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PHYSICS 201
LAB 10
Part 1. All from NAND

Build a NOT, an AND and an OR from NAND gates.  Paste them below. 

Paste NOT made from NANDs here.

Paste AND made from NANDs here.

Paste OR made from NANDS here.

Part 2. DRAM Flip-Flop

Build the DRAM circuit shown in the lecture.  Set the circuit so that the output is high and then place the circuit into the hold state.  Describe what happens and its significance. 

Paste your DRAM here.

	


Part 3. Analog-to-Digital Chip  

Use the ADC chip to make the circuit shown below.   The potentiometer (found under Basic) allows one to vary the input voltage Vin.  My screen capture below shows the potentiometer at 80%, paste a copy of your circuit showing the display for some other percentage.  Also fill in the table below with percentages and corresponding hex code. (The SOC has to go through an “edge”.)
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	Percentage
	Hex code

	0%
	

	20%
	

	40%
	

	60%
	

	80%
	CC

	100%
	


Part 4. Inequality Comparator. 

As shown in the slideshow, build a circuit that takes in two four-bit words (word A and word B) and has two outputs.  The first output should be 1 if the two words are the same and 0 otherwise.  The second input should be 1 if the word A is greater than word B and 0 otherwise (assuming A and B are interpreted as unsigned binary numbers).  Label the inputs A0, A1, etc., where A0 is the least significant bit.  

Part 5. LR Circuits

Simulate the circuit below.  It is known as an LR circuit.  L is the symbol for an inductor and R the symbol for a resistor. The mathematics used to describe this circuit is similar to that for the RC circuits we studied earlier. The voltage across an inductor is proportional to the change in current.  When the switch is in the position shown at the start there is no current. Then when the switch is flipped, the battery starts to push current through the circuit, thus changing the current.  All of the voltage must be used up in the circuit.  There is little if any current initially (so not much voltage is dropped across the resistor), but it is changing rapidly (so most of the voltage is dropped across the inductor).  As the current builds up, less voltage is dropped across the inductor and more is dropped across the resistor.  The circuit heads toward a steady state in which the current does not change at all, and all of the voltage is dropped across the resistor. 
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The voltage across the resistor saturates according to the equation 
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When t=(, we have 
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or in other words after a time equal to the time constant ( has gone by, the voltage across the resistor is equal to about 63% of its saturation value. 

Shown below is a capture of the oscilloscope output. 
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Note that one can also use the falling part of the circuit to determine the time constant.  In this case one finds the time it takes for the voltage to fall to approximately 37% of its starting value. 
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Vary the resistance in your circuit below and determine the time constant.  Enter them into the table below. 

	Inductance L = 910 mH

	Resistance

(k()
	Time Constant from oscilloscope

(UNIT!!!!)
	Theoretical Time Constant (L/R)

(UNIT!!)

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Next vary the inductance in your circuit below and determine the time constant.  Enter them into the table below. 

	Resistance R= 1 k(

	Inductance

(mH)
	Time Constant 

from oscilloscope

(UNIT!!!)
	Theoretical Time Constant (L/R)

(UNIT!!)

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Part 6. LC Circuits

Simulate the circuit shown below.  Start with the switch set such that the capacitor is connected to the inductor, the oscilloscope reading should be flat.  Flip the switch to place the capacitor in the circuit with the battery and the resistor.  The capacitor will charge.  Recall that the voltage in an RC is 
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where (=RC. 

Flip the switch again to connect the now charged capacitor to the inductor.  This should result in an oscillator behavior.  
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In the oscilloscope reading shown below, the first line indicates where the switch was flipped the first time and the second line where the switch was flipped the second time. That solid mass is oscillatory behavior, which can be found by changing the oscilloscope’s time base, as seen in the second oscilloscope capture. Oscillatory behavior is characterized by a period (the time for one cycle) or alternatively the frequency (the number of cycles in a second).  

Vary the capacitance and determine the period and enter them into the table provided.   
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The image below shows me using Excel to calculate the “natural” frequency of the LC circuit. 
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	Inductance L = 1 mH

	Capacitance (    )
	Period from oscilloscope

(  )
	Frequency 

1/Period

( )
	Theoretical Frequency
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Next vary the Inductance, determine the period and frequency.  

	Capacitance C = 1 (F

	Inductance (  )
	Period from oscilloscope

( )
	Frequency 

1/Period

( )
	Theoretical Frequency

[image: image14.png]




	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


