The function of a comparator is to compare the magnitudes of two

binary n

simplest form, a comparator can test for equality using XNOR gates.

Figure 6--15 Basic comparator operation. (Equality)

I The input bits are not equal.

Summary

umbers to determine the relationship between them. In the

1

| 0 The input bits are equal.

I
() The input bits are equal. 0 :D— | The input bits are not equal.
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Figure 6--16 Logic diagram for equality comparison
of two 2-bit numbers

LSBs

MSBs

Ag—)
BU_}

A —)
B —

A=B
HIGH indicates equality.

General format: Binary number A > A4,
Binary number B — BB

© 2009 Pearson Education




N

IC comparators provide outputs to indicate which of the numbers is
larger or if they are equal. The bits are numbered starting at O, rather
than 1 as in the case of adders. Cascading inputs are provided to
expand the comparator to larger numbers.

COMP

Ay —

AL A

A, —

Ay —3

Cascading |~ |A~B A>B )
inputs 1 — A=B A= B:— i Outputs
A<B A<B ’

Bop ——0

B — | A The 1C shown is the

22|, 4-bit 74L.S85.

Floyd, Digital Fundamentals, 10t ed © 2009 Pearson Education, Upper Saddle River, NJ 07458. All Rights Reserved
I I
Function Table
Comparing Cascading Qutputs
Inputs Inputs

A3, B3 A2, B2 A1, B1 A0, BO A>B A<B A=B | A>B A<B A=B
A3 > B3 X X X X X X H L L
A3 <B3 X X X X X X L H L
A3=B3 | A2>B2 X X X X X H L L
A3=B3 | A2<B2 X X X X X L H L
A3=B3 | A2=B2 | A1>B1 X X X X H L L
A3=B3 | A2=B2 | A1<B1 X X X X L H L
A3=B3 | A2=B2 | A1=B1 | A0 >B0 X X X H L L
A3=B3 | A2=B2 | A1=B1 | A0O<BO X X X L H L
A3=B3 | A2=B2 | A1=B1 | A0O=B0 H L L H L L
A3=B3 | A2=B2 | A1=B1 | A0O=B0 L H L L H L
A3=B3 | A2=B2 | A1=B1 | A0=B0 L L H L L H
A3=B3 | A2=B2 | A1=B1 | A0=B0 X X H L L H
A3=B3 | A2=B2 | A1=B1 | A0O=B0 H H L L L L
A3=B3 | A2=B2 | A1=B1 | A0=B0 L L L H H L

H = HIGH Level, L =LOW Level, X=Don't Care
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IC comparators can be expanded using the cascading inputs as shown.
The lowest order comparator has a HIGH on the A = B input.

LSBs MSBs

A, COMP A, COMP

Al A5 ]

A; A Ag A

A, 2 A, 5

~—A>B A>B A>B A>B
0V A=B A=B A=B A=B - Outputs
® 1A<B A<B A<B A<B | g

Bo 0 A B, ——o

B, Be —

Bs 3 B, — 3
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5V
74x85 74x85 74x85
ALTBIN  ALTBOUT | XLTY4  2Hp 7BiN ALTBOUT |—XETY8 2l aitein AcTBOUT 2ETY
AEQBIN AEQBOUT [~ XEQY4  “l,eapin aeqpouT |- XEQY8  “fapqpin AeqeouT |2 XEQY
AGTBIN AGTBOUT |2 *CT¥4  “lagrein acTBOUT | XCTY8  “lagTRIN AGTBOUT |2 XCTY.
AD al Y °l no
BO BO BO
A1 A1 A1
B1 B1 B1
A2 A2 A2
B2 B2 B2
A3 A3 A3
B3 B3 B3
XD[011]
YD[011]

Figure 5-81 A 12-bit comparator using 74x85s.
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74x682

—1Po
—ao

—1P1 . . . .
] Y Salidas bajo-activas: ‘realizan’ su

—1P2 funcién con un ‘0’;
— Q2 19

_&lpy PEQQO— PEQQ L output is asserted if all eight

BT o input-bit pairs are equal.

C] PV 1 PGTQ _L output is asserted if P[7-0]

3 PGTQjO0—

I I > Q[7-0].

— Q5
—{P6
— Q6
P7
— Q7

Figure 5-82
Traditional logic
symbol for the

74x682 8-bit
comparator.
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Figure 5-84
Arithmetic conditions 74x04
derived from 74x682 10D 2 PEQq
outputs. U2
74x04
2 OD 2 PGTQ
74x682 U2
1 74x00
42®3— PGEQ
19 U3
PEQQ O
PLEQ
PGTQ o;- 74x08
1
5 D_ pLTQ
U1 U4
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Decoders|

Decodificar es convertir un codigo de entrada de n bits a un codigo de
salida de m bits tal que n<=m<=2".

El decodificador mas habitual aquel en el que m= 2", de forma que
cada codigo de entrada tiene asociada una salida, que sera la unica
activa cuando este codigo este presente en la entrada.

