dc Operating Point (Q-Point)
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Q-point is defined by I and Vg
Iz = = =186 uA

Ry  50kQ
Ic = Baclg = (200)(186 uA) = 37.2 mA

Veg = Vee — IcRe = 20V — (37.2 mA)(300Q) = 20V — 11.16V = 8.84V

Q-pointisat I, = 37.2mA , Vg = 8.84V

Vee 20V

IC(sat) = R_C = m = 66.7 mA

The load line (dc) is graphically illustrated as:
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e The circuit has a combination of ac and dc operation



dc analysis

* VCC = +12V

dc input resistance
RIN(base) = BacRg = 90k

If RIN(base) > 10R2 , then

V—( R, )V
B7\R,+R,)

_ ( 4.7k

26.7kQ) 12V = 2.11V

Since VBE = VB - VE
Ve = Vg — 0.7V = 211V — 0.7V = 1.41V

Ve 141V
L= = 2.4mA
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Since [ = I
Ve =Vee —IcRe; = 12V — 2.4V = 9.6V



Vep = Ve — Vg = 9.6V — 1.41V = 8.19V

ac Equivalent Circuit

e Capacitors are replaced by effective shorts (assuming X, = 0 at
signal frequency)

e dcsource is replaced by ground

signal ac at the base

Rin = Rq||Ry| IRin(base)



Rin
Vp = (—) Vi
7 \Rs + Ry /)
R;, : Total input impedance at the base
If RS < Rin , then Vb = Vin

Input Impedance

Blp =1¢
, _ 25mV
T, = I
Vb
Rin(base) = I_
b
V, = I,(r/ + Rg) and I, ~ ﬁ’—

Rin(base) = p@e + Rg)
The total impedance seen by the ac source

Ry =R | Ry |l Rin(base)



Output Impedance

Rout = Rellre
But since the collector resistance r¢ is typically much larger than R, then
Rout ~ RC

Example: Determine the signal voltage at the base in figure below:
I = 2.4mA

<
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RPN

CEU

10mV

, 25mV B 25mV
e = T T 24amA

Rincbase) = B(rd + Rg) = 140(610.402) = 85.5k{2

1—1+1+ 1 —1+1+ 1
R Ry Ry, Rinwasey 22kQ 4.7kQ  85.5k0

Rin = 37k.(2

v —( Rin )V —(3'7kﬂ)10 V = 9.25mV
b= \Rs+R,,) ™~ \apn ) T e



Voltage Gain
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Since V., = IR,
Vy = Ie(re, + RE)
I.R
A, = Ie—c
I,(7; + Rg)
R
A, = ,—C
(Te + RE)



