
ECE207 Lab 14 Tips 

 Type simulink at MATLAB prompt 

 Select “File | New | Model”  

 Needed blocks appear under the “Simulink” library: 

o Continuous  Transfer Fcn 

o Sinks  To Workspace; choose “Array” for “Save Format” type 

o Ports & Subsystems  In1, Out1 (used for direct linkage to MATLAB workspace) 

o Sinks  Scope 

o Sources  Step 

o Math Operations  Sum 

o Math Operations  Gain 

 Double-click on a block to configure its details 

 Type Ctrl+I to flip the block to place input on the right side 

 Double-click a wire to assign a label 

 Click and hold to connect a wire from an output to an input; shortcut: select the source block and then 

Ctrl+click on the destination block 

 Select “Simulation | Configuration Parameters” (Ctrl+E) to adjust start and stop times and max step size 

 Click the arrow or type Ctrl+T to start the simulation 

 In MATLAB, enter plot(tout,simout) to plot the results from the “To Workspace” block; complete 

the graph using grid on, xlabel, ylabel, title, and axis 

 With all commands on the same line, use up arrow to retrieve, edit, and re-run: plot(tout,simout), grid 

on, xlabel('Time [s]'), ylabel('nm [rpm]'), title('Control System #1 Step Response'), axis([0 .005 0 1000]) 

 If you see the following error message, “??? Error using ==> plot, Vectors must be the same lengths”, 

type Ctrl+E to open the configuration parameters dialog box, select “Data Import/Export,” and uncheck 

the “Limit data points to last:” box or increase its value from the default of 1000; type whos at the 

MATLAB prompt to determine the length of the Simulink arrays used in the plot command  
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Lab 14—Feedback: Time Response

Purpose

This lab and the next will give you an opportunity to exam-
ine the response of several systems that control the speed of 
a d-c motor, see how robust they are in the face of changing 
speed, and observe how feedback enlarges the bandwidth 
of the system.  All work will be done outside of class.

Deliverables

 • Completed hand-in page

 • All simulink attachments

Procedure

 1. Simulate using simulink the performance of the d-c 
motor whose model is shown in Fig. 1.  Vc is to be 
a 40-V step.  Run the response for 0 ≤ t ≤ 5t.  Attach 
the simulink output as Attachment 1 after the hand-
in page.  Save this model—you’ll need it later.

 2. Simulate the d-c motor shown in Fig. 2 using the 
same input and time scale as in step 1.  Attach the 
output as Attachment 2 to the hand-in page.  Save 
this model, too.

 3. On the hand-in page, compare these two motor 
systems, discussing briefly:

  a. the robustness of the two open-loop systems you 
just simulated, noting how sensitive the input-out-
put relationship is to changes in the motor’s char-

acteristics.  (Robust means how immune the motor 
speed is to changes in the load on its shaft.)

  b. whether this is a practical control scheme when 
constant speed under varying loads is required.

 4. Use simulink to simulate the d-c motor using the 
control scheme shown in Fig. 3 (next page).  Apply 
a 1-V step input.  Set the simulation time to 5 ms 
and set the maximum step size to 0.00001.  Attach 
the output as Attachment 3.  Save this model for 
later use.  Also complete the table on the hand-in 
page.

 5. Simulate the control scheme using the second d-c 
motor as shown in Fig. 4 (next page).  Set the simu-
lation time to 10 ms and the step size to 0.00001.  
Attach the output as Attachment 4 and complete 
the table on the hand-in page.

 6. On the hand-in page, compare these two control 
systems, discussing briefly:

  a.  the robustness of these last two closed-loop sys-
tems.

  b.  how they differ from the first two in transient be-
havior?

  c.  which systems would react more quickly to 
changes in input.

  d.  whether these last two are overdamped or un-
derdamped [clue: check ζ vs. 1].

  e.  whether these control schemes are practical 
when constant speed under varying loads is re-
quired.

