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4.Voltage-Feedback Bias Circuit:

Fig. 9-7a shows a voltage-feedback bias circuit.

Analysis:

< For the input (base-emitter circuit) loop
as shown in Fig. 9-7b:
+Vee = IcRe —IpRy = Vg — IRy =0
Ip=I+Ig=Ig=1.=pI,

+ Ve = BlgRe — IgRg — Vg — BIgR =0

— Vee = Ve
Ry + B(Re + Ry)
<« For the output (collector-emitter circuit)
loop as shown in Fig. 9-7c:
+ IRy + Vg + IcRe = Vo =0
el =1,
IVCE =Vee —Ic(Re + RE)’

Iy

Load-Line Analysis:
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Continuing with the approximation Iy = I. will result

in the same load line defined for the voltage-divider and
emitter-biased configurations. The levels of Iy will be

defined by the chosen base configuration.

Design:
For an optimum design:
1
Vego ==V,
cEQ = 5 Yee
1 V.
Iop=—In o =—CC
€Q = 5 C(sar) 2(R. + Ry)
1
V,=—
E 10 cc
Ry < B(R¢ + Rg)
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[9-12]

Fig. 9-7



Example 9-2: (Negative Supply)

Determine Vi-and Vj for the circuit of Fig, 9-8.

Solution: .
—_ IBRB - VBE + VEE - ﬂ (Kﬂ) ¥ LUH'F . :- -‘-4 W
Ver — ¥, 9-0.7 z l\l
IE = -EERE BE = lﬂﬂk =33‘LEA Ry & 100K Vg =9V
I.=fI,=(45)(83u)=3.735mA
Vi =—I.R. =—(3.735m)(1.2k) = —4.48V Fig. 9-8
Vi =—I5R,; =—(83)(100k) = 8.3V ———

Example 9-3: (Two Supplies)

Determine Vi-and Vg for the circuit of Fig. 9-9a. <
v q.—_]

I.—
10 pF

Solution: |
From Fig. 9-9b:

R, =R ||Rz = 3.2.&“2.21{: 1.73K0)

= Vec+ Ves _ 20+20 —3.85mA

R +R, 8.2k+2.2k

E, =IR, — V. =(3.85m)(2.2k) - 20=—-11.53V
From Fig. 9-9c:

Ip=(B+1)1,

[ = VEE - ETlr - VEE

B Ry +(#+1)Rg
20-11.53-0.7

- ~35.39 D =
1.73k + (121)(1.8Kk) HA oy

I = Bl =(120)(35.39) = 4.25mA

Vi = Voo — I.Re = 20— (4.25m)(2.7k) =8.53V

V, =—Ep, — IyRy, =—(11.53) — (35.394)(1.73k)
=-11.59V
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Example 9-4: (Common-Base)

Determine Vigand Iy for the common-base configuration of Fig. 9-10.

Solution:
Applying KVL to the input circuit:
— Vg + IgRg + Vg =0 A=
_ — 1. ¥i 9—" + .E"—"-" Vg
1= Yee = Vos 4707 05,0 < '
R, 1.2k Rg @ 1210 Re @ 24k02
Applying KVL to the output circuit: " i : il
+ Vg +I.Re — Ve =0 B il
Ves = Voo — IcRe . bl
with I, =1,
Vop =10—(2.75m)(2.4k) =3.4V Fig. 9-10
I 275m
Ip=-t= =45.8
Example 9-5: (Common-Collecton

Determine Iz and Vg for the common-collector (emitter-follower) configuration of
Fig. 9-11.

Solution:

Applying KVL to the input circuit:
_IERB_FBE_IERE+VEE=U "
Ip=(f+1Iy
I. = VEE — VBE'

5=
Ry +(B+1)Rg
_ 20207 45734

240k + (91)(2k)

I.=(B+1D)Ig=(91)(45.73 ) =4.16mA
Applying KVL to the output circuit:

— Vg + IgRg + Vi =0
Vg = Vg — IRy = 20— (4.16m)(2k) =11.68V
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Example 9-6: (PNP Transistor)

Determine Vg for the voltage-divider bias configuration of Fig. 9-12.

Solution:
Testing: PR =10R,
{120%(1.1k)=10(10k)
1320 = 100k satisfied)
= szcc = [10;5)(_18} =-316V
R +R, 47k+10k

V, = Vy— Vi ==3.16 - (<0.7) =—2.46V
Lo=I, =Y =2% ) 24ma
R, 1.1k

—IgRg + Vg — IcRc + Ve =0 (KVL)

Vg =—Vioe + I-(Re + Ry)
= 18+ (2.24m)(2.4k +1.1k) =—10.16V

. For the fixed-biased configuration of Fig. 9-2a with the following parameters:
Vee = +12 V, B = 50, Rg = 240 kQ, and R = 22 kQ, determine:

Ipg, Icg. Vewg, Vb Voo and Ve

2. Given the device characteristics of Fig. 9-13a, determine Vge, Rp, and Ry for the
fixed-bias configuration of Fig. 9-13b.

Fig. 9-13
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