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Experinment No.  Input/Qutput |Inpedance of a Transistor Anplifier

| NTRODUCT| ON

The objective of this experinment is to determne for a conmon-
emtter transistor anplifier the followi ng: (1) the i nput inpedance
and vol tage gain as a function of the collector resistance, RC (2)
t he input inpedance and voltage gain as a function of the emtter
resi stance, RE; and (3) the output inpedance as a function of the
source i npedance, RG

PRELI M NARY

P-1. Obtain a small-signal transistor from your instructor
Determne the followi ng specifications for your transistor
from the nmnufacturer's data book (and/or from vyour
i nstructor).

Tr ansi st or NPN or PNP (circle one)

Manuf act ur er

VCEmax = volts vCBmax = volts

VEBmax = volts | Ccont = m | lianperes
Prrax = mlliwatts ICpeak = m | |ianperes
hi e = ohns hre = volts/volts
hf e = mA/ mA hoe = mhos



Using a smal | -si gnal nodel, derive an expression for the input
i npedance (vi/ib) of the common-emtter anplifier of Figure |
as a function of the transistor and circuit paraneters (assune

t he i npedance of the coupling capacitor is zero).



P-3. Using a snmall-signal nodel, derive an expression for the
out put i npedance (vo/io) for the comon-emtter anplifier of
Figure 2 as a function of the transistor and circuit
paraneters (assune the i npedance of the coupling capacitor is
zero).

(I NSTRUCTOR S SI GNATURE DATE )




PROCEDURE

F-1.

F- 3.

F-5.

F- 6.

Bias the circuit of Figure | using the follow ng conponents:

RB = 1 negohm pot enti onet er
RC = 1500 ohns

RE = 1500 ohns

VCC = 0.5 VCEmax

Cl =1 uF

Decrease RB until VCE-Q = VCCU 3. Note the value of RB and
replace the potentioneter wth a fixed resistor of
approxi mately the sanme val ue.

Set the frequency of the signal generator, eg, to 5000 Hertz
and adj ust its magnitude and the nagnitude of RG so that vi =
eg/2 and the output signal, vo, of the transistor is not

cl i ppi ng.

Measure eg, vi, and eo as RCis varied from500 to 2500 ohmns
in 500 ohmsteps, EACH TI ME adj usting RGso that vi = eg/2 and
checki ng the output signal, vo, for clipping.

Repeat F-3 setting RC back to 1500 ohms and varying RE from
500 to 2500 ohns in 500 ohm steps, EACH Tl ME adj usting RG so
that vi = eg/2 and checking the output signal, vo, for

cl i ppi ng.

Set up the circuit of Figure 2 with the following circuit
changes:

RL + RC = 1500 ohns (RL i s the resi stance of the inductor)
C2 =1 uF

L = 10 Henrys

RE set back to 1500 ohms

Set up the signal generator voltage, es, at sone value |ess
than VCE-Q 3 and adjust RS so that vo = es/2. Measure es and
vo as RGis varied from1l/3 of its initial value (F-2) to 5/
3 of its initial value. Do this in five steps, EACH tine
adjusting RS so that vo = es/2.



REPORT

R-1.

R- 2.

Pl ot on the same graph the input inpedance of the transistor
as a function of RC and RE normalized at 1500 Ohnms.

Pl ot the on the sanme graph the voltage gain, Av, as a function
of RC and RE normalized at 1500 GChns.

Pl ot the output inpedance of the transistor as a function of
RG normalized at the initial value of RG

Cal culate the input and output inpedance of the transistor
using the derivations from the prelimnary report and the
circuit paraneters fromthe procedure. Conpare the cal cul at ed
val ues with the neasured val ues.

Di scuss the results.
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Fi gure 2.



