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» The fixed-bias circuit of Figure below provides a relatively straight
forward and simple introduction to transistor DC bias analysis.

» Even though the network employs an NPN transistor, the equations and
calculations apply equally well to a PNP transistor configuration merely
by changing all current directions and voltage polarities.
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» For the DC analysis the network can be isolated from the indicated AC
levels by replacing the capacitors with an open circuit equivalent.

» In addition, the DC supply VCC can be separated into two supplies (for
analysis purposes only) as shown in Figure below.

» The separation is valid, as we note in Figure below that VCC is connected
directly to RB and RC just as in Figure below.
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» The analysis or design of a transistor amplifier requires a knowledge of
both the DC and AC response of the system.

» The analysis or design of any electronic amplifier therefore has two
components: the DC portion and the AC portion.

» Fortunately, the superposition theorem is applicable and the investigation
of the DC conditions can be separated from the AC response.
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» To analysis any network in following these rules are true:

VBE = ().7V

I = (B + DIz = I

I = Blp
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Consider first the base—emitter circuit loop of Fig. 4.4. Writing Kirchhoft's voltage equa-
tion in the clockwise direction for the loop, we obtain

+VCC e [BRB = VBE = ()

Note the polarity of the voltage drop across Rp as established by the indicated direction of
I. Solving the equation for the current /5 results in the following:

Vee = Ve
Rp

IB=
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The collector—-emitter section of the network appears in Fig. 4.5 with the indicated direc-
tion of current /- and the resulting polarity across R.. The magnitude of the collector cur-
rent is related directly to /g through
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Ic = Blg

[t is interesting to note that because the base current is controlled by the level of Rg and
I 1s related to Ig by a constant 3, the magnitude of /- is not a function of the resistance
R.. Changing R to any level will not affect the level of /5 or I as long as we remain in
the active region of the device. However, as we shall see, the level of R will determine the
magnitude of Vg, which 1s an important parameter.
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Applying Kirchhoff's voltage law in the clockwise direction around the indicated closed
loop of Fig. 4.5 results in the following:

VCE + ICR(‘ = V((‘ = ()

and VCE — VCC == ICRC

which states that the voltage across the collector—emitter region of a transistor in the fixed-
bias configuration is the supply voltage less the drop across R
As a brief review of single- and double-subscript notation recall that

Vee = Ve — Vg
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where V- is the voltage from collector to emitter and V- and V are the voltages fron col-
lector and emitter to ground, respectively. In this case, since Vg = 0 V, we have

Y T TR P U —— Y
AL MUSTAOSAL UNIVERSITY

Vee = Ve
In addition, because
Vee = Vg — Vi
and Vy = 0V, then
Vee = Vg
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Determine the following for the fixed-bias configuration of Figure below

Vee =+12V
a. I, and /- o i
b. Ve,
Re
C. VB and Vc'. Ry l 22kQ
: I 2
d. Vgc. o + IOKF — :::Jtpul
l I K
ac C|1 \
input i Vee  B=30

10 uF /
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Vee — Vee 12V =07V

a. Eq.(4.4): Ig, = = 47.08 nA

Ry 240 k()

b. Eq (46) VCEQ o= VCC == ICRC
12V — (2.35mA)(2.2kQ)
= 6.83V
C. VB - VBE =07V
Ve = Veg = 683V
d. Using double-subscript notation yields
VBC = VB S VC =07V —683YV
= —6.13V
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