PHYSICS 202

SPRING 04

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

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 found under the Mixed ICs button.  (The SOC and OE pins should be connected to high.)  Put in VREF+ to 6V and VREF- to 0V and VIN as 4V.  Paste the circuit below.  The output should be approximately 2/3.  What is the precise number (in decimal form) that the output shows? 

	


Part 4. Schmitt trigger.

Build the circuit with a function generator, a Schmitt trigger and a resistor in series.  The Schmitt trigger is found under Logic gates.  Set the Function generator to sine wave with a frequency of 1 Hz and amplitude of 5V.  Connect an oscilloscope across the resistor.  Print out a copy of the oscilloscope’s display.  What is the duty cycle of the output? 

	Duty cycle: 


Part 5. A-stable multi-vibrator. 

Simulate the circuit below.  It’s a rather sensitive circuit, you will have to change some of the simulation settings.  Go to Analysis/Analysis Options, on the Transient tab, change the Transient Time point iterations to 200.  Then on the Global tab, change the Absolute current tolerance to 1e-05 and the Absolute voltage tolerance to 0.01V. 
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Print out or paste into this document the oscilloscope display.  What happens if you change the 0.2-mF capacitors to 0.4-mF capacitors?

	


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

[image: image2.png]



Use the 555 chip (under Mixed) to build a mono-stable multi-vibrator (one shot).  See the slide show.  See also http://www.ee.ed.ac.uk/~kap/Hard/555/node2.html#modes. Attach the trigger input to a switch.  Attach the output to an oscilloscope. Make the duration of pulse equal to one and a half seconds.  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 7. 555 Timer as A-stable Multi-vibrator.
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Use the 555 chip (under Mixed) to build an a-stable multi-vibrator (oscillator).  See the slide show.  See also http://www.ee.ed.ac.uk/~kap/Hard/555/node2.html#modes.  Attach the output to an oscilloscope. Make the output have a frequency of 0.25 Hz and have a duty cycle of 85%.  Paste a copy of the circuit.  Paste the oscilloscope display.  

	Ra = 

Rb = 

C = 


















































