
EGR326 F'09Assignment #2Due Date: Monday, September 21, 11:00 AMAnalyti
al Exer
ises1. Le
ture Notes Chapter 2 Exer
ise #3 (page 94).2. Le
ture Notes Chapter 2 Exer
ise #9 (page 94).Laboratory Exer
ises1. This exer
ise is similar to Le
ture Notes Chapter 2 Laboratory Exer
ise #7 (page 99).Use the following pro
edure.
• Use the ben
h power supply 
urrent limited to 150mA1. To set this 
urrent limit, set the outputvoltage to 2V and turn the 
urrent limit knob fully 
ounter
lo
kwise (minimum 
urrent). Shortthe power supply outputs together then turn the power supply on. Set the power supply's readoutswit
h to amps. Now turn the 
urrent limit knob 
lo
kwise until the 
urrent display reads 0.15A.Remove the short from the power supply outputs � the supply is now 
urrent-limited to 150mA.
• Set your fun
tion generator for square-wave pulses at a frequen
y of 40 kHz, 5% duty 
y
le, varyingfrom 0V to 10V. Make sure to use an os
illos
ope to verify that the fun
tion generator outputdoes not go below 0V or above 10V before hooking it up to any 
ir
uit.
• Build the 
ir
uit below. 220µH iron-
ore indu
tors are provided in the laboratory. Any 1N400xdiode will do instead of a 1N4001 (e.g., 1N4002, 1N4004).Take note that the 47µF ele
trolyti
 
apa
itors are polarized and must be inserted the right way.A white stripe with a - sign in it along the side of the 
apa
itor indi
ates the NEGATIVE terminal.
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• Use an os
illos
ope to probe the V+ output and turn the +5V supply on, then turn the fun
tiongenerator on. Adjust the fun
tion generator's duty 
y
le until the V+ output has an averagevalue of about +10V. Do not ex
eed 25% duty 
y
le.
• Use the se
ond 
hannel on the os
illos
ope to probe the V+ output in AC-
oupled mode. Set thevolts-per-division setting on the se
ond 
hannel to 50mV/div and measure the amplitude of theripple on the V+ output. You should have 
hannel 1 measuring average voltage (DC 
oupled)and 
hannel 2 measuring ripple amplitude (AC 
oupled).1This step is ne
essary to limit indu
tor and transistor 
urrent in 
ase you mistakenly allow the transistor to be ON
ontinuously. 1



• Vary the duty 
y
le and note how this 
hanges the V+ output voltage. Re
ord and report yourresults in a graph (results are average voltage AND amount of ± ripple around this voltage forea
h duty 
y
le). Do not ex
eed 25% duty 
y
le.
• Return to the duty 
y
le that maintains a nominal +10V output and set the frequen
y to a varietyof values, going to at least a fa
tor of 2 in both dire
tions (i.e., 20kHz to 80kHz). Re
ord andreport your results in a graph (results are average voltage AND amount of ± ripple around thisvoltage for ea
h frequen
y).
• Return to a frequen
y of 40kHz and duty 
y
le for nominal +10V output. Conne
t the ele
troni
load in parallel with the 10kΩ load resistor and vary the load 
urrent in order to explore this
ir
uit's load regulation 
hara
teristi
s. Re
ord and report your results in a graph (results areaverage voltage AND amount of ± ripple around this voltage for ea
h value of load 
urrent).NOTE: Think about why we simply shouldn't repla
e the 10kΩ resistor with the ele
troni
 load.With nowhere to go, the 
urrent �ow will a

umulate 
harge on the 
apa
itor in
reasing its voltageinde�nitely (at least in theory), possibly ex
eeding its voltage rating. The 10kΩ resistor ensuresthat the indu
tor 
urrent always has somewhere to go.When your ele
troni
 load starts drawing �too mu
h 
urrent�, your power supply will go into
urrent limit mode. Consider this a �failure� of your boost 
onverter and make sure you note atwhat load 
urrent level this �failure� o

urred (this would represent the maximum 
urrent outputof your boost 
onverter).2. Explain whether or not you think this 
ir
uit is usable without some kind of feedba
k to monitor theoutput voltage and adjust the frequen
y/duty 
y
le a

ordingly to maintain a steady output voltage.Justify your 
omments.
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