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Resumo de Mapas de Karnaugh:

B Agrupamentos de 2 células:

SA\S | | :ABC}S‘IO:LO - 01

s\ 00 | 01 | \

- 00 01

S o1i[|1 11

C11[]1 10[/T

[ 10 <= BC
x=BC

as\€[ 00 | 01 e\ 00 | 01 | 11 [ 10

- 00 00 1|1

oI [ 1 o1

11 11|

10 - 10[ 1 [T
x=AB ~—

x=ABC + ABD



Resumo de Mapas de Karnaugh:

B Agrupamentos de 4 células:

as\°| 00 | 01
- 00 1
- 01 1
11 1
- 10 1
x=C
Cas\P 00 01 11 10
00
01
11(]1 1 1
10
x=AB
Cae\P/ 00 01 11 10 |
00
01 1 1
11 1 1
10

X

BD

a8\ 00 01 11 10

00
01 [—0 P
11| 1 1
0 1) ] (1
xX=AD
: As\? 00y 01 | 11 410 |
00 1) (1
0 _—
11 —
10| 1 1
I N
x=8BD



Resumo de Mapas de Karnaugh:

B Agrupamentos de 4 células:

C
o 011110

o (11| .1
IR [ A I P
T
Out= C
Out= ABCD+ ABCD
CD
AENDO 01 1110
001 11
01
11
16| 1, 1|




Resumo de Mapas de Karnaugh:

B Agrupamentos de 8 células:

as\? 00 [ 01 [ 11 [ 10 a5\ 00 [ 01 [ 11
00 00 /T T I
LT [T [ I o1l 1 [ 1
111 [ 111 111 [ 1
10 [C J 1011

x=25 X —

as\? 00 [ 01 [ 11 [10 a5\ 00 [ 01 [ 11
oofli1TIT1I11) 00
0L~ 01| 1
11 11 1
10 e s 10[ 1

[ =3B | —=D
x=8 x=D




Mapas de Karnaugh:

Exemplos de Simplificacdes possiveis:

AC AB
CD

A\ 00/ ol 11 |10
m[l 1]
o 1)
11

B
10 (1 1)

Wrap-around adjacency
|

D
4£ o1 11 E\

_q |
YR

/| (@]

|
BC & 4BC



Mapas de Karnaugh:

B Exemplos de Simplificacoes possiveis:

AB\CD

00

Ol

AB\CD

00

Ol

00

0l

10

1

00

0l

X= ABCD + ACD + BD

— — —
loop 4 loop loop 6,
11,15 7,10, 11

(@)

X= AB + BC + ACD

loop 5, loop 5, loop
6,7,8 6,9, 10 3,7

(b)



Mapas de Karnaugh:

B Exemplos de Simplificacoes possiveis:

CD CD CD CD

o | o | o ()
1 2 3 4

o |1, 1| o
5 6 7 8

o b (@] o
9 10 1 12

0o | o QJ 0
13 14 15 16

COD CD CD CD

)

o o |[(1)] o

1 2 3 4
\

1 | 1) |W ] 1)
5 6 7 8

1 1) o | o
9 10 1 12

oo |0 |o
13 14 15 16

X
Il

(@)

ABCD + ACD + BD

loop 4 loop loop 6,
1,15 7,10, 11

AB + BC + ACD

loop 5, loop 5, loop
6,7,8 6,9, 10 3,7



Mapas de Karnaugh:

B Exemplos de Simplificacoes possiveis:

CDh
AB\ 00 01 11 10

00 1




Mapas de Karnaugh:

B Exemplos de Simplificacoes possiveis:

CD CD CD CD

AB| 0 pw 0o | o
1 2 3 4
AB| 0 bj U, ~ - _
5 6 7 sl X= ABC + ACD + ABC + ACD
H_J %(_J g W
9,10 2,6 7,8 11, 15

11 12

]
)
SD

5 16

—_
w
[y
E-N
ry

(c)
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Mapas de Karnaugh:

B Exemplos de Simplificacoes possiveis:

Out= ABCD + ABCD + ABCD
+ ABCD + ABCD + ABCD
+ ABCD + ABCD + ABCD
CD CD CD
ApN\00 01 1110 ANOO0 01 1110  ApN00 011110

1

oo |f1[1)|a ooff1]1)]s ooﬁﬂﬂ
TN

Lyl

o1fle o) 01| [J]n) 01 [ [Wyly
1

n[i ] ] efuful

10 10 10

out= AC + AD + BC + BD



Mapas de Karnaugh:

B Exemplo de 2 solucoes igualmente possiveis:

x\YZ

0 1 0
0 1 1

1

1
o [ 1t ] o 1] 1 | o |
Lo [ ¢t 1 1] o Lt I 1|

Yoz + yz: + xy ylz + yzo + X7

(@]
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Mapas de Karnaugh:

B Exemplo de 2 solucoes igualmente possiveis:

Out= ABECD + ABECD +ABCD + ABCD
+ ABCD + ABCD + ABCD + ABCD
C \ D
ANDU0'01 11 10 ARNDO 01 1110

ool ol

11 W0 11 D
‘\ T —
10 |/1 Y w0 1h | &1
]
| )
out= ECD + ACD + BCD + ACD
Qut= AEC + ABD + ABC + ABD

13



Mapas de Karnaugh:

B Exemplo de 2 solucoes igualmente possiveis:

