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NOTE: Only logic functions as per computer Tab to be used.
Some assignment problems to be completed using logic
labs.

1. Given the following clock pulse train for a three bit
asynchronous counter, draw the timing diagram assuming that
the delay for each flip-flop is 35 nsec. Assume that the
register is reset prior to the first clock pulse,
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2. Connect a basic 4 Bit Asynchronous (ripple) up counter using
feedback from the Q of the last stage to disable the J & K
inputs of the first stage. Using the reset to start the
counter determine the maximum frequency of operation, Deter-

mine the average PROPAGATION DELAY of the J-K flip flops

used. : .
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Desfgn a Modulo 10 (0-9) self-stopping asynchronous up-counter,
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Describe two ways in which an up counter (either synchronous
or asynchronous) can be modified to convert it to a down
counter.
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Design.a modulo 9 (0-8) synchronous up-counter. No additional
gates to be used for feedback.




6. Design a Modulo 13 synchronous counter. Draw the complete
state diagram fo 5@{ counter,
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Complete the design for the following PARALLEL IN - SERIAL
OUT REGISTERS. Use a READ ENABLE etc. to BLOCK SHIFT and
READ DATA IN. Design the circuitry necessary to fill the
register up with zeros as the shifting takes place so that
a READ rather than a JAM TRANSFER is sufficient for parallel
* read in. Determine the number of unit loads on the clock

and reset,
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8. Develop the complete state diagram for the following circuit,
Start in 0000. Write eqn's for each flip flop. Determine
e second name for the output sequence of this type qf circuit,
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9. Develop the complete state diagram for the folTowing circuit,
Explain why two inverters are needed, Be Precise ,
Propagation delay of flip-flop = 35 nsec.
Propagation delay of gate = 15 nsec.
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10, Determine the conm
circuit.

plete state diagram for the following
Show output waveforms on lines as indicated,

(Flip-flops reset to zero before first pulse applied),
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11. Draw the waveforms for the following circuit. Explain why
a Glich is obtained. ;
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12. Consider1ng the circuit to be des1gned for question 13. %l in woits,

What happens if both the up enable and down enable lines of ¢
the synchronous BCD up/down counter are simultaneously
enabled with a HI Tevel when a clock pulse occurs? Why?:
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13, Design a synchronous Mpdulo 10 (BCD) up/down (0-9) counter,
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14, Design the circuitry around the following register to give
the waveforms as indicated.
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