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EEE 313Electronic Cir cuit Design

Experiment 6
JFET Source-Follower Amplifier Design

Intr oduction

Theaim of this experimentis to designandconstructa single-staged FET source-follaver am-
plifier usingthe circuit topology shavn in the figure. Suchan amplifier may be usedasthe
outputstageof a multistageamplifierto achieve alow outputresistance.
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During theexperimentyouwill alsogeneratehei, vsvpg curve of aJFETfor variousvalues
of vz, andmeasurghetransistoparametergpss andV,.

Preliminary work

Review Section6.9in thetextbook.

In the preliminarywork section,you will designa JFET source-follaver basedon the given
circuit topology The DC supplyvoltage,the load resistanceandthe coupling capacitorsare
givenas:

Vbp  Rp Ch C,
15V 3300 0.14F 104F




Thetransistorthatyou will useis BF245C.Thistransistothasthefollowing parameters:

min max

Ipss 15MA  17mA
Ve[| 50V 6.5V

You are asked to designthis amplifier and specifythe valuesof R;, Ry, and Rs. The design
requirementsrelistedin thefollowing table.

min max
Outputresistancer, ., 20002
Voltagegain A, 0.40
Inputresistancer;,, 200k

Peak-to-peakindistortecbutputvoltageswing 3.0V

1. Designthe amplifier and determinethe valuesof R, R,, and Rs. Shav all your work
clearly Write the valuesof theseresistorsin the provided boxesafter finishing your
design:

Ry Ry Rg

Useonly standard values: 10,12, 15,18,22,27,33,39,47,56,68,82 (x 10" §2)

2. Analyzeyour circuit for four differentJFET parameteccombinationsusing the resistor
valuesfoundin thepreviouspart. Shav all yourwork clearly Fill outthefollowing table
with thevaluesfoundin your analysis.

Ipss |15mMA | 15mA | 17mA | 17mA
|Vp| 5V | 6.5V 5V 6.5V

Vaso

Vbso




Experimental work

Beforeconstructingyour circuit, verify the valuesof theresistorghatyou aregoingto useby
measuringheirresistancewith amultimeter Make surethatall resistorsarewithin 2% of their
markedvalues.Thiswill assurghatyour currentmeasurement@reaccurate.

During your measurementsnake surethatyour oscilloscopas DC-coupled.Thiswill make it
easierfor you to noteasymmetriovaveforms.

1. DeterminethetransistorcharacteristicsThis canbe doneusingthefollowing circuit.
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At the gateside,the —12 V DC supplytogetherwith the 18 k() resistorandthe 470 k2
potareusedto setVs to adesiredvalue,which canbe measuredisinga DC volt meter
A signalgeneratofwith afloatingoutput)is connectedo thedrainto sweepthedrain-to-
sourcevoltagevps approximatelyin the0 to 10V range. The diodeassureshatvpg is
alwayspositive. Thevoltagedrop acrosshe 100¢) resistoris usedto measurghe drain
current.In this circuit, thevoltageat point X is vps andthevoltageat pointY” is propor
tionaltoip. If youusetheoscilloscopen the X-Y mode,theip—vps characteristicsan
be obtainedonthescreen.

Constructthis circuit and setthe signalgeneratotto a triangularwave with f = 1 kHz
and20V peak-to-pealoutput. Generateandplot (print) theip,—vps curve for Vgs = 0,
-1, —2, =3, —4, —5, —6, —7 V. Measurelss by noting the saturationcurrentwhen
Ves = 0 V. To measuré/,, setV;s closeto wherel, ~ 0 andchangethe 1002 resistor
with a 10 K2 resistor Thenslowly adjustVs to determinewhen I, becomesxactly
zeroto find V,,. (Changingtheresistoris necessaryo be ableto measuresmallcurrents.)

2. Constructheamplifiercircuit usingthevaluesindicatedin the preliminarywork section.

Determinethe Q-point: Beforeconnectinghe signalgeneratarmeasuré/;sg, Ipg, and
Vbsq, andcomparethesewith your calculations.Calculatethe maximumpeak-to-peak
undistortedunclipped)outputvoltageswingthatyou canexpectfor this Q-point.
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3. Measurethe voltagegain of your amplifier: Setthe input voltage signalto a sinusoid
with 5 kHz frequeng and500mV peak-to-pealamplitude.Obsene theinputandoutput
voltagewaveformson the oscilloscope.Measurethe voltage gain of the amplifier and
comparewith your calculations.

4. Determinethe maximum peak-to-peakundistorted(unclipped) output voltage swing:
Graduallyincreasethe input signalamplitudeand obsere the onsetof distortion (clip-
ping) atthe output. Setthe signalgeneratoto atriangularwave output;this will make it
easierto obsene clipping. Graduallyvary the input signalamplitudeanddeterminethe
onsetof distortion(clipping) at the output. Measurethe peak-to-peaknaximumundis-
torted outputvoltageswing. Comparethis with your calculationsandcommenton how
thisvalueis relatedto thelocationof the Q-pointonthe AC loadline.

5. Obsernre the linearity of your amplifier: Setthe signal generatorbackto a sinusoidal
wave output. Settheinput signalamplitudeto a valuesuchthatthe outputpeak-to-peak
voltageswingis 1 V. Comparethe input and outputwaveformson the oscilloscopeto
geta qualitative feel for the linearity of your amplifier Putthe oscilloscopanto the X—
Y modeto obtainan input—outputcurve. Increasehe input voltageto obsenre the full
input—outputrelationshipwith distortionvisible at bothendsof thelinearregion.

6. Measureheoutputresistanc®f youramplifier: To dothis, settheinputvoltagesignalto
asinusoidwith 1V peak-to-peakmplitude.Measureheoutputvoltagewith andwithout
theloadresistoranddeduceR,,;.

7. Measurethe input resistanceof your amplifier: To do this, connecta 220 k{2 resistor
betweenthe signalgeneratorandthe input of your amplifier, therebymakinga voltage
divider betweenR;,, andthe 220 k) resistor By measuringthe voltagewaveform on
eithersideof the 220k(2 resistor you candeducethe valueof R;,. Comparethis value
with your calculations. In this measuremensetthe input voltage signalto a sinusoid
with 1V peak-to-pealamplitude.

Measurementresults: Fill outthefollowing tablebasednyour measurements.

Ipss |Vp| Veso Ipg Vbso

Av V;?p Rout Rin