Out= ABCD+ABCD+ABCD+ABCD+ABCD
+ABCD + ABCD + ABCD + ABCD

A\oo 01 11 10 P\oo 01 1110
\

1 ‘{1 1Y
11 D1 | 11| 1 @D |
10 1/d\1 / o1 o N

Oout= CD + CD+ ABC \

out= CD + CD+ ABD
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AB\CD

X - ACD + ABC + ABC + ACD

Mapas de Karnaugh:

B Exemplo de 2 solucoes igualmente muito boas:

1

1

(a)

AB\CD

X - ABD + BCD + BCD + ABD

1

1

()




Mapas de Karnaugh:

B Exemplo de 2 solucoes igualmente muito boas:
COD CD CD CD CD' CD' CD CD
AB| 0 m 0o | o AB| o \1 /| o | o
AB| 0 w ED AB| 0 ED m
o
1

ABOOO‘1, AB| 0 | 0 | O
AB | [ 1 1|o|1| AB| 1 1 0

| |
X = ACD + ABC + ABC + ACD X =ABD + BCD + BCD + ABD

(a) (b)

Circuito (a): Circuito (b):
| x OR(4)+4xAND(3)+4xNOT | x OR(4)+4xAND(3)+4xNOT
16




Problema

B Projete o circuito l6gico que possui 4 entradas (A, B, C e D) e que seja capaz de
detectar as situacdes nas quais apenas 2 variaveis de entrada estao ativadas.
Obs: D=MSB, A=LSB.

0000
0001
0010
0011
0100

| |IN|oojUn|PHP|WIN|RL|O




Ref | DCBA Z
0 | 0000
1 (0001
2 | 0010
3 | 0011 1
4 | 0100
5 (0101
6 | 0110
7 | 0111
8 | 1000
9 | 1001
10 | 1010
11 | 1011
12 | 1100 1
13 | 1101
14 | 1110
15 | 1111

= DCBA
= DCBA
= DCBA
= DCBA
= DCBA

= DCBA

Problema

B Projete o circuito 16gico que possui 4 entradas (A, B, C e D) e que seja capaz de
detectar as situacdes nas quais apenas 2 variaveis de entrada estao ativadas.
Obs: D=MSB, A=LSB.

Z: pc\BA

00
01
11
10

/ =

7/ =
/=
7 =
/ =

00 01 11 10

4 15 716

8] 19| 11 q10

DCBA+ DCBA+DCBA+DCBA+ DCBA+ DCBA
DCBA+ DC(BA+ BA) + DC(BA+ BA)+ DCBA
DCBA+ DC(B® A)+ DC(B@ A) + DCBA
DCBA+ (B@ A)(DC + DC) + DCBA

DCBA+ (B A)(Da C)+ DCBA
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Problema

B Projete o circuito l0gico que possui 4 entradas (A, B, C e D) e que seja capaz de detectar as situacdes nas quais apenas 2
variaveis de entrada estao ativadas. Obs: D=MSB. A=L.SB.

w3 =
)

ANDG
b. o =

XD O @ o

M2

[

o
LTL-TEE

R

Rt
1000

8 H:

B Solucéo --> Circuito: disponivel em: https://www.circuitlab.com/circuit/m932hp/exemplo_mapas karnaugh 03/ (em 13/set/
2013)

B Uso do CircuitLab (web-based electronics design tool): www.circuitlab.com
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https://www.circuitlab.com/circuit/m932hp/exemplo_mapas_karnaugh_03/
http://www.circuitlab.com
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CIRCUIT re. Edt. Run 8Hz
LAB

ANDS
R1
100 Q

» DC

AND

» DC Sweep

AND3

=T
O

Start Time: oo
aso0v I ViD¥5+1.25
W ViCY5+25
Stop Time: 6,000V _ W V(BY5+3.75
Time Step: 5.500v A e
Vs
5.000V |
Skip Initial:
4.500v |
Sweep Parameter: [ £.000V | B
Outputs: 2.500v |
V(DY5+1.25 % 20000
V(Cy/5+2.5 > >
V(B)/5+3.75 2 2.500v 4
V(AV5+5 s 2,000V |
vars < D
1.500V |
4+ Add Expression 1.000V |
Advanced Graphing... 500.0mv Z
Run Time-Domain Simulation 0.000V |
500.0mV |
» Frequency Domain 0o
& [ 2 7, 7, 7,
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Mapas K para 5 variaveis

B 2 opcoes:

Repare na seq. dos codigos

Repare:
A=bit mais significativo!
Tabel&v.erdade
Ref A?CDE Y
0 60000
1 5 1
15 01111
16 10000
17 10001
30 11110
31 11111

A=0

BC\DE
00
01

11
10

Metodo “camadas” (overlay)

00 01 11 10

00 01 11, 10

=

’

D

o
U
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=A-B-C-D
A=0
Bc\PE
II \\
o Q
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oo
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* —
=
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Mapas K para 5 variaveis

B 2 opcoes:

4 ¢¢ b3 .
Repare na seq. dos codigos Metodo “espelho” (mirror)

Repare:
A=Dbit mais significativo!
Tabel\skVerdade
Ref ABCDE Y
0 0C000
1 1
15 01111
16  1C000
17  1C001
30 11110 —A-B-C-E
31 11111

Comece desenhando =A-B-E
este mapa (C=0)

22



Mapas K para 6 variaveis

DEF X=0 X=1
ac\ 000 o0l o011 o1 AD=00 . -
0aa Codigo Gray ABE{ D00 001 011 010 100 101 111 110
110 AD=01
001
g10 AD=11 A=0
o 116 AD=10
a0 1\\
010 1 \
110 1 \ A=1
out = CF 110 1

