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W
hat

is
digital
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�
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igital devices
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ords:
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0
V

is
a

0

�

N
am

ed
after

G
eorge

B
oole

�

B
oolean

algebra
is

justlike
ordinary

algebra
-

exceptw
orks

on
a

num
ber

system
thathas

only
tw

o
digits

-
0

and
1!

B
harath,07/2003

–7–



E
E

C
S

40,S
um

m
er

2003
Lecture

12
-

D
igital

Logic

B
oolean

alg
ebra

�

D
efine

the
follow

ing
operations

on
any

tw
o

binary
num

bers
A

&
B

:’,+
,.,�

:

B
harath,07/2003

–8–



E
E

C
S

40,S
um

m
er

2003
Lecture

12
-

D
igital

Logic

La
w

s
of

B
oolean

alg
ebra

�

A
ssum

ing
A

and
B

are
binary

num
bers:

1
C
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sense

A
.0

=
0;A

+
1

=
1;0’=

1;1’=
0

2
C

om
m

utativity
A

+
B

=
B

+
A

;A
.B

=
B

.A

3
A

ssociativity
A

+
(B

+
C

)
=

(A
+

B
)+

C
;A

.(B
.C

)
=

(A
.B

).C

4
D

istributivity
A

.(B
+

C
)

=
(A

.B
)+

(A
.C

);A
+

(B
.C

)
=

(A
+

B
).(A

+
C

)

5
Tautology

A
+

A
=

A
;A

+
A

’=
1;A

.A
’=

0

6
A

bsorption
A

+
(A

.B
)

=
A

;A
.(A

+
B
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=

A

7
D
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A

8
D
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B
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.B
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(A
+

B
)’
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G
raphicalrepresentation

ofboolean
operators

-
w

e
can

use
this
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ethod

to
relate

boolean

algebra
to

E
E

circuits!
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S
ym

bols:

N
O

TA
N

D

O
RX
O

R

A
BCD

EF
GH

W
X

Y
Z

W
 =

 A
’

X
=

B
+

C
+

D

Y
=

E
.F

Z
 =

 G
 +

 H
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D
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,.,�
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using
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alone:

A
X

A
Y
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rite
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only.
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W

rite
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truth
table

for
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outputofthe
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Looked
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concepts
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–
C

ounting
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a
non-decim

alnum
ber

system

–
Logic
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–
P

ropogation
delay:

�

W
hatis

it?
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C
riticalpath
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Fanout

�

T
im

ing
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and
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tim
e

�

O
ur

firstnonlinear
elem

ent:
diode!

�

W
e

w
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talking
about:

–
D

iode
term

inology

–
D

iode
m

odels:
firstapproxim

ation
and

second
approxim

ation

–
Load

line
m

ethod
ofsolving

circuits

–
D

iode
circuits

�

R
eading:

C
hapter

6
ofyour

reader!

�

Q
uestions?
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