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i/ Course Description Outlines (15 weeks

» Number Systems and Operations.

» Logic Gates.

» Boolean Algebra and Logic Simplifications.
» Combinational Logic Analysis.

» Functions of Combinational Logic.

» Basic Logic Circuits Design.
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Figures, Diagrams, or Examples.... etc

Chapter 1: Number Systems, and Opcrations.
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2-Converting Decimal F tion Bi
Repeated Multiplication by 2:

As yvou have seen, decimal whole numbers can be converted to
binary by repeated division by 2.

Decimal fractions can be conwverted to binary by repeated
multiplication by 2.

For example. to convert the decimal fraction 0.3125 10 binary, begin
by multiplying 0.3125 by 2 and then multiplying each resulting
fractional part of the product by 2 until the fractional product is zero
or until the desired number of decimnal places is reached.

The carry digits, or carrics, gencerated by the multiplications produce
the binary number.

The first carry produced is the MSB, and the last carry is the LSB.
This procedure is illustrated as follows:
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Chapecr 1| Number Systems, and Opcrations.

| (a >3 right column: 346 + 616 = 3,0 + 6,0 = 930 = 94
\ ) +16:: leficolumn: 2,4 + 1, = 2,0+ 46 = 30 = 34a
) 396
@ (b) 586 right column: Bie + 2!6 = B0 + 2.,, = 10 =
-_tl_zlﬁ left column: 5'6-'- 2!6 -5.°+ 2n=7l°=7|~
TAe
(9] 28, ﬂghtcoh-m: B.‘ + 44 = l‘.o -+ 410 = 15;p = F..
AF .o
@ DF,¢ vight column: Fyg + Cg ™= 15,0 + 12.,-?7..
I + AC,q 2710—16n=ll._.=8.;_wnhalculy
‘l. % 1m“ left column: D’6+A“+ .“- '3'0 ‘.'.lo.."" l”-”“
LR ”.’- 16, = B,, = B, witha | caury
7H jecimal Subl i
® The 2's complement allows you 1o subtract by adding binary
numbers.

® Since a hexadecimal number can be used to represent a binary
number, it can also be used to represent the 2's complement of a
binary number.

Subtraction Method.

® Stepl-Convert the hexadecimal number to binary.

® Step2-Take the 2's complement of the binary number.

® Step3-Convert the result to hexadecimal.
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Example (24): Subtract the following hexadecimal numbers:
(a) 8416 — 24 (b) C316 — 0Bs




Uhapiler 2: Lomic Gales

Example (3): If two waveforms, A and B, are applied to the AND gate
inputs as in the Figure, what is the resulting output waveform?
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A and 8 wre both HIGH duneg ihese four tans lmervals,
Therefoce X is HIGH.
Solution: The output waveform X is HIGH only when both A and B
waveforms are HIGH as shown in the timing diagram in the Figure.

Example (4): For the two input waveforms, A and B, in the Figure,
show the output waveform with its proper relation to the inputs.
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Solution: The output waveform is HIGH only when both of the input
waveforms arc HIGH as shown in the timing diagram.

Example (5): For the 3-input AND gate in the Figure, determine the
output waveform in relation to the inputs.
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Chapter 3: Boolcan Algebra And Logic Simplifications

Rule 12: (A+BYA+OC)=A+BC
@ This rule can be proved as follows:
(A+B)A+C)=AA +AC + AB + BC Distributive law

=A+-AC+AB + BC Rule 7: AA=A

= A(l +OC)+ AB + BC Factoring (distributive law)
=A.1+AB +BC Rule2: 1 +C=1

= A(l + B)+BC Factoring (distributive law)
=A_1+BC Rule2: 1 +B=1

= A + BC Ruled4: Ax1=A

® The proof is shown in the Table, which shows the truth table and
the resulting logic circuit simplification.
C ,A - B {A
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Chapter 3: Boolean Algebra And Logic Simplifications. \V/

® This means that the SOP expression in the previous example and the
POS expression in this example are equivalent.

Example (13): From the truth table in shown, determine the standard @
SOP expression and the equivalent standard POS expression.
OUTPUT

|l -O|O|OO| >
-O°-O°W§

Q[ O D= |20
--‘O-'-‘OOOX

INPUT OuUTPUT

SOP POS

(A+-B+QO)
(A+B+O)
(A+§+C)

(A+B+O)

-----oooo}E

- -l QO = = O QW

C
0
1
0
1
O
1
0
1

ABC
® The resulting standard SOP expression for the output X is:

ABC + ABC + ABC +~ ABC.
® The resulting standard POS expression for the output X

is.(A+B+C)+(A+B+C)+(A+B+C)+(A+B+C)+
(A+B+C)




Chapter 3: Boolean Algebra And Logic Simplifications.

mmm Dctermine thc product tcrms for thc Karnaugh map in
the Figure and write the resulting minimum SOP expression.

AD 0 ©1 11 10

Solutio on: ’I'beSOP tcrlns arc:
X = ABCD = AIK:D +ABCD +ABCI) +ABCD +ABCD

+ABCD +ABCD + ABCD + ABCD +ABCD

® Eliminate variables that are in a grouping in both complemented and
uncomplemented forms.

@ In the Figure, the product term for the 8-cell group is B because the

cells within that group contain both A and A, C and C , and D and
D, which are eliminated.

® The 4-cell group contains B, B, .5 and D. leaving the variables
A and C. which form the product term AC.
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v TEXTBOOK OR REFERENCES

» Digital Fundamentals (11th Edition) by Thomas L. Floyd.

» Digital Systems Principles and Applications (8th Edition) by Ronald J. Tocci and Neal S.
Widmer.

» Digital Design and Computer Architecture (2nd Edition) by David Money Harris and Sarah

L. Harris.



