Name: 

PHYSICS 201
LAB 7 
Part 1. 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
	2
	1
	0
	Voltage
	% of Vmax

	1
	1
	1
	1
	1
	1
	1
	1
	
	

	1
	0
	0
	0
	0
	0
	0
	0
	
	

	0
	1
	0
	0
	0
	0
	0
	0
	
	

	0
	0
	1
	1
	0
	0
	1
	1
	
	

	0
	1
	0
	1
	0
	1
	0
	1
	
	

	1
	0
	1
	0
	1
	0
	1
	0
	
	


Part 2. Ring Counter: Special Case of Shift Register

Even performing a simple instruction, such as loading a value into the accumulator (a special register associated with the ALU), requires several steps.  A ring counter can be used to keep track of these steps.  In a clock analogy, if the program counter is the minute’s hand, the ring counter is the second’s hand.  
The symbol [image: image2.emf]V1
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is a clock found under Sources/Signal Voltage Sources/Clock Voltage.  As shown it would alternate between 5V and 0V with 1000 such cycles occurring every second. 

Build the circuit below.  Describe its behavior when you put the switch low and when you put the switch high. 
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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. Float conversions. 

Compare and contrast floating point numbers and fixed point numbers.  

	


Express the following decimal numbers as floats.  Use 1 bit for the sign, 23 bits for the mantissa, 8 bits for the exponent.  Do not use two’s complement.  The exponent uses “biasing.”  

6565.789789
Sign

	


Mantissa

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Exponent

	
	
	
	
	
	
	
	


Mention the steps used in arriving at the above representation. What bias did you use?  Did you represent the mantissa’s leading 1? Etc. 

	


0.05789
Sign

	


Mantissa

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Exponent

	
	
	
	
	
	
	
	


Explain what you would have to do (at the bit level) in order to add the two floats representing 6565.789789and 0.05789.  (You have to shift something – what and how many places.) 
	


Part 5. Float conversions. 

Express the following floats as decimal numbers.  

Sign

	1


Mantissa

	1
	0
	1
	1
	1
	0
	1
	1
	1
	0
	1
	1
	1
	0
	1
	1
	1
	0
	1
	1
	1
	0
	1


Exponent

	0
	1
	1
	0
	1
	0
	0
	1


	


Sign

	0


Mantissa

	1
	1
	0
	0
	0
	1
	1
	0
	0
	0
	1
	1
	0
	0
	0
	1
	1
	0
	0
	0
	1
	1
	0


Exponent

	1
	1
	0
	1
	0
	0
	1
	0


	


Part 6. Multiplication

Perform the following multiplication in detail.  
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	1
	0
	1
	0

	
	
	
	
	(
	1
	1
	0
	0
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