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PHYSICS 202

LAB 10

Part 1. Analog-to-Digital and Digital-to-Analog

Give an example of a situation in which one would need an analog-to-digital converter. 

	Analog-to-Digital:




Next, give an example of a situation in which one would need a digital-to-analog converter. 

	Digital-to-Analog:




Part 2.  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 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. A-stable multi-vibrator. 

Simulate the circuit below. 


[image: image2]
Print out or paste into this document the oscilloscope display.  What happens if you change the 2-(F capacitors to 4-(F capacitors?

	


Part 5. 555 Timer as Mono-stable Multi-vibrator.
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Use the 555 chip (under Mixed) to build a mono-stable multi-vibrator (one shot).  See the slide show.  See also http://en.wikipedia.org/wiki/555_timer_IC. Attach the trigger input to a switch.  Attach the output to an oscilloscope. Make the duration of pulse equal to 20 milliseconds.  Paste a copy of the circuit.  Paste the oscilloscope display.  

	R = 

C = 


Make the duration of pulse equal to 16 milliseconds.  Paste a copy of the circuit.  Paste the oscilloscope display.  

	R = 

C = 


What happens if the trigger is high for longer than the duration?

	


Part 6. 555 Timer as A-stable Multi-vibrator.


[image: image4]
Use the 555 chip (under Mixed) to build an a-stable multi-vibrator (oscillator).  See the slide show.  See also http://en.wikipedia.org/wiki/555_timer_IC.   And http://www.kpsec.freeuk.com/555timer.htm Attach the output to an oscilloscope. Make the output have a frequency of 0.25 kiloHz and have a duty cycle of 85%.  Paste a copy of the circuit.  Paste the oscilloscope display.  

	Ra = 

Rb = 

C = 


Make the output have a frequency of 0.35 kiloHz and have a duty cycle of 75%.  Paste a copy of the circuit.  Paste the oscilloscope display.  

	Ra = 

Rb = 

C = 


2 of 5

[image: image5.wmf]U1

LM555CM

GND

1

DIS

7

OUT

3

RST

4

VCC

8

THR

6

CON

5

TRI

2

V1

5 V 

C1

1.0uF

C2

10nF

R1

1.0k

W

R2

1.0k

W

XSC1

A

B

G

T

[image: image6.wmf]R1

1.0k

W

R2

10.0k

W

V1

5 V 

C1

2.0uF

C2

2.0uF

J1

Key = Space

Q1

BJT_NPN_VIRTUAL

Q2

BJT_NPN_VIRTUAL

R3

1.0k

W

R4

10.0k

W

XSC1

A

B

G

T

