








PRACTICE PROBLEMS

1. Fixed Bias or Base resistor method

Example 6.27 In the fixed bias compensation method (refer to Fig. 6.26), a silicon
transistor with = 100 is used. V=6 V, Rp = 3 kQ, Ry = 530 kQ2. Draw the d.c.
load line and determine the operating point. What is the stability factor?
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Fig. 6.27 DC load line

2. Voltage divider Bias



Example 6.30 In a CE germanium transistor amplifier circuit, the bias is provided
by self bias, i.e., emitter resistor and potential divider arrangement (refer to
Fig. 6.27). The various parameters are: V=16 V, R-=3 kQ, Rp, =2k, R, =
56 k€, R, = 20 k€2 and & = 0.985. Determine (a) the coordinates of the operating
point, and (b) the stability factor S.

Solution: For a germanium transistor, Vg = 0.3 V. As a = 0.985,
B= a __0985 _
l-a 1-0985
(a) To find the coordinates of the operating point
Referring to Fig. 6.29, we have

R, v
TSR +R,

20x10°
76 x 103

. . RR,  20x10* x56x10°
Thevenin’s resistance, Ry = =
R +R, 76 x 10°
= 14,737 k2
The loop equation around the base circuit is
VT = IBRB + VBE + (IB + Ic) RE

Ie I¢
FRB +VB£ + F"‘IC RE

Thevenin’s voltage,

x16=4.21V

1. 1
421 = —x14.737%x10° +0.3+1 (—+1)><2><103
21 66 o 66

3.91 = 1. [0.223 + 2.03] x 10°
Therefore, [I.= 391 1.73 mA
2253x10°
Since Iy is very small, [~ = Iz = 1.73 mA
Therefore, Vo= Voo~ IR — IRy
=Voc=IRc + Rl = 16 - 1.73 x 107 x 5 x 10°
=735V

Therefore, the coordinates of the operating point are /- = 1.73 mA and Vo =
735V,

(b) To find the stability factor S
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Vol 14;37

= (1+66)

8.3685
74.3685

= 67X% =7.537

Exémpr'e 6.31 A CE transistor amplifier with voltage divider bias circuit o
Fig. 6.29 is designed to establish the quiescent point at oz = 12 V, I =2 mA an(
stability factor < 5.1. If Ver =24 V, Ve = 07 V, B = 50 and R, = 4.7 kQ
determine the values of resistors Ry, R, and R,.
Solution:
(a) To determine Ry
Vee = Vec = IcRc = IeRg
= Voo = IR+ Rg], since I- = I
12=24-2x 107 [4.7 x 10° + R]
Therefore, Rp=13kQ
(b) To determine R, and R,

1+ p R R,
Stability factor, S= , where Ry = ————
1+ B [ . (R +Ry)
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5.1 =
f 3 '1
1.3x10
1+ 50 -
(1.3%10° +Ry
[ 3 3
‘o 1450 1.3x10 - 51 ~10
(13x10° + R, ) 3.1

)
S0x1.3%x10° )
Therefore, =9
1.3x10° + Ry

50x1.3x10°
1.3% 10° + Ry = > =7.2kQ

‘RH - 5-9 kﬂ
Also, we know that for a good voltage divider, the value of resistor

R, = 0.1BR,

Therefore, R, = 0.1 x 50 % 1.3 x 10° = 6.5 kQ
RIRI *
Ry= ——
87 R +R,
R x6.5x%10°
59x 108 = 1 202X
R +65x10°

Simplifying, we get R, = 64 k2
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Fig. 6.31

IE=IC T IB

=B lp+Iz=(+p)
Hence Vee = Ry + 15 + Ve + (1 + B) IR
Substituting for /, from Eqgn. (1), we get
-VCC ~ Iy R,

+/ 1 IR
R + R, B]+VBE+( + ) IgRg

VC‘C=R1

-Vcc +15 Ry
Yec = R, R, + R,
| K

] + Vg + (1 + B) IR

S“bstilutiﬂg for VCC’ Rl’ Rz. VBE‘ ﬁand R.E
22+ 1, x5x10°
(100 +5)x10°

22=0952 22+ Iz X5 X 10°] + 0.6 + 6100 I,
22 =20.944 + 11,100 Iy + 0.6
Iy =41.08 pA
Io=Plg=60x41.08 x 10° =246 mA
Applying KVL to collector circuit, we get
Vee = IcRc + Veg + IgRg = IcRe + Ve + (1 + B) IgRy,
Hence Veg = Vec = IcRe = (1 + B) IgRg
=22 - (2.46) x 107 x 2 x 10° - (61) (41.08 x 10™) (100)
=22-492-025=1683V

22=100x10‘[ ]+0.6+(l+60)!8x100



