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PURPOUS and OBJECTIVES:

The purpose of this lab is to analyze fixed, self, and voltage divider JFET networks

Equipment:

Function Generator

Agilent – SN 33128


Pulse Generator


Agilent – SN 003861


Oscilloscope


Agilent – SN DS03128

Resistors



(2) 100Ω, 1 Watt
(1)  10KΩ, ¼ Watt

(1) Capacitor, 100pf, Mica
Part One:
Ideal Pulse
We constructed the simple circuit shown in Figure #1. We then set the controls of the pulse generator to: T = 100 µsec, tp = 10 µsec, Vpk = 1V, Baseline VBL = 0V.  We then set the oscilloscope so that it would display two pulses in a manner that made the pulses appear to be ideal. The measured T and tp were 100µs 10 µs respectively. Figure #2 is a screen capture of the oscilloscope graph and readings.
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Figure #1 Loaded generator schematic
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Figure #2 Oscilloscope Screen Capture
Part Two:
Periodic Pulses
Next, using the same circuit assembly, we set the Pulse Repetition Rate (PRR) to 1000 pps. One can think of the PRR as a Hz frequency or the number of pulses per second of time. The time period, or the duration of the high voltage peak, of the pulse (tp) was set to 10 µsec. And the peak amplitude voltage was set to 1 volt. The measured T and tp were 1ms (1 milli-second) 100 µs (micro-seconds) respectively. Figure #3 is a screen capture of the oscilloscope graph and readings.
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Figure #3 Oscilloscope Screen Capture


We made several setting changes to the function generator at this time and adjusted the oscilloscope accordingly to measure the changes in the pulse wave form. Figures 4-6 shown below are the screen captures of the various settings and readings.
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T = 100 ms    tp = 10 µs
Figure #4 Oscilloscope Screen Capture
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T = 100 ms    tp = 0.5 µs
Figure #5 Oscilloscope Screen Capture
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T = 100 µs    tp = 20 µs
Figure #6 Oscilloscope Screen Capture

Part Three:

Offset Pulses
Next, again using the same circuit assembly, we replaced the pulse generator with the function generator. Then we set the function generator and the oscilloscope controls to measure a 1.0 KHz square wave with amplitude of 4Vp-p and an offset of 0 volts. Figure #7 below is the screen capture of our measurements and readings.
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T = 1 ms    tp = 450 µs    VBL = - 2 Volt
Figure #7 Oscilloscope Screen Capture

We made several setting changes to the offset control on the function generator. We offset the wave by +1 volt (Fig. #8) and -1 volt (Fig. #9) and then screen captured the changing wave form with the oscilloscope. We also measured the 10% to 90% rise time (tr) for the negative 1 volt setting.
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T = 1 ms    tp = 450 µs    VBL = - 1 Volt
Figure #8 Oscilloscope Screen Capture
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T = 1 ms    tp = 450 µs    VBL = - 3 Volt    tr = 180 µs
Figure #9 Oscilloscope Screen Capture

Part Four:

Trigger Pulses (Spikes)
We constructed the simple circuit shown in Figure #10. We then set the controls of the function generator to T = 200 µsec at the maximum amplitude.
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Figure 10 Loaded generator driving a differentiator
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T = 200 µs    tp = 100 µs
Figure #11 Function Generator #1 Screen Capture
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T = 200 µs    tp = 100 µs
Figure #12 Function Generator #2 Screen Capture

Conclusion:

General Familiarity
The exercises above were a good method of gaining knowledge and experience with the Function Generator, Pulse Generator, and the Oscilloscope.

We successfully set up a circuit, measured values, and then captured the graph showing the different pulse wave forms created when adjusting the frequency or rather the PRR, the Pulse Repetition rate, the pulse width, and the voltage strength.
QUESTIONS:

1.
Which vertical amplifier coupling mode must be used to observe the true magnitude (voltage level) of any pulse waveform on an oscilloscope?

a.  the AC mode
b.  the DC mode

c.  the GND mode 
d.  either the AC or DC mode
 

2.
When the vertical amplifier of an oscilloscope is in the AC coupling mode, the scope acts as:


a.  a high-pass network
b.  a low-pass network
 c.  a bandpass network
d.  none of the above
3.
The SLOPE control on any Tektronix scope is used: 


a.  To select the slope polarity that is to trigger the sweep. 
b.  When scope is set to best accuracy on the horizontal time base to measure rise time, to switch from measuring rise to measuring fall times.
c.  In conjunction with the TRIGGERING LEVEL control to establish the point on the input signal at which the  sweep is to start
d.  For all of the above. 

4.
Tilt increases in a circuit as:

a.  series C and/or shunt L is decreased
c.  shunt C and/or series L is increased.
b.  series C and/or shunt L is increased


d.  shunt C and/or series L is decreased. 

5.
As the signal wire length in a pulse circuit is increased, which of the following will increase?

a.  rise time only 
b.  fall time only

c.  rise and fall times
d.  tilt only    

6.  A 1K pps square wave having a baseline of 0V and a peak of 5V is applied to the input of a simple RC differentiator. 
 The IDEAL output would be: 

               a.  bipolar spikes having +5V and ‑5V peaks. 

               b.  bipolar spikes having +2.5V and ‑2.5V peaks. 

               c.  a square wave having a baseline of ‑2.5V and a peak of +2.5V. 

               d.  a pure 2.5VDC level. 

7.  If the 1K pps input signal in the preceding problem is applied to a scope in the AC COUPLING MODE, the scope would: 

               a.  Display a square wave having a baseline of 0V and a peak of +5V. 

               b.  Display a square wave having a baseline of ‑2.5V and a peak of +2.5V.    

               c.  Display a pure 2.5VDC level due to the action of the scope's input capacitance.       

               d.  Display a 1KHz sine wave having an average value of 0V. 
8.  When there is no signal input to the Tektronix scope, the horizontal sweep is:
(The meaning of “dormant” is no trace is visible on the screen not even a flat line at the zero reference line.
Also the meaning of “active”, there is a trace visible even if it is only the zero reference line and not particularly the shape of some signal.)
               a.  Dormant in the AUTO trigger mode and active in the NORMAL trigger mode.

               b.  Dormant in the AUTO trigger mode and dormant in the NORMAL trigger mode.

               c.  Active in the AUTO trigger mode and active in the NORMAL trigger mode.

               d.  Active in the AUTO trigger mode and dormant in the NORMAL trigger mode.