Out = AX+ABY+BXY+ABCZ+ACYZ+BCXZ+CXYZ
6- variable Karnaugh map (overlay)

23



DEC Display 7
Segmentos

Common Cathode Common Anode
q f Gnd a D g f Vee a ]
n n nl Il 1 il nl n n

]

a|blc|dlelf |z

Anodo comum
24



Display 7 Segmentos / BCD

Common Cathode

q f Gnd a D
n n Il I [

Common Anode

X

24 O
3 O
™
U
T

=3
-
L
i
LI

=N
C_

1
T
-

G
=

1 [ S

U R I
L
N

-—'

Oy

DECIMAL
g Jg]_l"gc a b DCBA
=] 0 0000
a iJ 1 0001
f b 2 0010
L 3 0011
| 4 0100
T 5 0101
¥ 6 0110
' 1T, 7 0111
il 8 1000
& d vee © dp 9 1001

r-
—
e l

-

wwow electronicsares.com
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Digit Illuminated Segment (1 = illumination)
Shown a b c d e £ g
0 1 1 1 1 1 1 0
1 0 1 0 0 0 0 0
2 1 1 0 1 1 0 1
3 1 1 1 1 0 0 1
4 0 1 1 0 0 1 1
5 1 0 1 1 0 1 1
5 1 0 1 1 1 1 1
7 1 1 1 0 0 0 0
3 1 1 1 1 1 1 1
9 1 1 1 1 0 1 1
a a
b f f b
g g g



DEC Display 7

Gera seq. Binaria (4-bits)

+5Y \/ +oY by
sT Yoo, 1;8 13 RIR7T | RN
Countin 14 12 12 W "Eb
9 1 11, "; c
A NP counter  clockk—o
3 & 2l w2 A —— clock
5| Contador |, : 6 Dec/ 1 R'; : (8) (4) (2) (1)
1 _IiU s 3 DISp|ay 14 R’; g J ¢ ‘1’ ‘1’
= = ‘.,~_ j e DISP1 D C B A
display driver
+Vce abcdefg

@Mﬂ resistors
a common
N cathode

f g Bb |display

9’d 'c {&—DP
/N oV

7
7
>
3
Eég '
RBI QF
3dir ac b4

e R7 ANODO COMUM
330R




DE

+4'Co

C Display

Saidas
T ATIVO ALTO!
Ul * CATODO COMUN
7l 13 [ ]
1m g‘ %g mlz? ]
20 C LEN [ »
m. & Q LR m
4. o Qo LR ] E
§————| BI/RED E
.—i:c REI QF :15 |
3 d LT ac 14 L
74L548

Nao exige resistores!

Obs.: mas apenas o Cl 74L.548!

@ MOTOROLA

BCD TO 7-SEGMENT
DECODER

The SN54/741.548 is a BCD to 7-Segment Decoder consisting of NAND
gates, input buffers and seven AND-OR-INVERT gates. Seven NAND gates
and one driver are connected in pairs to make BCD data and its complement
available to the seven decoding AND-OR-INVERT gates. The remaining
NAND gate and three input buffers provide lamp test, blanking input/ripple-
blanking input for the LS48.

The circuit accepts 4-bit binary-coded-decimal (BCD) and, depending on
the state of the auxiliary inputs, decodes this data to drive other components.
The relative positive logic output levels, as well as conditions required at the
auxiliary inputs, are shown in the truth tables.

The LS48 circuit incorporates automatic leading and/or trailing edge
zero-blanking control (RBI and RBO). Lamp Test (LT) may be activated any
time when the BI/RBO node is HIGH. Both devices contain an overriding
blanking input (BI) which can be used to control the lamp intensity by varying
the frequency and duty cycle of the Bl input signal or to inhibit the outputs.
¢ Lamp Intensity Modulation Capability (BI/RBO)
¢ Internal Pull-Ups Eliminate Need for External Resistors
e Input Clamp Diodes Eliminate High-Speed Termination Effects

CONNECTION DIAGRAM DIP (TOP VIEW)
Vee f g a

b ¢ d e
[te] [1s] [1a] [1s] [r2] [3+] [ro] [e]

),

B LT BI/RBO R8B! D A GND
LOGIC DIAGRAM i
a
=0,
i b
B
INPUT
- J O =
: 8o
D ¥
- = OUTPUT
d
BLANKING INPUT OR %—:’:137
RIPPLE-BLANKING i
QUTPUT { e
1
1 f
RIPPLE-BLANKING
INPUT E
LAMP-TEST 1

INPUT 9

SN54/74L.S48

BCD TO 7-SEGMENT
DECODER

LOW POWER SCHOTTKY

J SUFFIX
CERAMIC
CASE 620-09

N SUFFIX
PLASTIC
CASE 648-08

« D SUFFIX
- soic

: CASE 751803

ORDERING INFORMATION

SN54LSXXJ Ceramic
SN74LSXXN  Plastic
SN74LSXXD  SOIC

LOGIC SYMBOL

Vec=PIN16
GND =PIN 8




DEC Display 7

Salidas en colector abierto

@ MOTOROLA

BCD TO 7-SEGMENT
DECODER/DRIVER

The SN54/74LS47 are Low Power Schottky BCD to 7-Segment Decod-
er/Drivers consisting of NAND qates, input buffers and seven AND-OR-IN-

VDD
74’47 A:-
Q O ‘\B\/‘ a
g 330Q
b O AAN
f b
—A c O AAN
—1B
Entrada d O AAA
BCD C -
el AAN—
—D 2 c
flO AN
gO—— - .

