
ECE 431/531 Lab Session

April 9, 11th @Teer 216 



Objectives

1. Understanding working principle of PWM controller UC2823

2. Building a boost converter

3. Implementing open loop control on boost converter

4. Implementing closed loop control on boost converter



Introduction: PWM IC

NOTCH



What you will need

• 2 pairs of banana-plug wires for power supply

• 1 pair of banana-plug wires for multimeter

• Two voltage probes

• 1 current probe kit

• Components



Introduction: Multimeter



Introduction: Breadboard

breadboard     connection

❑Test connection with multimeter. Use jumper wire to connect to breadboard contacts. 



Introduction: Power supply

Set output voltage

Set output current limit

Actual output voltage

Actual output current

Set
❑Channel 1: 1 V, 3A

❑Channel 2: 12 V, 0.1A

❑Channel 3: DO NOT USE

❑Turn on Channel 1 and 2 of power supply. Use `DCV` function of the multimeter to test their 
output. 

❑Turn off channels 1 and 2 of power supply.



Introduction: Oscilloscope

• Use the internal reference waveform to test the function of scope and probe. 

❑Capture a square waveform.



Introduction: Current probe

Example: Clamp the conductor to measure 
the current. 

Make sure the clamp is in lock position to measure. 



Introduction: Schematics standards

Connected.

Not Connected.

Power ports (labels): if they have the same name, 
they are wired together; otherwise, no.
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Step 1

• Install capacitors for VCC (pin 15). Connect 12 V power supply to VCC (pin 15), GND of power 
supply to GND (pin 10). Measure the reference voltage of VREF (Pin 16) with either multimeter or 
oscilloscope. 

❑You should be able to capture a 5.1 V voltage on VREF (pin 16)
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Step 2

• Configure clock. Pick your choice of 𝑅𝑇 , 𝐶𝑇 and install them to pin 5, 6. Observe waveforms on 𝐶𝑇 
(pin 6) with oscilloscope. 

❑You should be able to see a sawtooth waveform on 𝐶𝑇 (pin 6), fluctuating from 1 V to 3 V. 
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Step 3

• Configure the 𝐼𝐿𝐼𝑀𝑅𝐸𝐹 , 𝐼𝐿𝐼𝑀 𝑆.𝐷.(This is necessary to enable the internal OPA). Build a voltage 
follower with the internal OPA. Change the trimmer potentiometer. Measure its voltage. 

• You should be able to see the voltage change of pin 3. 
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Step 4

• Connect 𝑉𝐶𝐶  (pin 15) to 𝑉𝐶(pin 13), GND (pin 10) to PWR_GND (pin 12). Measure the output signal 
on pin 14. 

❑You should be able to see PWM waveforms (square waves jumping between 0 and 12 V). Change 
the potentiometer, you should be able to see the duty ratio changing. 
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Step 5

• Install power circuit. Refer to the pin mapping of MOSFET and DIODE as above. Make sure 
using the power resistor as load. And use Channel 1 (< 5V) as the input for boost converter.

❑Check connection with multimeter `cont` function. 
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DIODE SCHOTTKY 
45V 30A



Step 6

• Connect control board to power board, they should be as close to each other as possible. Perform 
open loop control of boost circuit. Adjust the potentiometer, check the output voltage. 

❑Capture an output voltage varying with the potentiometer. 
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CAUTION!
The output resistor may get hot! 
Don’t touch it.



Step 7

• Measure the inductor current with current probe. Play with 𝑅𝑇 , 𝐶𝑇 (change both or either), 
explore configurations for CCM, DCM.

❑You should be able to capture CCM and DCM current waveforms with different sets of 𝐶𝑇 , 𝑅𝑇. 
Measure with current probe.
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Step 8

• Run circuit in CCM. Build voltage divider for output voltage. We aim for 10.2 V output voltage, so 
the voltage divider shall be ½. Observe the output voltage and the divided voltage. 

❑You should be able to see that the divided voltage is exactly half of the output voltage. 
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Step 9

• Remove the voltage follower setup. Connect your sampled (divided) output voltage to the N.I. of 
OPA (pin 2). Connect VREF (pin 16) to INV of OPA (pin1). Insert your compensator. Tune your 
compensator (if necessary) to stabilize the output of OPA (pin 3). 

❑You should be able to see that the output (pin 3) of OPA be stable instead of jumping drastically. 
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Step 10

❑Change input voltage, the output voltage should stabilize itself. Record a video if you have a 
phone.
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GOOD JOB!



Reference schematic & prototype
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