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Number systems

® Convert any base to any base

® (uick conversion between base 2, 4, 8, and 16

®» Add, subtract, multiply in any base
® [ ogic gate implementation of a Boolean function
® Booleanproperties and laws

ification of Boolean algebra using Boolean laws

presenting Boolean functions in terms of

® Sum of min-terms, product of max-terms, standard sum of products, standard product of sums, minimum sum of products,
minimum product of sums

® Representing Boolean functions using all NAND or NOR gates.
Simplification using K-map (up to 5 variables)

®» SOP, POS, Standard SOP and POS, Min. SOP and POS

Design of combinational circuits



circuit
—_—

—>
S——>

— > m outputs

—>

Design Steps | inous = gombima
]

outputs and assign a symbol to each.

®» Using the problem definition determine each output.

» Simplify each output using K-map.

OR, OR — AND, XOR, etc.

ight ©2013 Pearson Education, publishing as Prentice Hall

» Place all possible combination of inputs 1. all 0’s to all 1°’s

® From the specification of the circuit, determine the number of inputs and

ive a truth table, assigning inputs to the left and outputs to the right.
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® [f combinations are left without a specified output, mark them as don’t cares.

® Draw a circuit for each output per requirement ie. All NAND, all NOR, AND —
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Problem 1 Design a circuit that counts the number of 0’s present in 4 inputs “Z 3' and D. Its output is a
multi-bit, representing that count in b1na$i For example 0101 has two zerogand therefore the out ut should

be a binary representing 2. = T\ B e D _'(. %C:} P[d) + (}%C’

a. Write the truth table for this c1rcu1§

b. Find the minimized logic equatlon/ n SOK&A{T&P&E@F % &E&{:ﬁ) H {"C‘['D) /k‘l'&‘/'ﬁ (‘f( '{'B‘fbj

c. Draw the corresponding all NAND and all NOR gates logic diagram for t 1s c1rcu1t Label all inputs and

output QD 0 7D

L XYE = BB V=7 BDERBCHACH

00‘90'{3 J ? |D / T’V\ijj | \3//7' (D/J /f%&c_pgcb"(‘
| O o | | _{M( CC\
ile e Bt o Vg
1518 12508 1)
f;;g?f“"@ oL’
O | O | o 2-(j§ 0 :
7 %;0/3(” ‘ Q /
FALES ARGl I




3 :
Z- 43, EW\(\/Z/J/%,IIH%//CF) A Al Vi
2= Agcd+ ABcD+A BTV tABCDT Aﬁ\fffffECD
+ fBC)
tABCY

> ABCDBcD+ A BEDHARCD L AMCDTABCD £ABGY
) AN B D o
2 < (B8 D (AT B+ %f-&D)(Hg\jQ@)m +B+C+5)ZS )

(ﬁ-(-&rz,ﬂ)@l\ﬁ?f c+J (ﬁ T + E_‘_"D‘jj



,> \
Problem 1 0 —ﬂ "P BCD ABCD
' ircuit that counts the number of 0’s present in A, B, C VoY o0
put is BCD. Its output is a multi-bit, represenfing that count in ©0 o |
inary. For example, 0101 has two zeros and therefore the output should be MO 1A
a binary representing 2. OO \ |
a. Write the truth table for this circuit. o 4) 90Q
. Find the minimized logic equations in SOP and POS for each output © | O
¢. Draw the corresponding all NAND and all NOR gates logic diagram for °1 19
this circuit. Label all inputs and outputs. — ~ ™y
—= 5 Y13 DABOT o ]
Y=A®BC D —ZAf B ~ = ~ T |l o 09
DAL, C r Ch1ABC
Dy NG | O 9]
T/ Q @
N3 = ’ 4o T
5 O ol | l 0 l o |
—J :
‘ NYOUTVON ! 1 22
5 == 1 o
(

|

0O 1

\

(Jl ( A %\@g,@ |
LGl Lol ' i

|
X\ D 7 \/:/)r_l-ED-PBD‘-}@?GCD"L/}ECP“*‘A@Q)




C
9 .

it

4l




ez (oo G BTV D)WY E=zy(O( 510/ 1)

Design a circuit with inputs A,B,C, and D. Let the two inputs AB represent a two-bit number with A as the high
order bit, and CD represent another two-bit number. That is, the values on AB represent four values 00 (0), 01 (1),
10 (2), and 11 (3). The circuit has three outputs: G, E, and L. Qutput G, E, should bepnly if the number

represented by AB is greater, equal, and less thﬁ@ﬁgkr resented r@e&i—ye /

a. Write the truth table for this circuit.

b. Find the minimized logic equations in SOP ;Jléd POS foreaCh output ) /\— B 4 @ D
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3. Design a circuit that can convert a BCD code into a Gray. a. Write the truth
table for this circuit. b. Find the minimized logic equations in SOP and POS for each
output c. Draw the corresponding all NAND and all NOR gates logic diagram for
this circuit. Label all inputs and outputs.
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