Decodificador BCD a 7 segmentos

Visualizador de 7 segmentos

1 :'? fle_?
SN I g )
o 1 2 3 4
AR UL oLU nipus
R8I Ripple-Blanking Input
LT Lamp-Test Input
BI/RBO Blanking Input or
o Ripple-Blanking Output
atog Outputs
NOTES:

a) t Unit Load (U.L.) = 40 pA HIGH, 1.6 mA LOW.

b) Qutput current measured at Voyt =05V

|} i s
o Ui S P
5 6 7 8 9

V.0 V.L. V.o V.L.
05U.L. 0.25U.L.
0.5U.L. 0.25U.L.
0.5U.L. 0.75U.L.
1.2U.L 20U.L
Open-Collector 15(7.5) U.L.

SN54/74L547

BCD TO 7-SEGMENT ¢
DECODER/DRIVER

LOW POWER SCHOTTKY

J SUFFIX
CERAMIC
CASE 620-09

N SUFFIX
PLASTIC
CASE 648-08

o

1

« D SUFFIX
y SoIC

1 CASE 751B-03

ORDERING INFORMATION

SN54LSXXJ  Ceramic
SN74LSXXN Plastic
SN74LSXXD  SOIC

LOGIC SYMBOL

Voo =PIN 16
GND=PIN8

The Output LOW drive factor is 7.5 U.L. for Military (54) and 15 U.L. for Commercial (74) Temperature Ranges.

28
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@ MOTOROLA

BCD TO 7-SEGMENT
DECODER

The SN54/741.548 is a BCD to 7-Segment Decoder consisting of NAND
gates, input buffers and seven AND-OR-INVERT gates. Seven NAND gates
and one driver are connected in pairs to make BCD data and its complement
available to the seven decoding AND-OR-INVERT gates. The remaining
NAND gate and three input buffers provide lamp test, blanking input/ripple-
blanking input for the LS48.

The circuit accepts 4-bit binary-coded-decimal (BCD) and, depending on
the state of the auxiliary inputs, decodes this data to drive other components.
The relative positive logic output levels, as well as conditions required at the
auxiliary inputs, are shown in the truth tables.

The LS48 circuit incorporates automatic leading and/or trailing edge
zero-blanking control (RB! and RBO). Lamp Test (LT) may be activated any
time when the BI/RBO node is HIGH. Both devices contain an overriding
blanking input (BI) which can be used to control the lamp intensity by varying
the frequency and duty cycle of the Bl input signal or to inhibit the outputs.
¢ Lamp Intensity Modulation Capability (BI/RBO)
¢ Internal Pull-Ups Eliminate Need for External Resistors
e Input Clamp Diodes Eliminate High-Speed Termination Effects

CONNECTION DIAGRAM DIP (TOP VIEW)
Vee f g a

b ¢ d e
[e] [15] [3a] [1a] [32] [1] [t0] [e]

)

[~]
[=]
[=]
]
=]

B ITB/RBORBI D A GND
LOGIC DIAGRAM )
a
=0,
. b
B
INPUT
— 1T+
¢ %55:’\:0?
D ¥
— [~ OUTPUT
d
BLANKING INPUT OR %_,_;3_
RIPPLE-BLANKING 4
OUTPUT { e
1

RIPPLE-BLANKING
INPUT

LAMP-TEST 1 g
INPUT ]

SN54/74LS48

Catodo comum

BCD TO 7-SEGMENT
DECODER

LOW POWER SCHOTTKY

J SUFFIX
CERAMIC
CASE 620-09

N SUFFIX
PLASTIC
16 CASE 648-08

D SUFFIX
18 SOIC

i CASE 751803

ORDERING INFORMATION

SN54LSXXJ Ceramic
SN74LSXXN  Plastic
SN74LSXXD  SOIC

LOGIC SYMBOL

Vee = PIN 16
GND=PINg

JROLA

SEGMENT
/DRIVER

ire Low Power Schottky -Segment Decod-
f NAND gates, i ers and seven AND-OR-IN-
sr active LOW, high sink current outputs for driving
3n NAND gates and one driver are connected in pairs
d its complement available to the seven decoding
s. The remaining NAND gate and three input buffers
king input/ripple-blanking output and ripple-blanking

~bit binary-coded-decimal (BCD) and, depending on
inputs, decodes this data to drive a 7-segment display
positive-logic output levels, as well as conditions
iy inputs, are shown in the truth tables. Output
\54/74LS47 are designed to withstand the relatively
for 7-segment indicators.

vithstand 15 V with a maximum reverse current of
1ents requiring up to 24 mA of current may be driven
ILS47 high performance output transistors. Display
sounts above nine are unique symbols to authenticate

ncorporates automatic leading and/or trailing-edge
iBland RBO). Lamp test (LT) may be performed at any
) node is a HIGH level. This device also contains an
1t (B1) which can be used to control the lamp intensity
iy and duty cycle of the Bl input signal or to inhibit the

llation Capability (BI/RBO)
uts

o Suppression
Limit High-Speed Termination Effects

iCTION DIAGRAM DIP (TOP VIEW)

f ['] a b c d e
i5] [1a] [18] [i2] [w] [to] [o]

T o] ] BT o] T ]
RBI

[ LT BI/RBO D A GND
LLOADING (Note a)

HIGH LOW
nputs 05U.L. 0.25U.L.
~Blanking Input 05 U.L. 0.25 U.L.
Test Input 05UL. 0.25U.L.
ng Input or 0.5U.L. 0.75U.L.
-Blanking Output 1.2U.L. 20U.L.
ts Open-Collector 15(7.5) U.L.

