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PHYSICS 201
LAB 7 
Part 1. RC Circuit
[image: image1.emf]V1

9 V 

S1

Key = Space 

R1

1.78kΩ

R2

1.62kΩ

R3

1.82kΩ

R4

2.43kΩ

C1

1.4µF

C2

2.2µF

C3

1.2µF

XSC1

A B C D

G

T


Find the equivalent resistance of the charging circuit. Show work. 

	


Find the equivalent capacitance of the charging circuit.  Show work. 

	


Find the theoretical time constant of the charging circuit.  Show work. 

	


Find the equivalent resistance of the discharging circuit. Show work. 

	


Find the equivalent capacitance of the discharging circuit.  Show work. 

	


Find the theoretical time constant of the discharging circuit.  Show work. 

	


Determine the simulated charging time constant.  Paste the appropriate oscilloscope screen. 
	


Determine the simulated discharging time constant.  Paste the appropriate oscilloscope screen. 

	


Part 2. Digital to Analog Conversion. 

Build the following circuit.  The VDAC (voltage digital to analog converter) can be found under the MIXED button.  
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A digital (eight-bit) number is entered in the top inputs.  The output is an analog voltage that corresponds to a fraction of the maximum voltage.  In particular, the fraction of the voltage is the fraction represented by the bits.  This should remind you of the mantissa of a float.  Fill in the table below. 

	7
	6
	5
	4
	3
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	1
	0
	Voltage
	% of Vmax

	1
	1
	1
	1
	1
	1
	1
	1
	
	

	1
	0
	0
	0
	0
	0
	0
	0
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Part 3. 

Rewire your parallel loading register (shown below) to turn it into a parallel loading shift register.    Have zeros fed in while the shifting occurs. Paste a copy of your shift register in this document. 
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Part 4. Baby CRC

The circuit below is a small example of a CRC generator.  The data is fed in using the data switch D.  The clock C must go through a cycle (in particular go through a positive edge) for the shifting to occur.  When the binary string 11000001010 is fed into the CRC generator (starting with the leftmost bit), the generator has the string 1010 at the end. Build the circuit below and check this.  Change a bit in the binary string and enter it into the CRC and see if the result is different.  And so on. 
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	Input
	CRC output

	A. 11000001010
	1010

	Change one of the bits above

B.   
	

	Add four 0’s to the end Input A

C. 110000010100000
	

	Add the output of part C to the end of Input A

D. 
	

	Change two consecutive bits above

E.
	


Part 5. Multiplication

Perform the following multiplication in detail.  
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