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The objectives of this second assignment of NI MyDAQ start by using the different pre-installed features of MyDAQ which are the Digital MultiMeter, the oscilloscope and the Function generator to measure and analyze the characteristics of a half-wave rectifier and the bridge full-wave rectifier and compare the outputs. In addition, the last objective of this experiment is depicting the effect of capacitor filters used in rectifier circuits.
I. Description of the hardware setup

a- Circuit connections
Since the objective of this lab is to implement and test rectifier circuits, I built the three following circuits: the half-wave rectifier, the bridge full-wave rectifier and the bridge full-wave rectifier with a filter. In order to do so, I used the following components and equipments:
• LabVIEW Software
• MyDAQ acquisition system
• PC
• Breadboard
• 5.6 KΩ Resistor
• 1N4007 (Rectifier diode) x4
• 1 uf Capacitor
• Connecting wires
The first circuit I built was the half-rectifier circuit whose diagram appears in figure 1. In this rectifier circuit, I used a diode and a 5.6 Kohms resistor in series on the breadboard. The second circuit I built was the bridge full-wave rectifier circuit whose diagram appears in figure 2. In this circuit we connect four diodes in series and the 5.6 Kohms resistor with its positive terminal at the node relating D4 and D6 and its negative terminal at the node relating D5 and D3. The last circuit is the same as the previous bridge full-wave rectifier but I only added a capacitor of 1uF in parallel with the resistor as appears in figure 3.
[image: ]
Figure 1: Diagram of the half-wave rectifier
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Figure 2: Diagram of bridge full-wave rectifier
[image: ]
Figure 3: Diagram of bridge full-wave rectifier with a filter
b- Connections between MyDAQ acquisition board and the circuit
Now that I have realized the circuits on the breadboard we need to power the three circuits we built and connect it to MyDAQ acquisition board. As appears on the circuit diagrams we have two major connections to MyDAQ board consisting of four connections: AI 0+, AI 0-, A0 0 and Agnd. 
First of all, AI0+ and AI0- constitute the input channels of the oscilloscope and are connected to the terminals of the resistor. The latter show the output of the rectifiers circuit on the oscilloscope. These terminals are shown in figure 4.
On the other hand, AO 0 and Agnd are used as power source and are connected to the input of the circuit since it is used to supply voltage to the circuit. These terminals are shown in figure 5.
[image: ]
Figure 4: AI 0+ and AI 0- of MyDAQ board
[image: ]
Figure 5: A0 0 and AGnd lines of MyDAQ board
c- Input and output lines used 
The input and output lines used as shown in figures 4 and 5 are as follow:
· Input lines are AI 0+ and AI 0- connected across the 5.6 Kohms resistor.
· Output lines are AO 0 and Agnd connected as input voltage source to the rectifier circuits.

d- Photo depicting hardware setup and connections
Pictures 1, 2 and 3 below show the circuits and hardware setup connections of the three circuits realized.
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Picture 1: Half-wave rectifier
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Pictures 2: Bridge full-wave rectifier
[image: ]
Pictures 3: Bridge full-wave rectifier
2. Description of the software setup

a- Modules used and configurations
Now that I have executed the hardware setup and the connected to USB to the laptop, I then launched the software. First, the instrument launcher appearing in figure 6 appeared on the screen.
[image: ]
Figure 6: ELVIS Instrument Launcher
	I then pressed DMM, Scope and FGEN and it appeared on the screen the three modules we will be using in this experiment to apply input wave, display output waves and measure output parameters.
[image: ]
Figure 7: ELVIS Instrument Launcher
Digital Multimeter;

The first feature provided by MyDAQ acquisition board is that it acts as a multimeter. We will use it to measure the resistance of the resistor provided, and some voltages. The banana jack of the device is shown in figure 8.
[image: ]
Figure 8: Multimeter interface of the DAQ board

Once connected, we go to the Digital Multimeter program that we launched previously and which is shown in figure 9. We chose which variable we are measuring voltage, resistance or current.

[image: ]
Figure 9: DMM program of Labview
Scope:

The scope feature of MyDAQ acquisition board offers a plot of the output and enables some measurements. Channel 1 will be used and we put the source to AI0 and the scales and the time base are changed accordingly for every circuit. The Scope program launched appears in figure 10.
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Figure 10: Scope program of Labview

Function GEN :
Function generator feature is used to apply standard waveforms as input to circuits built, whose program snapshot is shown in figure 11. 
[image: ]
Figure 11: Function Generator  program of Labview

We set the following settings for our experiment:

· Waveform on the sinusoidal form.
· Adjust the frequency to 1000 Hz
· Adjust the amplitude to 5.00 Vpp
· And the signal route to AO 0.
· And keep the DC offset on 0.00 V



3. Testing

a) Measure of the 5.6 Kohms resistor

[image: ]
Figure 12:  Snapshot of the resistance value














b) Half wave rectifier measurements

i. Snapshot of output voltage 

[image: ]Figure 13: Snapshot of output voltage
ii. Measure of pk-pk voltage
As appears in figure 13 the pk-pk voltage is 1.968 V.
iii. Measure of Mean using DMM
[image: ]
Figure 14: Measure of mean of output voltage
iv. Measure of PIV
[image: ]
Figure 15: PIV measurement
As we can see the PIV is 2.49 V
c) Bridge full wave rectifier ( without capacitor)

i. Snapshot of output voltage and measure of pk-pk voltage

[image: ]
Figure 16: Output voltage in a full wave rectifier circuit
Peak to peak voltage is 1.445 V.
ii. Measure of Mean using DMM
[image: ]
Figure 17: Mean voltage measurement
iii. Measure of PIV

[image: ]
Figure 18: PIV in full wave rectifier circuit
The peak inverse voltage is 1.98 V.

d) Bridge full wave rectifier with filter ( with capacitor)

i. Snapshot of output and V peak to peak measurement
[image: ]
Figure 19: Full wave rectifier circuit with filter
Peak to peak voltage is 100.33 mV.
ii. Measure of mean of the output wave (using DMM)

[image: ]
Figure 20: Mean of a full wave rectifier circuit with a filter

e) Comparison

· In the half wave rectifier, the diode is conducting in only the positive half. The half wave rectifier has the lowest output mean voltage because of the short time interval where the diode is in the forward bias region. PIV can be calculated by Vm=Vpk which is equal to the measured value of 2.49 V. 
· In the full wave rectifier circuit, two diodes are conducting during each half cycle. This explains the fully rectified output waveform across the resistor. The mean voltage is higher than the one in half wave because the conduction time is longer. 
· The addition of the capacitor which regulates the voltage and reduces the peak to peak voltage to its minimum value (101.33 mV). As a matter of fact, the mean voltage across the resistor has the highest value in this circuit.
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