 7. Simulate the control scheme using the first d-c mo-
tor but with a different feedback tachometer as 
shown in Fig. 5 (next page).  Attach the output as 
Attachment 5 and complete the table on the hand-
in page.

Finishing

The completed hand-in page with five attachments in the 
required order is due at the beginning of the next class after 
the day of assignment.
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Date ___________________________  Bench # __________

By ___________________________________________

___________________________________________

___________________________________________

Turn in this page with all required data, calculations,
and discussion by the deadline given in the lab instructions.

Section # ______________ Lab 14

3a. Fig. 1 vs. Fig. 2: Robust?

4. Parameters for system of Fig. 3

Theoretical Simulation % difference

K

ωd

ζ

ωn

Use peak times for ωd and percent overshoot for ζ.

5. Parameters for system of Fig. 4

Theoretical Simulation % difference

K

ωd

ζ

ωn

(Clue: This table may not fit the system parameters well.  If 
it doesn’t, state the appropriate parameters.)

3b. Fig. 1 vs. Fig. 2: Practical?

6a. Fig. 3 vs. Fig. 4: Robust?

6b. Fig. 3 vs. Fig. 4: Transient behavior

6c. Fig. 3 vs. Fig. 4: Which is quicker?

6d. Fig. 3 vs. Fig. 4: Damping?

6e. Fig. 3 vs. Fig. 4: Practical?

7.  Parameters for system of Fig. 5

Theoretical Simulation % difference

K

ωd

ζ

ωn
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Attachment check list (in order)

	 ®  1. Simulation of Fig. 1

	 ®  2. Simulation of Fig. 2

	 ®  3. Simulation of Fig. 3

	 ®  4. Simulation of Fig. 4

	 ®  5. Simulation of Fig. 5
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Lab 15—Feedback: Bandwidth

Purpose

This lab continues the previous one, observing how feed-
back increases the bandwidth of the system.

Deliverables

 • Completed hand-in page

 • All Bode plot attachments

Procedure

 1. Generate using matlab a Bode magnitude plot for 
the system of Fig. 1.  Attach the output as Attach-
ment 1 to the hand-in page.  Fill in the blanks on 
the hand-in page for sine input with a 40-V ampli-
tude.

 2. Similarly, get a Bode magnitude plot for the system 
of Fig. 2, attaching the output as Attachment 2 and 

filling in the blanks on the hand-in page.  The input 
is to be a sinusoid with a 2-V amplitude.

 3. Finally, generate a Bode magnitude plot for the 
modified system of Fig. 3, attaching the output as 
Attachment 3 and filling in the blanks on the hand-
in page.  Use an input with an amplitude of 2 V.

 4. On the hand-in page, discuss briefly the effect of 
feedback on bandwidth.

Finishing

The completed hand-in page with three attachments in or-
der is due at the beginning of the next class after the day 
of assignment.
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Date ___________________________  Bench # __________

By ___________________________________________

___________________________________________

___________________________________________

Turn in this page with all required data, calculations,
and discussion by the deadline given in the lab instructions.

Section # ______________ Lab 15

Attachment check list (in order)

	 ®  1. Bode plot for Fig. 1

	 ®  2. Bode plot for Fig. 2

	 ®  3. Bode plot for Fig. 3

1. Bode plot for system of Fig. 1

i) Output rpm for VC = 40 V, ω = 2 rad/s __________________

ii) Output rpm for VC = 40 V, ω = 1000 rad/s ______________

2. Bode plot for system of Fig. 2

i) Output rpm for VC = 2 V, ω = 2 rad/s ____________________

ii) Output rpm for VC = 2 V, ω = 1000 rad/s _______________

3. Bode plot for system of Fig. 3

i) Output rpm for VC = 2 V, ω = 2 rad/s ___________________

ii) Output rpm for VC = 2 V, ω = 1000 rad/s _______________

4. Effect of feedback on bandwidth




