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1. (a) Convert the BCD coded number below to equivalent decimal form:
1000011101100010.01100101
(b) Convert (271.A)46 to (i) Base 2 and (ii) Base 8 equivalents.

(c) Design acircuit for converting a 4-bit Gray code into its binary equivalent. You may use AND, OR, XOR, ¢
inverter gates only. Use as few gates as possible.

(d) Implement a 1-bit full adder usng a minimum number of 4-input, two control-line multiplexers and inverter
only. An inverter counts as 1/5™ (20%) of a MUX. Assume complements are not available.

1 (a) (10pts)

1000011101100010.01100101gcp = 10

(b) (10pts)
(271A)16 = 2

8

(c) (10pts) Schematic diagram of code converter:

(d) (10pts) Schematic diagram of 1-bit full adder:
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(2) (40 paints)
(a) Describe the function and characteristics of the counter circuit shown bel ow:

|
1—J1 O1'— Jz Oz'—‘ 1—‘J3 03 J4 O4

2(a) (20pts)
MV AL 1S TS TUNCEION 2 et e e e e e e e e e e e e e e e e e e e e e e e e e aeeneeeeeennaeeeeennaaeeenns

A JIN flip-flop has two inputs, J and N. Input J behaves like the J input of a XK flip-flop, and N behaves like the
complement of the K input of aJK flipflop (i.ee N =K).

(i) Obtain the char acteristic table of the N flip-flop
(i) Show that by connecting the two Jand N inputs together, one obtains a D-type flip-flop.

() (10pts) Characteristic Table:
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(ii) (10pts) Proof of characteristics with two inputs connected:

Additional space for Problem 2
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(3) Asusual, for the following problems, be sure to state all assumptions clearly. XXz

(a) Obtain thereduced flow table for the primitive flow table shown opposite. 060 o1 11 10

5162
(b) Obtain the primitive flow table for a negative edge-triggered T flip-flop. Consider @

T asaregular input, C asits clock input, and Q asits output. Do not merge the T —|— @
table. _|s @ 9

3(a) (10pts)Reduced Flow table: @ s 3| —
NECE

(b) (20pts) Primitive flow table for edge-triggered T flip-flop:

Continued on following page
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(3) (c) Design acircuit that outputs a short pulse on output Z each time an input
variable, X, makesaO® 1 or a 1® 0O transition. Use as few states as possible.
Show the next-state and output equations for your circuit in as compact form
aspossible.

(d) Obtain arace-free state-assignment for the merged flow table shown opposite,
using as few additional states as possible. Be sureto include atransition
graph. List all state codes. Assume the outputs are such that no further merging
is possible. Assume the outputs can be chosen to avoid glitches.

X1X2

10

3(c) (20pts) Next-state and output equations:

3(d) (10pts)

Transition graph:

State Codes:

“Q =l
SEXcIcE
NoloHE
OO - -
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