Output Impedance

e Looking into the collector and base terminals, the ac collector
resistance r,; appears in parallel with R, .

Rout ~ RC

Current Gain

e The current gain is the output current I. divided by the input current
I, .
e Sincel. =1,

Aizl

Power gain

Since the current gain is approximately 1, power gain is
approximately voltage gain .

Example: Find the input impedance , voltage gain, current gain, and

* Vout

power gain.
Bac = 200.
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120kQ) 10V = 1.67V

Vg =Vy — 0.7V = 1.67V — 0.7V = 0.97V

Iy = =22 0.97ma
E7 Ry 1kQ '
Input impedance R;, = 1, = 029577:1; = 25.77Q
The ac voltage gain is :
4, =R 28 _ o7
v ; 25.77Q '

AlsoA; = 1
AndA, = A, =776

C: Common-Collector Configuration
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e When a transistor is connected with the collector as the common
(grounded) terminal, it is common collector connection (Emitter

Follower).
e The collector is not at ac ground.
e Because V.- has zero resistance (ideally) to an ac signal, therefore it

is the ac ground.
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Iy s the output current, Iz is the input current, so

Iy . . .
Bac = I—E if ,then I. ~ I iscurrent gain.
B

dc analysis
Vg
I, = —
VBB VBE
IE =

Rg
Assuming I, = Ig, Iz = 1e
ﬁdc

Vee = Vee — Vg



Vee = Vee — IgRg
Veg = Vee = Ve — Ve

Example: Determine Ig, I and I and the voltage at each transistor
terminal with respect to ground (Vz ,Vy and V. ). B4, = 200.

a Ve
u*) —20v
+
Vs —10V L
-T R §10kQ
_ Vep — Vg
Iy = 7
E
10V 0.7V

Tk 0.93mA

Io = Iy = 0.93mA

Iz 0.93mA

I = = 4.65 uA
B=38 7200 H

VC = VCC = ZOV
VB = VBB = 10V
Ve = IRy = (0.93mA)(10k) = 9.3V

C1: Common-Collector Amplifier

e The common collector amplifier is usually referred to as an emitter
follower.
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\ Vour = IeRg

Vout = IeRE
I/iTl = Ie('f"e’ + RE)

I.Rg
Ay = —————=
I,(r; + Rg)



Ay = Ry
V_(Te'+RE)

e Notice that the voltage gain is slightly less than 1,
If Rg > 1, ,then Ay, =1

Input Impedance

e The emitter-follower is characterized by high input impedance. This
what makes a very useful circuit. Because of the high input
impedance, it can be used as a buffer to minimize loading effects
when one circuit is driving another.

Vo L(re + Rg)

Rinvase)y = .- 1

b b

_ BIp(ré+RE)
Ip

= p(r; + Rg)
If Rg>r,

Rin(base) = BRg

Rin =Ri | Ry |l Rin(base)



