the following circuit:

R Rin Ain Rout Ao
900 + 100*mo + day
1414 1828 0 2961 -6.53
vin 1k 2k Vout
s
R 2k y )30 R 3
G )

Rin =1k + 1414 112000 = 1828
Ain=0

Rout =2k + 3k Il 1414 = 2961

Ao: SetVin=1V

_ 828.4 _
Vy = (828_4+1k) 1V=0.4531V

Iy = (%,jlv) =226.51A
301, = 6.796mA
Vou = —6.796mA - (1414113000)

Vour =—6.531V
Ao =-6.531



5) 2-Port Models. Determine the 2-port model for the following circuit:

R Rin Ain Rout Ao
900 + 100*mo + day
1414 22.35Kk 0 1714 -1.273
Vin Vout

G 9

e
2k 30 Ib
50k 3k 4k
% R 10k

1239 ohms

G I 9

R,, = 50kl (2k + 31(1239))

R, =22.35kQ
Ai=0

Rout = 3k Il 4k = 1714 Ohms
Ao: Apply 1V to Vin

1V
Iy = (2k+31-1239) =24.75pA
1. =301, = 742.6pA
Vou = —(3kl4k)742.6pA = -1.273



6) Determine the 2-port model for three cascaded CE amplifiers

R Rin Ain Rout Ao
900 + 100*mo + day
1414 2000 0 1414 -9266
R
V3
-30 V2

R
Vo V1 R V2
2000 % -30V0 2000 -30v1 2000
L

Aout: Apply 1V to Vin
Vo = 1V

V, =( 2000 )(—30)(V0)=—17.57V

2000+1414

sz( 2000 )(—30)(V1)=+308.9V

2000+1414

V3 =(=-30)V, =-9266V









