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PHYSICS 201
LAB 10
Part 1. Diode-Transistor Logic 

The circuit below is logic gate made from resistors, npn transistors and diodes.   Add voltmeters and/or ammeters to determine if the transistors are on or off. 

	Input A
	Input B
	Q1

(on or off)
	Q2

(on or off)
	Output

(in volts)
	Output

(high or low)

	low
	low
	
	
	
	

	low
	high
	
	
	
	

	high
	low
	
	
	
	

	high
	high
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What logic gate does this represent? 

	


Part 2. 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 3. 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 4.  Analog-to-Digital Converter

	>3/4 

Comparator 
	>1/2 

Comparator
	>1/4 Comparator
	½’s place 
	¼’s place 

	0 
	0 
	0 
	
	

	0 
	0 
	1 
	
	

	0 
	1 
	0 
	
	

	0 
	1 
	1 
	
	

	1 
	0 
	0 
	
	

	1 
	0 
	1 
	
	

	1 
	1 
	0 
	
	

	1 
	1 
	1 
	
	

	
	
	
	
	


Fill in the truth table above.  (The dark gray indicates that the input does not occur.) Build an analog-to-digital converter that has a two-digit output.  The output should be (1,1) if the input voltage is ¾’s or more of the reference voltage.  The output should be (1,0) if the output is between ½ and ¾’s of the reference voltage.   The output should be (0,1) if the output is between ½ and ¼ of the reference voltage.   The output should be (0,0) if the output is less than ¼ of the reference voltage.  Start with the circuit shown in the slide show, which has three outputs.  Build the circuitry that uses those three outputs as inputs and gives the two desired outputs.  Then build the circuit and paste your circuit below.  (The comparator is found under the Analog ICs buttons.)

Part 5. 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 6. 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.  

