Lab Quiz for Computer Logic Design (CDA 3201L) Fall 2001

Name: SSN:

Welcometo the lab quiz in Computer Logic design lab (CDA 3201L). Y ou have 75 minutes. Read each problem carefully. Thereare
eight required problems (each worth 12 points and neatness will fetch you four points) and one extra credit problem worth five points.
Y ou may have with you (on your desk, that is) a calculator, pencils, erasers, and blank paper. Please start each numbered problem on
a new sheet of paper (unless otherwise stated) and do not write on the back of the sheets. Submit everything in problem order. No

sharing of calculators. Pin diagramsfor the TTL Chipsare provided at the end of the quiz. Good luck and be sure to show your work!

Problem #1 (5 minutes)

What are the key differences between 74XX and 54X X series TTL chips.

54XX series neets nore stringent mlitary specifications.
54XX series operate in w de range of tenperature and Vol tage sw ngs
54XX series are nore expensive than 74XX series

Problem #2 (10 minutes)

Determine the time period of the square wave in the oscilloscope figure below. Give also magnitude of the signal in millivolts.
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Ti me Peri od: 6 div X 20 ns = 120 ns

Signal Voltage = 6 div X1 Volts = 6 V= 6000 nmVv



Problem #3 (5 minutes)

a) How doyou use a DIP switch to givelogic 0 and 1 inputstoa TTL circuit? Finish the diagram bel ow.

Connect one end of the DiPswitch to VCC and the other end to the input of
the chip. Use a pull down resister at the input of the chip. If we want
to give logic “1” the move the switch to ON position, Tor logic “0” move
it to OFF position.
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b) What color wire should be used for VCC and what color for ground? Why is thisimportant?

Color of wire to connect VCC should be Red and for Ground its Black. This
IS Important to meet standards and to avoid confusion between the wires
before connecting to the CHIP.

Problem #4 (5 minutes)

a) Calculate current flowing through thisresistor.
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I=V/R=5/75K=1mA

b) How do you determine the value of aresistor if it isnot explicitly (numerically) labeled (i.e., thereis no printed numerical value on
theresistor)?

Value of Resistor is determined by looking at the color bands on it.



Problem #5 (10 minutes)
a) What happens if you wire the power pin of a TTL chip to ground and the ground pin of the chip to Vcc (+5 V)?

TTL Chip w il beconme extrenely hot, and may eventually burn and cease to
wor K.

b) Speculate what will happen if the output from a 7408 AND gate was wired to the inputs of 1000 7432 OR gates.

Qut put of AND gate does have the strength to drive 1000 Or gates. So the
i nput of OR gate nmay have zero.

¢) Which is better SOP or POS. Support your answer.

None. It depends on the circuit you are designing. |If the nunber of 1's
in the output are greater than nunber of 0's then we can use POS which
requires | ess nunber of gates. If we have nore 0's then we use SCP.
NAND gates are suitable for SOP and nor gates are suitable for POS. the
i npl enment ati on chosen m ght depend on gate availability price and so on.

Problem #6 (5 minutes)
a) What isan LED and where do you use it. What should be used to save an LED from burning out?

LED is Light Emtting D ode, we use it to determne if we have signal or
not. We should use current limting resistor to save the LED

b) What instrument can be used to generate a square wave in the lab. Hint: a 555 chip is not an instrument!

Function or Pul se generator is use to generate square wave in the | ab.



Problem #7 (15 minutes)
You are to realize f(a,b) = a’b + ab’ using only 7400 NAND chips. Three chips are drawn below (you may not need all of them, or

you may need more than three). You are to label the chips (e.g., with the TTL part number and pin numbers). Then you are to “wire”
the circuit to realize f. You may assume that uncomplemented a and b inputs are available.
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NAND Conversion: F(a,b)= ((a’b)’(ab’)”)”




Problem #8 (15 minutes)

You areto realize the truth table given below .

abcd]| f
________ [
0000] O _ : :
0001]| O The chips are drawn below. You areto label the chips (e.g., with the TTL part number
0010 O and pin numbers). Then you are to “wire” the circuit to realize Z. You may assume that
0011] O uncomplemented a, b, c and d inputs are available. On the last few pages of this quiz
0100 O are data sheets for some TTL chips you may find useful.
0101] O
0110 1
0111] 1
1000 1 F=a+Dbc (mnimzed form K-map not
1001] 1 Shown)
1010] X
1011] X
1100 X
1101 X
1110] X
1111] X
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Extra Credit: (5 minutes)

List three practical ideas for improving thelab. Theideas should not entail additional resources. For example, having alab TA
available for consultation 24 hours per day, 7 days per week might be nice, but it is not practical.