HIGH, 1.6 mA LOW.
tVoyr=05V

SN54/74LS47
_— Anodo comum

BCD TO 7-SEGMENT ¢
DECODER/DRIVER

LOW POWER SCHOTTKY

J SUFFIX
CERAMIC
CASE 620-09

N SUFFIX
PLASTIC
ie CASE 648-08

« D SUFFIX
y SoIC

1 CASE 751B-03

ORDERING INFORMATION

SN54LSXXJ  Ceramic
SN74LSXXN Plastic
SN74LSXXD  SOIC

LOGIC SYMBOL

6
|
D

P S
ob—~
OF—r
Sh—
3D P

@ o

BIf
t g RBO

Tlit

110

—do

T

12

a—d»

!

Vec=PIN16
GND=PIN8

-

1514 4

oris 7.5 U.L. for Military (54) and 15 U.L. for Commercial (74) Temperature Ranges.
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DEC Display
/ Segmentos

Caracteres formados para
codigos BCD “invalidos”

@ MOTOROLA

BCD TO 7-SEGMENT
DER

The SN54/741.548 is a BCD to 7-Segment Decoder consisting of NAND
gates, input buffers and seven AND-OR-INVERT gates. Seven NAND gates
and one driver are connected in pairs to make BCD data and its complement
available to the seven decoding AND-OR-INVERT gates. The remaining
NAND gate and three input buffers provide lamp test, blanking input/ripple-
blanking input for the LS48.

The circuit accepts 4-bit binary-coded-decimal (BCD) and, depending on
the state of the auxiliary inputs, decodes this data to drive other components.
The relative positive logic output levels, as well as conditions required at the
auxiliary inputs, are shown in the truth tables.

The LS48 circuit incorporates automatic leading and/or trailing edge
zero-blanking control (RB! and RBO). Lamp Test (LT) may be activated any
time when the BI/RBO node is HIGH. Both devices contain an overriding
blanking input (BI) which can be used to control the lamp intensity by varying
the frequency and duty cycle of the Bl input signal or to inhibit the outputs.
¢ Lamp Intensity Modulation Capability (BI/RBO)

e Internal Pull-Ups Eliminate Need for External Resistors
e Input Clamp Diodes Eliminate High-Speed Termination Effects

CONNECTION DIAGRAM DIP (TOP VIEW)
Vee f g a

b ¢ d e
[t6] [ts] [1a] [18] [r2] [3v] [ro] [e]

10

11 12 13 14

= OUTPUT

NIFFLE-DLANRING - 7]

OuTPUT

RIPPLE-BLANKING
INPUT

LAMR- h
INPUT ]

SN54/74L.S48
—

BCD TO 7-SEGMENT
DECODER

LOW POWER SCHOTTKY

J SUFFIX
CERAMIC
CASE 620-09

N SUFFIX
PLASTIC
CASE 648-08

D SUFFIX
18 SOIC

CASE 7518-03

ORDERING INFORMATION

SN54LSXXJ Ceramic
SN74LSXXN  Plastic
SN74LSXXD  SOIC

LOGIC SYMBOL

Vec=PIN16
GND=PIN 8




Condicoes “Don’'t care”

B Alguns circuitos possuem certas combinacoes de entrada
para as quais nao importa a saida do circuito (ou nao existe
especificacao do nivel [6gico de saida).

B Ou seja, certas combinacdes de entradas que nao geram
impacto na funcao logica (a saida pode ir tanto para nivel
|0gico ALTO quanto BAIXO).

B Recebem 0 nome de termos “don't care”. Na tabela
verdade e no mapa, estas condicOes sao registradas
usando a letra “X”.

B Exemplo: (segue)...

31



g

f

Entradas
D C B A|jla b c d e

Decimal

isplay 7 Segmentos/BCD

DEC D

1

1

1

1

0 [ XX X|X[X X[X

0 [ XX X|X[X X[X

0|0

0|0

1

0|10 | XX X|[X[X X[X

1

0

0

0

1

1

0

1

1

1

1

Illuminated Segment (1 = illumination)

a

Digit
Shown

0

5
-

3
9

BCD
8421

0000
0001

0010

0011

0100
0101

0110
0111

1000
1001

DECIMAL

0

1
2
3

4
5
6
7
8
9

www electr

Condig¢oes “don’t care”
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DEC Display 7 Segmentos/BCD

Entradas

) %)

-+ D
an_nU =
O C
= O O

f r
C = O
o) O Y—

n S O
.. =
< B
7 D
< ~O
Il O
O] O
©O C
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ks S
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— — [ X [X [X X |X [|X
— — | |[X [X X |[X [X |X
— — X |IX [X X [X [X
— — X [X X X [X [X
— = I [X X (X IX X

— | | X [X X X [X |X
— | | =X X X X [X X
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Projeto DEC Display 7 Segmentos

Display

7 0”
” 177
7 2”
b 371
b 4”
b 5”
7 6”
7 7”
7 8”
b 9”

g

Com “don’t care”:

Sem “don’t care”:

BA
DC

BA
DC

00 01 11 10
oo|l1 (0|11

00 01 11 10
oo[1 |0 |1]1

X[ X[ X|X

01{0 (1 |11

11

10|11 | X]|X

01|01 (1|1

11

10(1 |1
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Projeto DEC

1xOR(4)+1xAND(2)+3xAND(3)+4xNOT

35

D C B A a b c d e f g Display
0 0 0 0 1 1 1 1 1 1 0 ”(”
0 0 0 1 0 1 1 0 0 0 0 71”7
0 0 1 0 1 1 0 1 1 0 1 77
0 0 1 1 1 1 1 1 0 0 1 737
0 1 0 0 0 1 1 0 0 1 1 747
0 1 0 1 1 0 1 1 0 1 1 757
0 1 1 0 1 0 1 1 1 1 1 767
0 1 1 1 1 1 1 0 0 0 0 7
1 0 0 0 1 1 1 1 1 1 1 78
1 0 0 1 1 1 1 1 0 1 1 ”9”

Sem “don’t care”:
D C B A a a: BA DB
0 0 0 0 1 DA\l 00 01 11 10
8 8 (1) (1) (1) ool1 [o[1 1

D o1{0 1111 CA

0 0 1 1 1 DCA
01l 1] 0100 1
0 | 1 |0 | 1|1 fofljl] |

o CB
0 1 1 0 1 CBA
0 1 1 1 1
1 [0 0 [0 |1 . SBT L AR

= DB+ DCA+CBA+ DCB

10 o] 11" + i +

Display 7 Segmentos

Com “don’t care”:
BA B
DC\_00 01 1110
oo|1 /011
01| 0 1
11 X
10| 1
| |

ca 1D

1
1
X

1]
X
1

X
X
~—1

a=B+CA+CA+ D
1xOR(4)+2xAND(2)+2xNOT



Projeto DEC

1xOR(4)+1xAND(2)+3xAND(3)+4xNOT

36

D C B A a b c d e f g Display
0 0 0 0 1 1 1 1 1 1 0 ”(”
0 0 0 1 0 1 1 0 0 0 0 71”7
0 0 1 0 1 1 0 1 1 0 1 77
0 0 1 1 1 1 1 1 0 0 1 737
0 1 0 0 0 1 1 0 0 1 1 747
0 1 0 1 1 0 1 1 0 1 1 757
0 1 1 0 1 0 1 1 1 1 1 767
0 1 1 1 1 1 1 0 0 0 0 7
1 0 0 0 1 1 1 1 1 1 1 78
1 0 0 1 1 1 1 1 0 1 1 ”9”

Sem “don’t care”:
D C B A a a: BA DB
0 0 0 0 1 Do\ 00 01 11 10
8 8 (1) (1) (1) ool1 o121

D o1{0 |11 ]1 CA

0 0 1 1 1 DCA
0 | 110100 1
0| 1] o0 | 1|1 ol 1] |

o CB
0 1 1 0 1 CBA
0 1 1 1 1
1 [0 001 I et AT

= DB+ DCA+CBA+ DCB

10 o] 11" + i +

Display 7 Segmentos

Desvantagem:

- Segmento “a” acende também para
codigos nao-BCD (ou codigos BCD
invalidos)!

- Juntar este “sintoma” ao que

=> formacgao de caracteres estranhos
para codigos BCD invalidos!

~

acontecera com os outros segmentos

)

Com “don’t care”:
BA B
pc\ 00 01 11 10

oo|l1 (0|11

01| 0
11| X
10| 1

ca D

111 (1
XXX
1| X|X

a=B+CA+CA+ D
1xOR(4)+2xAND(2)+2xNOT



jeto DEC Display 7 Segmentos

Pro

10

11

AB\CC 00 01

00

01

Display

” O’)
7 1”
7 2”
” 371
7 4”
7 5”
” 6”
” 7”
7 87’

” 977

g

11

Com “don’t care”:

10

10

11

A8\°P 00 01

00

01

11

10
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Projeto DEC Display 7 Segmentos

D C B A a b c d e f g Display
0 0 0 0 1 1 1 1 1 1 0 70”
0 0 0 1 0 1 1 0 0 0 0 "1
0 0 1 0 1 1 0 1 1 0 1 "2
0 0 1 1 1 1 1 1 0 0 1 73"
0 1 0 0 0 1 1 0 0 1 1 747
0 1 0 1 1 0 1 1 0 1 1 757
0 1 1 0 1 0 1 1 1 1 1 76"
0 1 1 1 1 1 1 0 0 0 0 e
1 0 0 0 1 1 1 1 1 1 1 "8
1 0 0 1 1 1 1 1 0 1 1 79"

Com “don’t care”:

O n
.«
o8

[Q

(e

~ 0

S
=

Q

,_5

=X
X XI)

=

44444‘ -~

o
W
ol
=)
_+.
S
-0
S

J
Y 3: D+ CBt+ gt bA.
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USO de AOIs para Implementar Funcoes

B AOl = And + Or + Inverter (NOT):

logical concept

5] =~
C_DJ—D—D

[
AND OR Invert
&
2x2 AOI gate —
+ b—
symbol &

741.S54
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USO de AQOIs para Implementar Funcoes

B Exemplo:

Nee

a=B+CA+CA+ D

14

13

12

74LS554

40

GND

¢ a



USO de AQOIs para Implementar Funcoes

B Exemplo: a=B+CA+CA+D

41



Outros DEC Dlsplay/Hexa...