Decodificador de 1-a-2

A | D, D, _
% DOZA
0 0

1
1 0 1 A D, =A
(a) (b)
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Decodificador de 2-a-4 (1-de-4)

ey o
o

Al A() DO l)1 D2 DS

= ==
- o © ©

o O O =
o O = O

(b)
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Decodificador de 2-a-4 con entrada de habilitacion

o

AO >c *-—
H- >
|/
EN Al A[) D[) Dl DZ D3 — \ “_}Dl
0 X X 0 0 0 0
[
I 0 0,1 0 0 0 ) 37[)2
10 1|0 1 0 0 |/
1 1 0 0 0 1 0 — D
11 1,0 0 0 1 } ) !
(a) (b)
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Decodificador de 4-a-16 (1-de-16) con salidas activas a nivel bajo

BIN/DEC

I

S - S b b = D

TABLE 6-4 —
Decoding functions and truth table for a 4-line-to-16-line (1-0f-16) decoder with active-LOW outputs.

DECODING OuUTPUTS

DECIMAL | BINARY INPUTS

DIGIT |A; A, A, A, |FUNCTION|O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0 () (1) TRV (T Aa T e P R b o L IS I e )
1 L AR AL S SOl e TRl el 21 il e 1o S et T e T aet]
2 0% IR0 AsAArd, vl e AEo0mtsiie Trealcvie <1l il 95elg af Tisso L onls CIRIAR 1
3 05 = 0% misT ] AsAadyAy + [epe nlbd Rk Rrabyy shon 1regrd wpew st songaag 0m L0
4 O 1 ROMED AA A A vl 1R ST R O Tt o i1 Res I b TR oL S Pl msi]
5 (o e () A A AR S | G T BT R W RS L e e TR T TR
6 e e S [T R AR STy e e, T (1) 2 T O ey L e B (s L€ 4|
7 e AT Y . T 6l (S 0 i 1= iy (R8T T W R 1| 1| - i il ol
8 1= R 70010 A TSR T ST T oS R 1 T e T
9 1E 0 1 P BT s e S T B e et e [
10 [ 2205 e Asapagast SleTse e S I s TR e T OM T LS
11 et () ) B | RERSIT X | et B AT ST ST R0 TR S L]
12 Rt R V) PYTITYr VIS 1o o Ll T Lol o e T e MG PSSR0 i8]
13 e (RS (S| A A | R T T A TR L LB e 1 ]
14 T bty PR (3R] AyA Ay (G e R ] e v s TR e - e T O v
15 1 1 1 1 AsAA A 1 | (AT B | | {590 | 1 &1 1 1 1 1 1 | 1 0
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7

Decodificadores en cascada: decodificador de 5-a-32
usando dos de 4-a-16 (con ‘enable’ bajo-activo)

BIN/DEC
Ay I
A, 2
A, 4
Ay 8

W -l R W —= O

)

12
13
14
15

BIN/DEC
Low-order High-order
o— 0 op— 16
o— | 1p— 17
OD—— 2 20— 18
o— 3 3ip— 19
b 4 40— 20
b—— 5 sp— 21
b—— 6 1 60— 22
b—— 7 2 TPp— 23
o 4 sp— 24
b—— 9 8 9p——25
Pp—— 10 10p— 26
C— 11 1Hp—27
p—12 12 [0— 28

b—13 13 29
b— 14 5 14 30
b—— 15 ’—Do—4< EN 15 31
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Dec

— EN

Decodificador de 4-a-16 usando dos de 2-a-4
> D
> 2X4 —> D?
g —> D
ENDec Dz
—> D
2x4 —p,
> —> D
i ENDec D?,
—> D
y 2x4 — Dg
1 _Dec [ Do
Ao * EN Dn
A N
Ae | 2x4 " 2x4 —p,
As N

| _Dec [~ Du

A 4

EN " Dis
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Ejemplo de aplicacién
Input/Output
ports
Controller Printer
& Data bus /o
processor
————dEN
Keyboard
10
———d EN
BIN/DEC Monitor
op————— 1/0
p—
2 EN
3
] S — Maodem
sb 10
Ag | 66— .
, A 7p- EN
110 port 2 3b-
address |2 These data Scanner
o b 9P~ | lines are eithe 1o}
o Rl v
p- o —d N
12 b L(\IIII.LL.l o
b other /O Ext. disk
- ports. 1o
14 b~ 4
15 b~ .
1O request p——d EN qEN
Port address decoder Misc.
1/0
b———d N
i
I
I
I
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Summary

A specific integrated circuit
decoder is the 74HC154 (shown as
a 4-to-16 decoder). It includes two
active LOW chip select lines which
must be at the active level to enable
the outputs. These lines can be used
to expand the decoder to larger
inputs.

XIY
0
1
2
3
4
5
Ao 1 6
Ay 2 7
A, 4 8
A;—8 9
10
11
12
13
14
CS_ _Ja| 5
CS,——9 EN
74HC154
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