ELE1EDP 2007 Laboratory:
PSpice: Frequency Response and Power Plot

1 AC Frequency Response

1.1 CAPACITOR Voltagein an RC circuit

Open a new schemati€ile-> New.

Save the file as follows.

File->Save As.

Click on the Parent Directory button, until you reach “My Goumter”.
Click onH: drive.

Navigate to youEL E1IEDP\PSpice folder.

File name:RC

Click on Save.

Now enter the RC circuit given in the first diagram.

C1
-+ 0.47uF




Part | Quantity |

VAC 1

R 1

C 1
GND_ANALOG 1

Double click on each component to set its parameter values.

For the AC \Woltage source V1:

| Parameter| Value |

DC ov
ACMAG 1v
ACPHASE| O

R1is330 and C1 i0.47uF. (Ignore their other parameters.)
Savethis schematic. (Regularly?!)
Place a voltage marker at the junction between the resistbttee capacitor.

To plot the voltage across the capacitor as the source fneguaries (this is called aAC
sweep), do this:

1. Analysis-> Setup -> AC Sweep

2. Set the AC Sweep Type fdecade.

3. Enter these three parameter values:

| Parameter| Value |
Pts/Decade 101
Start Freq| 10
End Freq | 100K

Start the simulation by pressing tRé1 key.

This opens the Probe window and produces a plot of V(R1:Zugefrequency, with the fre-
quency (X-axis) on a log scale. But thisnst yet a Bode plot, because the voltage (Y-axis) is
on a linear scale. So stay inside the Probe window, and select

e Plot ->Y Axis Settings

e Scale:Log
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Now we have aBode plot — of the amplitude of theoltage across C1 as a function of the
frequency of the input signal.

Notice the straight lin@symptotes at thelow andhigh extremities of frequency.

Select the menu iteriools->Cursor->Display. This shows thesoordinates of points on the
curve: in the RC plot this gives frequency and voltage. Yauroave the cursor along the curve
by using thearrow keys (<] —) on your computer’s keyboard.

Questions:

1. What is the approximate frequency of #3sdB point on the graph? (This occurs where
the capacitor voltage ié\/5 ~ 70.7% of its maximum value.)

2. Calculate the time constant= RC'.
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3. Calculate the cutoff frequengy =

4. Compare the calculatef] with the measured-3 dB point.

Have a demonstrator check your Bode plot for the RC circuit.
File-> Save (or Ctrl+S).
File-> Close.

1.2 INDUCTOR Voltagein an RL circuit

Now create a new file namdrL.

Draw the schematic for the RL circuit in the second diagram.

Perform the same analysis as for the previous circuit, iemta produce a Bode plot.
Ensure that a demonstrator seesthe plot and marks your work.
Questions:

1. What is the approximate frequency of #3edB point on this graph?

2. Calculate the time constant= %.
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3. Determine the cutoff frequendy =

4. Comparef, with the -3 dB point.
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2 POWER Plot

Create a new file namedebwer .

Draw the schematic of the third diagram.

V1
5V

Types of partsnote that the voltage source islC battery, VDC.

V)

R1¥/
"ok LR

= — {RVAL}

- |
~ MU PARAMETERS:

0 RVAL 9k

| Part | Quantity |
VDC 1
R 2

GND_ANALOG 1

Details of the parts’ designators and values:

| Designator] Value |

V1 5V
R1 1k
R2 {RVAL}

Notice that the value of resistor R2 is a name with bracedy(twackets) around it{RVAL}.
This represents eariable quantity.

Place a voltage marker (as shown above) at the junction leet®é and R2.

Analysis-> Setup -> DC Sweep
Swept Variable TypeGlobal Parameter.

The next step is essential to define the RVAL parameter sattadysis can proceed.

| Parameter| Value |

Name RVAL
Start Value| 10
End Value| 10K
Increment| 10

Ctrl+G -> Libraries
Library: SPECIAL .glb
Part: PARAM
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| Parametef Value |

NAME1 | RVAL
VALUE1 9k

Ignore the other parameters.
Presd-11 to commence the simulation.
Trace-> Add

Trace Expression: since the power dissipated by a resigtal® its current multiplied by its
voltage drop, this formula should produce a plot for the podvssipated by R2:

I(R2)*(V(R2:1)-V(R2:2))
Notes:
1. If the power curve isegative, then change the sign of the trace expression.

2. Youmust keep only one trace on the graph. (Otherwise the Y scale wmaildrong.) To
delete an unwanted trace, click on its expression (under the grapéglect it, then press
the Delete key on your computer’s keyboard.

Questions:

1. What is the value of thenaximum power transfer? (UseTools->Cursor->Display,
thenTools->Cur sor->Maximum to locate the maximum point of the power curve.)

2. At what value oR2 does this maximum power occur?

3. What'sspecial about that value of R2?

Ensure that a demonstrator seesthe plot and marksyour work.
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