EDE/O7

MAXB958/6959:

Display catodo comum, 7 ou 9 segmentos;
Multiplexa até 4 displays;

12C (2-wire serial interface);

Compativel com sistemas de 2,5V e 3,3V

Hexadecimal-to-Seven Segment Driver:
MC14495 (CMOS; Motorola; 16 Pin DIP)

DM9O368: 7-Segment Decoder/Driver/Latch
with Constant Current Source Outputs

4311 ou 4368 (CMOS)

42

S

)Q‘)Q)Q‘

uC

SDA
SCL

IRQ

SDA
SCL

IRQ/SEGY
MAXIV

INPUT1
INPUT2

DIGO-DIG3 |_8
SEGO-SEG8 | 7

Wl

MAX6959

GND 1

H

Key0
o oDIGU/SEGD A

pt
Key1
. ’,I C/CDIG1/SEG1 V4
. ’]1 o/ CDIGZ/SEGZ V4
Key3
N o/ CDIGSISEGS V4
Key4
. N <)/ CDIG4/SEG4 /]
Key5
® '| :/ :DIGSISEGS A
Key6
. N o/ CDIGG/SEGG V4

Key7?
o/ ODIG7/SEG7 /




Outros DEC Display/Hexa...

o o I e A |
EDE707 A= A= A=
RIS
MAX6958/6959:
Display catodo comum, 7 ou 9 segmentos; uC I
Multiplexa até 4 displays; *0 DA SE60-SEG [ 7
2 i | H . SCL SCL 5V
12C (2-wire serial interface); I, J
, . IRQ/SEGY V+
Compativel com sistemas de 2,5V e 3,3V AN
MAX6959
Hexadecimal-to-Seven Segment Driver: WeuT!
MC14495 (CMOS; Motorola; 16 Pin DIP) é— Ptz GND 3
<
DM9368: 7—Segm ent Decoc Table 8. Seven-Segment Mapping Decoder for Hexadecimal Font =
. X REGISTER DATA ON SEGMENTS =1
with Constant Current Sourt (ZHSAE:AI:;:; D7-Da| D3 D2 D1 DO a b c d e t g :
0 X 0 0 0 0 1 1 1 1 1 1 0 m
1 X 0 0 0 1 0 1 1 0 0 0 0
4311 ou 4368 (CMOS) 2 X 0 0 1 0 1 1 0 1 1 0 1 a
3 X 0 0 1 1 1 1 1 1 0 0 1 a
4 X 0 1 0 0 0 1 1 0 0 1 1 E
5 X 0 1 0 1 1 0 1 1 0 1 1
6 X 0 1 1 0 1 0 1 1 1 1 1 >
7 X 0 1 1 1 1 1 1 0 0 0 0 *
8 X 1 0 0 0 1 1 1 1 1 1 1 m
9 X 1 0 0 1 1 1 1 1 0 1 1 m
A X 1 0 1 0 1 1 1 0 1 1 1 U’I
B X 1 0 1 1 0 0 1 1 1 1 1 {g
C X 1 1 0 0 1 0 0 1 1 1 0
D X 1 1 0 1 0 1 1 1 1 0 1
E X 1 1 1 0 1 0 0 1 1 1 1
F X 1 1 1 1 1 0 0 0 1 1 1
T —————) -



Outros DEC Display/Hexa...

VDD 50V
EDE707 R =i .
= af® —
MAXB958/6959: g - ’ ’ N
Display catodo comum, 7 ou 9 segmentos; icias |, - Lo
Multiplexa até 4 displays; ety g , c '
12C (2-wire serial interface); RE
Compativel com sistemas de 2,5V e 3,3V~ °7° . |se — _—
L ( n Drain) % Ln::a'o'
Hexadecimal-to-Seven Segment Driver: - — l ) (Open D T J__
MC14495 (CMOS; Motorola; 16 Pin DIP) ) ) B
"
DM9368: 7-Segment Decoder/Driver/Latch 37 . |5 |
with Constant Current Source Outputs = 209 12
4Do—-vw— a
290 ¢ 13
4311 ou 4368 (CMOS) I || Decoder -—Do—w—zgoﬂ 6
4-Bit 16 x9 290€ 15 )
ALPHANUMERIC DISPLAY Lateh oM [———(>o—w——d
- - e . e e e W wm - e - ——D>——'VW'_ e
SOIFINSE TRGRRLHES D e
21 2 3 4 6 7 8 9101112131415 _Do_iiiug
D10 . 2900 4

7 VD[_): Pin 16
LE—DH' Vgg=Pin 8

44



A0

Outros DEC Display/Hexa...

i i i f|5 i fl) INPUTS OUTPUTS
BINARY
—= = —— | DISPLAY
| — |H[*|X X X X | <——STABLE—— | H | STABLE
0 LfL|L L L LJ|JL L L L L L L|JL BLANK
DM9368 0 |L|H|L L L L|H H HHHHIL|H g
1 L{X|L L L H|L H H L L L L|H
By 2 L{X|L L H L|HH L HH L H|H
RBEOa b ¢ d e f ¢ 3 L{X|L L H H|H H HH L L H|H
4 L{X|L H L L|L H H L L H H|H
| I I | | | I 5 L{X|L H L H|H L HH L H H|H
41312111091514 6 L{X|L HH L|HUL HHH HH|H
‘ T T —— 7 L{X|L HH H|HH HULUL L L|H
8 L{X|H L L L|H H HH H H H|H
) 9 L{(X|H L L H|H H H L L H H|H
DM9368: 7-Segment Decoder/Driver/Latch 10 |L|X|H L H LIHHHLHHHH
i 11 L{X|H L H H|L L HH H H H|H
with Constant Current Source Outputs A Bl o I IR S
I 13 L{X|H H L H|JL H HH H L H|H
Logic E'M_a_gfa:r? _____________________ . 14 L{X|H H H L|H L L H H H H|H
X ' 15 L{X|H H H H|H L L L H H H|H
| |
: N X |x[x|[x x x x|L L L L L L L[L* | BLANK
] ]
E E &: TL/F/9796-8
1 L_tarch | 1-or-15 seovent N oureur [0 ¢ *The RBI will blank the display only if a binary zero is stored in the latches.
Y (S | DECODER jf) encooer [ ] pevices [O—d - . . ] N
g:: **The RBO used as an input overrides all other input conditions.
0—9
—1 — l::> Pin Name Description
—l LATCH = A0-A3 Address (Data) Inputs
-, LATCH |:"> RBO Ripple Blanking Output (Active Low)
_°[>_ 1 T RBI Ripple Blanking Input (Active Low)
RIPPLE . a-g Segment Drivers-Outputs
N I R0 E Latch Enable Input (Active Low)
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Display HEXA c¢/DEC

