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Considering the closed circuit ABENA and applying
v Kirchhoff's voltage law, we get,
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IgRg+ Vg = 2V
As Vprisnegligible, .
. A 2V

L= 2% = =Y _ =20
B Ry T 100kQ hA

Collector current, I = BI; = 50x20p A = 1000 pA = 1 mA
AV B o o gh S Bacld Bulaly
IR +Vy =9
or ImAx2kQ+ V- =9

or V{E=9—2=TT

(i) When Rj is made equal to 50 k€2, then it is easy to see that base current is doubled i.e.
I; =40 pA.

Collector current, I, = BI; = 50x40 = 2000u A = 2mA
Collector-emitter voltage, Vg = Ve — IR = 9-2mA x2kQ =5V

New operating point is 5 V, 2 mA.
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Solution. Vee = 6 V.Rp=530kQ, R-=2kQ
D.C. load line. Veg=Vee—1-R-
When I. =0, V. =V, =6 V. Ths locates the first pomnt B (OB = 6V) of the load line on
collector-emitter voltage axis as shown in Fig.

When Vo =0.1=V/R- = 6VI2kQ = 3 mA. This locates the second point 4 (O4 = 3mA)
of the load line on the collector current axis. By joining points 4 and B, d.c. load line AB is con-
structed
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Operating point Q. As it is a silicon transistor, therefore, V. =0.7V.
it is clear that :

IgRp+Vgp = Ve
Vee=Vge _ (6-07V

o L= "% 7 soka 1M

Collector current, I = BI; = 100x 10 = 1000 pA = 1 mA
Collector-enutter voltage, Vg = Ver—I-Rr = 6 -1mAX2kQ = 6-2 =4V
Operating point is 4 V, 1 mA.

H.W (i) A germanium transistor is to be operated at zero signal Ic = ImA. If the
collector supply Vcc= 12V, what is the value of Rg in the base resistor
method ? Take = 100.
(i1) If another transistor of the same batch with § = 50 is used, what will be
the new value of zero signal I for the same Rg?
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Vee = 15V B=100: Vy =0.6V

Ry Vep = 8V I-=2mA:R-=7:R;="
Iy
> /dad)
Vee = Veg 1o Re
or 15V = 3V+2H1A><RC

(A5-8)V

RC = % = 315kﬂ

I = I/B = 2/100 = 0.02mA

Vee = IgRg+ Vg

Ve Ve (15-06)V

= = 720 k)
I 0.02 mA
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—IgRp—Vpp— I Rp + V=0
Vep = IgRp+ Vpp IR

Now I.=Ipandl. = Bl . L~
Putting I, = I/P in the above equation, we have,

I
Veg = [FE]RB+IERE+ Vae

or Vee—Vae = Ip (Rg/B+ Rp)
7 = VeE ~Vae
E R +Ry/P
Since I~ = I, we have,
Vee — Ve

It 1s clear that I . is dependent on V. and B, both of which change with temperature.

If R >> Rp/P, then expression for I~ becomes :
Ve =V,
- E BE
This condition makes I (= I;) independent of 3.
If Vi == Vg, then I - becomes :
V,
Io(=1Ip = RL;
This condition makes I (~ I;) independent of V.
If I~ (=) 1s independent of P and V5., the Q-point 1s not affected appreciably by the variations

in these parameters. Thus emitter bias can provide stable Q-point if properly designed.
5
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Emtter voltage w.r.t. ground 1s

Ve = — Ve TR
Base voltage w.r.t. ground is

Vg = Vet Ve
Collector voltage w.r.t. ground 1s

Ve = Vee I R;
Subtracting V' from V- and using the approximation I - =~ I, we have,

Ve=Ve = Vee—IcR) = (Ve * I Rp) (wIp=Ip)
or Vg = Veet Ve —Ic (Re + Ry)
Alternatively. Applying Kirchhoff’s voltage law to the collector side of the emutter bias circuit
in Fig. we have,
Vee=IcRe=Veg— 1" Rg + Vg =0

or Vg = Veet Vg —Ic (Re + Ry)



