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Presentation tasks
Task 1
Design an asynchronous Modulo-7-Counter. The counter shall be built using J-K- flip flops. Give the
circuit as well as the necessary design steps / clarifications.

Homework
Task 1 - Short questions
(a) What is the optimal time complexity for a carry select addition of n numbers being divided in m
parts of equal size?
(b) What does the method of Quine do?
21/2, 21/2 points

Task 2
To open the door of an electrical safe a code has to be entered. It reads 2 − 7 − 2 − 0. The numbers are
entered one by one. The user may press arbitrary keys (0..9) on the keypad; on an erroneous input, a
warning signal W should be given (W = 0: no erroneous input; W = 1: erroneous input). On entering
the next digit, the signal W is set to 1 or 0 again, depending on the former correctness of the current
input(including the new digit). When the code 2 − 7 − 2 − 0 is entered completely in the right order, the
lock should be opened by setting the signal O = 1 (O for open). Note that there may be digits which
when entered make the current input erroneous but which also belong to the correct code. This correct
code needs to be recognized, too. Additionally, the signal W needs to be set to 1 on entering the digit
which makes the current input erronenous. After that, processing may continue, considering the past
input. The door closes and locks itself automatically after use, until a correct code unlocks it again.
Design a sequential circuit for controlling the lock:
(a) Identify the inputs and outputs of the automaton. Develop a wise coding for the inputs (the digits
of the keypad) to keep the expense small. If a combinational circuit is needed for the coding, also
state it (with drawing).
(b) Draw the complete automaton graph.
10, 20 points
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Task 3
We observe the input and output behaviour of four different types of D-Flip flops: A negative edge
triggered, a positive edge triggered, a negative level triggered and a positive level triggered D flip flop.
Complete the following impulse diagram:

15 points

Task 4
We wish to design an automaton, that can process non-empty lists of the numbers 0 and 1 (thus bits),
e.g. 001010 or 101. The automaton reads one number each clocktick and has an output of one bit
per clocktick. The output shall be 1, if the list read up to that point has the form 0k (10)l 1m , with
k ∈ {1, 2, . . . } and l, m ∈ {0, 1, 2, . . . } (i.e. a list, that starts with at least one zero, followed by a random
amound ot pairs 10, followed by a random amount of ones. If this condition is not fulfilled, the automaton
shall output a 0.
You may assume, that the automaton is in a start state defined by you at the beginning of this task.
(a) Draw the complete automation graph.
(b) Give the corresponding truth table and minimize the output functions and state transitions.
(c) Draw the corresponding sequential circuit of the automat as FPLA using J-K-Flipflops.
(d) Provide the output lists including the state transitions for the following 3 input lists:
1) 00101011 2) 101 3) 0100101
20, 10, 10, 10 points
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