TIL311 :ll: .= lll: Ill: :l : :lll :ll IIIE :Il: :ll: :ll: Ell: =lll Ell: =llll .=lll

m Internal TTL MSI IC with Latch, Decoder, and Driver

m 0.300-Inch (7,62-mm) Character Height s 1 2 3 s s s 71 & s w0 1 2 1w u s

m Wide Viewing Angle

m High Brightness PACKAGE P

m Left-and-Right-Hand Decimals 14-LEAD PDIP

m Constant-Current Drive for Hexadecimal Characters ©OTTOM VIEW)

m Separate LED and Logic Power Supplies May Be Used Logic Supply 14 1 LED Supply

m Operates from 5-V Supply

Functional Block Diagram Data Input C 13 2 Data Input B
st;E:;?ly I — Data InputD 12 3 Data Input A

% omitted 11 4 Left Decimal

Right Decimal 10 5 Strobe Input

Logic . .
Supply omitted 9 6 omitted
T Blanking Input 8 7 Ground
A— — — q o8
b o o
oooo
B— — —] s s
Latch 4-Bit —— Constant - oooo g
Data Latch Decoder cl;“;’e"‘
Inputs Cc— - _— river |:|
D — TN b
[ I
Latch Strobe Blanking
Input Input
Left Decimal j % Right Decimal
Point Cathode Point Cathode




Outros Displays

B 1/2 Display: F-D=- : E|&|C

G

B O segmentos:

B 14/16 segmentos.




Outros Displays | -mui %’
m.%%%%E%%
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Controlando Brilho Display

@ 2007 David Cook
www.RobotRoom.com

R3
1kQ
(BnBkRd)

PWM varies
brightness

common
cathode

Q3

(NPN)
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AW

b 5.
VWS -
|
d Sa

O=

’ N

oS

7-segment LED
display

Resistors set
maximum
brightness



Multiplexacao de Displays

Q3
Unidades [ [ zussos‘
s
(H

—

Linhas habilitacao Dezenas 2N3906

WS

\
-

de cada display Ql e
Centenas | 2N3906
16 Disp1l Disp2 Disp3
+5Y

¥dd 13 R
L ] w2 | MsD NSD LSD
b
5 mc [ |,
23 4|, 451 [, |0 q q q
RAZ | ul S|, 1es [, [ L], . i
RAZ -t ———— 7 Cédigo BCDY 8o 5
RAT _/‘M’_‘( 20_7AVss e 19 ECG3079
8[ 5 ECG3079 RHDP ECG3079
o0 Common Cathode

a
Rt FBU vt s1-D

|
RE3 RB2 _/W _I Tie unused inputs (C) Tony van Roon
|

RB4 w to ground (Gnd.)
RBS REE m

PICI6F873 i P
Yt
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Problema:

B Projetar um circuito onde o nimero de leds ativos aumenta conforme aumenta a velocidade da bicicleta.
A

o - 00000 0e®

ey X X X X X N

generator @ I—S. . . . . . .

- __ 10| L0000 00®e®
ometer AtoDE ng@ L,].......;
0 Vel

B Neste circuito um pequeno gerador DC acoplado a roda da bicicleta gera uma saida proporcional a
velocidade sendo desenvolvida.

B A saida do gerador DC alimenta a placa de um tacogerador que limita sua tensao de saida se o gerador
DC ultrapassar certa tensao. Isto €, mesmo que a velocidade da bicicleta aumente além de certa
velocidade maxima, a saida do tacogerador ja atingiu seu limite e todos os leds ja estardo acesos.

B Um conversor A/D de 3-bits converte a tenséo do tacogerador para os bits de saida: A, B e C, onde
A=MSB e C=LSB.

B Detalhes: o conjunto de 5 leds deve responder para 6 codigos de saida do A/D. Quando ABC=000,
bicicleta sem movimento, nenhum led deve se ativar. Para os seguintes 5 codigos de saida: 001 ~ 101
osleds L1, L2, L3, L4 e L5 devem se ativar conforme a velocidade aumenta. Note que nao estamos

usando os codigos de saida: 110 e 111 porque se supde que estes codigos nunca ocorrem uma vez
que a faixa de excursao de entrada do A/D foi limitada pela placa do tacogerador.
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Solucao Possivel:

generator

/tach- :
ometer AtoE%Iamp logic

OPEO®E

AC
C N . Ula
U3a 5x470Q
7408 7406 /;/;:7
a : L4
[ 2

U3b

w7
o

U3c

U3d

WL 5+5VDCA

8
ol

U3e
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You have to +a

before you can



