ECE 311 Lab 14:

[ DC Differential Amplifiers ]

Professor Miller
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We have nor given or received any aid on this project.

Ray Eggers:

_______________________________________

Vladi Gergov:

_______________________________________

Brandon Harris:
_______________________________________

Objectives:
1. To asses the concepts of differential amplifier emitter resistors.

2. To determine how the input terminals of a differential amplifier are held close to 0V.

3. To properly employ split power supplies in a differential amplifier.

4. To evaluate the roles of the components of a differential amplifier.

5. To test the operation a current source in place of an emitter resistor.

6. To simulate the DC conditions of various differential amplifier circuits using Electronics Workbench.  

Equipment: 


11
Resistors:
1,000 ohms (3), 22,000 ohms, 33000 ohms (3), 39,000 ohms, 47,000 ohms (3) 56,000 ohms (2), 220,000 ohms, 470,000 ohms

  2
2N5210 NPN Transistors


Triple Power Supply



Millimeter



Electronics Workbench

Schematics:

Figure 14 – 3[image: image1.png]
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Figure 14 - 4

Simulation Results:

Table 14 - 1

	Device
	Predictions

	
	VC
	VB
	VE
	VCE
	IC
	IB
	I39K

	Q1
	6.36V
	-504V
	-.623V
	6.98V
	183A
	504nA
	368A

	Q2
	6.36V
	-504V
	-.623V
	6.98V
	183A
	504nA
	


Table 14 - 2

	Device
	Predictions

	
	VC
	VB
	VE
	VCE
	

	Q1
	6.43V
	-500V
	-.623V
	7.05V
	182A

	Q2
	6.43V
	-500V
	-.623V
	7.05V
	182A

	Q3
	-6.23mV
	-6.29V
	-.694V
	6.31V
	365A


Lab Results:

Table 14 - 3

	Device
	Measurements
	Calculations

	
	VC
	VB
	VE
	VCE
	IC
	IB
	I39K

	Q1
	6.44V
	-110V
	-.695V
	7.14V
	182A
	110nA
	368A

	Q2
	6.6V
	-150V
	-.694V
	7.29 V
	178A
	150nA
	


Conclusion:

In this lab we learned about the dc differential amplifier, which is an integral component used in the operational amplifier integrated circuit. We learned that this circuit provides two inputs and outputs, also that it is powered by “split supplies” typical for op-amps.  The circuit’s base currents are very small therefore the voltages dropped by Rb1 and Rb2 will be small also and thus the voltages at the base are close to zero this forward biases the diode and allows current flow.  It is also important note that it is essential to have matching transistors otherwise the current will not be split equally amongst the two transistors. In this circuit controlling Re controls the emitter current and Rce controls the Vce for each transistor.
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