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Experiment 6
JFET Source-Follower Amplifier Design

Intr oduction

Theaim of this experimentis to designandconstructa single-stageJFETsource-follower am-

plifier using the circuit topologyshown in the figure. Suchan amplifier may be usedas the

outputstageof amultistageamplifierto achievea low outputresistance.
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During theexperiment,youwill alsogeneratethe
���

vs � ��� curveof aJFETfor variousvalues

of ��� � , andmeasurethetransistorparameters� ���	� and 
�� .

Preliminary work

Review Section6.9 in thetextbook.

In the preliminarywork section,you will designa JFETsource-follower basedon the given

circuit topology. The DC supplyvoltage,the load resistanceandthe couplingcapacitorsare

givenas:


 ��� 
�� ��� ���
15V 330 � 0.1 � F 10 � F



Thetransistorthatyouwill useis BF245C.This transistorhasthefollowing parameters:

min max

� ���	� 15mA 17mA� 
�� � 5.0V 6.5V

You areasked to designthis amplifier andspecifythe valuesof

��

,

��

, and

��

. The design

requirementsarelistedin thefollowing table.

min max

Outputresistance

������

200 �
Voltagegain  �! 0.40
Input resistance


�"$#
200k �

Peak-to-peakundistortedoutputvoltageswing 3.0V

1. Designthe amplifier anddeterminethe valuesof

%�

,

��

, and

��

. Show all your work

clearly. Write the valuesof theseresistorsin the provided boxesafter finishing your

design:

�� 
�� 
��

Useonly standard values: 10,12,15,18,22,27,33,39,47,56,68,82 ( &('*)
#
� )

2. Analyzeyour circuit for four differentJFETparametercombinationsusingthe resistor

valuesfoundin thepreviouspart.Show all yourwork clearly. Fill out thefollowing table

with thevaluesfoundin youranalysis.
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Experimental work

Beforeconstructingyour circuit, verify thevaluesof theresistorsthatyou aregoingto useby

measuringtheirresistanceswith amultimeter. Makesurethatall resistorsarewithin 2%of their

markedvalues.This will assurethatyourcurrentmeasurementsareaccurate.

During your measurements,make surethatyour oscilloscopeis DC-coupled.This will make it

easierfor you to noteasymmetricwaveforms.

1. Determinethetransistorcharacteristics.This canbedoneusingthefollowing circuit.

-12 V

18 k

470 k
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+
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At thegateside,the H '*I V DC supplytogetherwith the18 k � resistorandthe470k �
potareusedto set 
�� � to a desiredvalue,whichcanbemeasuredusinga DC volt meter.

A signalgenerator(with afloatingoutput)is connectedto thedrainto sweepthedrain-to-

sourcevoltage� ��� approximatelyin the0 to 10 V range.Thediodeassuresthat � ��� is

alwayspositive. Thevoltagedropacrossthe100 � resistoris usedto measurethedrain

current.In thiscircuit, thevoltageatpoint J is � ��� andthevoltageatpoint K is propor-

tional to
���

. If youusetheoscilloscopein the J - K mode,the
���

–� �L� characteristicscan

beobtainedon thescreen.

Constructthis circuit andsetthe signalgeneratorto a triangularwave with MON ' kHz

and20 V peak-to-peakoutput.Generateandplot (print) the
� �

–� ��� curve for 
 � � N ) ,
H ' , H I , H(P , H(Q , H(R , H(S , H(T V. Measure� ���	� by noting the saturationcurrentwhen


U� � N ) V. To measure
U� , set 
U� � closeto where � �OV ) andchangethe100 � resistor

with a 10 K � resistor. Thenslowly adjust 
 � � to determinewhen � � becomesexactly

zeroto find 
U� . (Changingtheresistoris necessaryto beableto measuresmallcurrents.)

2. Constructtheamplifiercircuit usingthevaluesindicatedin thepreliminarywork section.

DeterminetheQ-point: Beforeconnectingthesignalgenerator, measure
�� �	W , � ��W , and


 ���	W , andcomparethesewith your calculations.Calculatethemaximumpeak-to-peak

undistorted(unclipped)outputvoltageswingthatyoucanexpectfor this Q-point.
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3. Measurethe voltagegain of your amplifier: Set the input voltagesignal to a sinusoid

with 5 kHz frequency and500mV peak-to-peakamplitude.Observetheinputandoutput

voltagewaveformson the oscilloscope.Measurethe voltagegain of the amplifier and

comparewith yourcalculations.

4. Determinethe maximum peak-to-peakundistorted(unclipped)output voltage swing:

Graduallyincreasethe input signalamplitudeandobserve the onsetof distortion(clip-

ping) at theoutput.Setthesignalgeneratorto a triangularwave output;this will make it

easierto observe clipping. Graduallyvary the input signalamplitudeanddeterminethe

onsetof distortion(clipping) at the output. Measurethe peak-to-peakmaximumundis-

tortedoutputvoltageswing. Comparethis with your calculationsandcommenton how

thisvalueis relatedto thelocationof theQ-pointon theAC loadline.

5. Observe the linearity of your amplifier: Set the signal generatorback to a sinusoidal

wave output.Settheinput signalamplitudeto a valuesuchthat theoutputpeak-to-peak

voltageswing is 1 V. Comparethe input andoutputwaveformson the oscilloscopeto

geta qualitative feel for the linearity of your amplifier. Put theoscilloscopeinto the J –

K modeto obtainan input–outputcurve. Increasethe input voltageto observe the full

input–outputrelationshipwith distortionvisibleatbothendsof thelinearregion.

6. Measuretheoutputresistanceof youramplifier:To dothis,settheinputvoltagesignalto

asinusoidwith 1 V peak-to-peakamplitude.Measuretheoutputvoltagewith andwithout

theloadresistor, anddeduce

������

.

7. Measurethe input resistanceof your amplifier: To do this, connecta 220 k � resistor

betweenthe signalgeneratorandthe input of your amplifier, therebymakinga voltage

divider between

�"X#

and the 220 k � resistor. By measuringthe voltagewaveform on

eithersideof the220k � resistor, you candeducethevalueof

�"X#

. Comparethis value

with your calculations. In this measurement,set the input voltagesignal to a sinusoid

with 1 V peak-to-peakamplitude.

Measurementresults: Fill out thefollowing tablebasedonyourmeasurements.

+ ,.-/- 0 1 0�2 -/3 + ,.3 0 ,Y-/3
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