GE N YA 05 Test 2 Sutiows

1. (11 points) Your input is in BCD and A is the most significant bit. Your output,
F, should be 1 if the input is a digit in today’s date, 11/17/2005 0,1,2,5,7).
Otherwise, the output should be 0. Implement this function using only the 8-1
MUX below and no additional hardware. A small part of the problem (where to
put the “A” input), is already solved for you. You should also fill in the truth
table, and will find the problem much easier if you do the truth table first.
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2. (10 points) Design a JK flip flop, using a T flip flop”. Draw the resulting system.

You should use the K-map below to solve for the logic. Do¥g the Moore diagram =g cx\ <
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3. Now éesign a T Flip-Flop using a JK flip flop. Draw the resulting system. You

should use the K-map below to solve for the logic.
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4. (12 points) a) Label any missing quantities in the figure below.

00 10 0111 11 0

11001 o
? p 3 4 p p L _f ’ ! L
L AR
3T g
| R} ) ) (control)
; y \ 1 A \y/ ! l Y{ 1 “
. |8b Add 1 ! Ll L |
: A~ FA [+ FA = FA +FA -
FA [+{FA t:—FA - FA [~ - _ (‘m'%";
’ i ] T- i
= [ L3 L * > J . 1 *
tal Cho-r 57 56 53 S4 53 $9 AR S0
o R T N~ 2 W 1 1 1
b) Now label any missing quantities in this figure.
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5. (8 points) Your input is an XS3 signal and your output is:

1

0

Find the minimal SOP form.

if the input is divisible by 3

otherwise.
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6. (15 points) In the Mealy diagram below, the input variable is A, and output variable is
Y. The state assignments MUST take the binary version of the numerical values shown.
Implement this machine using D flip flops, by using the truth table on this page, and K-
maps on the next page, to solve for the next-state and output logic. Take advantage of
any don’t cares that come up.
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7. What is this device doing? Construct the state transition and excitation tables (all on the same table) and

generate the state transition diagram.
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8. Write down the flip-flop excitation equations and output equation for the PLA shown below. You only
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9. Identify this half-drawn CMOS device by completing the drawing, then filling in the truth table and interpreting

its behavior. Alternatively, you are permitted to guess (but you still have to complete the drawing correctly).

This device is a(n) NA '\) D é/’ I’/\l T E.
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10. (14 points) (Note: The decimal column isn’t of much use except to help keep track of where you are.) Your
input is in binary, and your output is as described below. If your input is greater than five, you will keep the same
state. If it is less than or equal to five, you will change state. However, there are two exceptions to this rule. If

your input is 8, you will change state, and if your input is 2, you will keep the same state. Your output is the state

o~
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(( if your input is even, and the complement of the state if the input is odd. You can solve for the logic by using basic
gates: AND, OR, INVERTER, NAND, NOR, XOR. Use the five-variable truth table and K-map. You probably
won’t need either the truth table or K-map for the output, Y. But, as long as your answer is correct, it is fine. Your
binary input variables are ABCD, your state is Q, and you must use a T flip-flop to represent the state. Show the

Mealy diagram on this page, and the rest of the solution on the following pages. Try not to be too messy with the

Mealy diagram — you can use one arc for more than one input. .. A= 3 P
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10 (Continued)
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10 (Continued)
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10 (Continued)

Draw your state transition and output logic here.




