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Solution

Q.1 In the circuit of Fig.1, let Vo = 5V, R, = 430kQ, and R, = 2.5 kQ. If Vg = 0.7, then determine
the dc voltage at the collector for 8 = 100,150, and 200.

_— R — _—
Splution. With Vi = 0.7V, from Eq. (9.1),

o 5=07)

BTV sdange. A

Assuming the transistor to be in the active mode,
Ie=PIy
and Vo= Vee—R.1o=5-0025 B
Hence, for = 100, 150 and 200, we get, respectively,
Ve=25V,1.25V and OV.
Clearly, for = 100 and 150, the transistor is in the active mode, while for B = 200, the transistor has gone into

saturation, in which case, V- will be 0.2 V..
This example illustrates that variations 1
active mode of operation, if j becomes (00

n f (due to process variations) can cause a fixed-bias circuit t© g0 out of the
high compared to its nominal value.

Q.2 Assume that a silicon transistor with § = 50,V = 0.6 V,V.. = 22.5V,and R, = 5.6 K is used in
Fig. given below. It is desired to establish a Q-point at Vo = 12V, I, = 1.5 mA,. and a stability factor
S < 3.then determine Rz, R; and R,

Vee

(a)

Fig. 10-6 (a) A self-biasing circuit.



 Solution The current in R, is ¢ + In =~ Ic. Hence, from the collector circuit
of Fig. 10-65, we have

Vee — Ver 22 225 — 12

=70K
Ie 1.5 '

R¢+Rc-

or
R.=70-56=14K

From Eq. (10-17) we can solve for By/R.:

14 Ry/R.
51 + Ry/R.

;Ve find Ry/R, = 2.12 and R, = 2.12 X 1.4 = 296 K. If Ry < 2.96 K, then
< 3.

The base current /4 is given by

3 = 51

I,z%'-};gm;k-?row\

‘We can solve for R, and R, from Eqs. (10-14). We find
Lioriaat s Sk et e
From Egs. (10-15) and (10-18) we obtain

V = (0.030)(2.96) + 0.6 + (0.030 + 1.5)(1.4) = 283 V

Rx = 2. 83 23.6 K

' 995 —283




Q3. For a voltage divider biasing circuit with Vg = 0.65V, V.. = 22.5V,and R; = 5.6 K,R; =
1K,R, = 90K,R, = 10K.

(i) Determine Q-pointif § = 55.

(ii) Determine Q-point if § = 200

(iii) Compare the results of both (i) and (ii) and give the comment on insensitivity of self-bias
circuit to the variation in

R, 10 90

=225V, R,, =10 =9K
V. Ren *100

Applying KVL in Base Emitter loop
Vin = Ve = Ip * Ren + (Ip + I¢) * R,
2.25—-0.65=1I5% (1+9) + 1, *1,
Applying KVL in Collector Emitter loop
Vee = Vegp =1 1+ (I¢) * 6.6,

We know that Iy = %

After substituting all values, we got Iz =24.8 uA, I =1.36 mA,andV  =13.5V
(ii) For second part we have to find all values with 8 = 200
Ig=7.6 uA I, =1.52mA,and Vg = 12.5V

(i) Comparing these values with that of previous values shows that Ve changes by only 1 volt as
beta changes from 55 to 200. This demonstrate the relative in-sensitivity of the self-bias circuit to
variation in beta

Q4. Determine the stability factor (S and S”) for collector to base biasing circuit.

Q5. Derive an expression of stabilization factor (§" = AALBC) in terms of stabilization factor (S).
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