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EXPERIENCIA
BIESTAVEIS 1
Identificacido dos alunos: Data:

1. Turma:

2.

3. Professor:

4.

5. Conceito:

I. OBJETIVOS:
¢ Implementacdo de Circuitos Biestaveis.

II. MATERIAL UTILIZADO:
e Placa Didatica.

e Fonte CCde5 V.

e ClIs: 7400 (1), 7476 (1).

ITII. PROCEDIMENTO EXPERIMENTAL:

a) Monte um biestdvel tipo SC (Set/Clear) também conhecido por RS (Reset/Set) assincrono
utilizando apenas portas NAND e preencha a tabela verdade.

CR) | Q| Q | Status

0

=S| S| N

1
0
1

13
11
S._E:)D 2 :>03—T—c Q
12
10 8 g :):»—1—.6
RD—E:D— 6
9

b) Monte um biestavel tipo SC (RS) sincrono sensivel a nivel alto, utilizando apenas portas NAND, e

preencha a tabela verdade.

CK S |CR) | Q| Q | Status
I L]o 0
I L]o 1
I L1 0
I L1 1

S 13
1
3
2 Q
clock 12
10 —
5 - Q
R
9

c¢) Verifique o funcionamento do biestavel tipo JK Mestre-Escarvo contido no CI-7476 através da

tabela fornecida pelo fabricante.
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PR | CLR | CK J K Q Q ,

0 0 X X X

0 1 X X X 1 IPR 1:
1 0 X X X L—_

1 1 ) 0 0 & S0 e §
1 1 ! 0 1 16 iCLR 14
1 1 d 1 0 3

1 1 d 1 1

d) A partir do biestavel JK, implemente um biestavel tipo D e preencha a tabela verdade.

o
CK | D Q Q D & — ] D .
\ 0 ai l TolE T —®
J 1 clock # 1

e) A partir do biestavel JK, implemente um biestdvel tipo T e preencha a tabela verdade. Utilize como
clock a chave n° 1.

— =]
CK T Q Q 4 5 .
Te—ay —i=
: ] [elt 2
! 1 b
clock

f) Repita o item “e” utilizando a chave n° 9 no sinal de clock. Explique o resultado.

IV. CONCLUSAO:
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EXPERIENCIA

REGISTRADORES 2
Identificacido dos alunos: Data:

1. Turma:

2.

3. Professor:

4.

5. Conceito:

I. OBJETIVOS:

¢ Andlise do Registrador 74194.

II. MATERIAL UTILIZADO:

e Placa Didatica.

e Fonte CCdeS5 V.

o CIs: 74194 (1).

ITII. PROCEDIMENTO EXPERIMENTAL:

1) Verifique o funcionamento do registrador 74194, executando as fun¢des na tabela verdade e
compare os resultados com o diagrama de tempos.

2) Execute as seguintes fun¢des com o Registrador 74194 e mostre o resultado através do diagrama de

tempos.

a) Limpe a carga do registrador.
b) Faca a carga paralela do dado de 4 bits: 1011.
c) Desloque 4 bits para a direita introduzindo “0” no bit mais significativo.
d) Faca a carga paralela do dado de 4 bits: 0101.
e) Desloque 4 bits para a esquerda introduzindo “1” no bit menos significativo.

Tabela Verdade:
FUNCTION TABLE
INPUTS OUTPUTS
MODE SERIAL PARALLEL
CLEAR ISt a0l %" [lerr ricnT (A 8 ¢ o] A 98 9% o
L X X X X X X X X X L L L L
H X+ X L X X X X X X |aap Qso Qco Qpo
H H H t x X 2 b c d a b [ d
H L H t X H X X X X | H 0an Qgn Gcn
H L H t X L ¥ X X X| L Qan Qgn Qcn
H H L t H X X X X X|agy Qcn Qpn M
H H L 1 L x X X X x|agy, Qcp Qpn L
H L L X X x X X X X |QGao Qo Qco Qoo

H = high level! (stesdy state}

L = low levet (steady state)

X = irrelavant (any input, including tran.
sitions)

t = transition from iow to high ievel

a,b,c,d= the level of stesdy-state input st
inputs A, 8, C, or D, respegtively.

Qa0. Qgg. Aco. Qun =the level of Qg
Qg. Qg, or Qp, respactively, betore the
indicsted staady -state input conastions
waere estabiished.

Qan. Qan. Qcn. Con = the level of Qg
Qg, Qg. respectively, before the most-
rocent | transition of the clock.
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IV. CONCLUSAO:
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CONTADORES SINCRONOS

EXPERIENCIA

3

I. OBJETIVOS:

¢ Implementacdo de contadores utilizando biestaveis.

II. MATERIAL UTILIZADO:
e Placa Didatica.
e Fonte CCdeS5 V.

o ClIs: 7476 (1), 7474 (1), 7400 (1), 7402 (1), 7408 (1), 7432 (1).

ITII. PROCEDIMENTO EXPERIMENTAL:

1) Projetar um contador sincrono de médulo 4, crescente, utilizando biestaveis tipo JK .

2) Projetar um contador sincrono de médulo 3, decrescente, utilizando biestaveis tipo D.
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3) Projetar um contador sincrono de médulo R , utilizando biestaveis tipo .

IV. CONCLUSAO:
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EXPERIENCIA
CONTADORES ASSINCRONOS 4
Identificacdo dos alunos: Data:

1. Turma:

2.

3. Professor:

4.

5. Conceito:

I. OBJETIVOS:
¢ Implementacao de contadores utilizando o CI 7490.

II. MATERIAL UTILIZADO:
e Placa Didatica.

e Fonte CCde5 V.

e ClIs: 7490 (1), 7400 (2).

III. PROCEDIMENTO EXPERIMENTAL:
1) Utilizando o CI 7490, implemente circuitos contadores de médulos 2, 5 e 10 (decimal) e bi-quinério.

a) Médulo 2:

b) Médulo 5:

10
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¢) Médulo 10:

d) Bi-quindrio:

2) Utilizando o CI 7490, implemente um circuito contador crescente de médulo 7.

11
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IV. CONCLUSAO:

12
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EXPERIENCIA
MEMORIA SEMICONDUTORA 5
Identificacdo dos alunos: Data:

1. Turma:

2.

3. Professor:

4.

5. Conceito:

I. OBJETIVOS:
e Verificar o funcionamento de Memoria Semicondutora Integrada.

II. MATERIAL UTILIZADO:
e Placa Didatica.

e Fonte CCde5 V.

e ClIs: 74189 (1), 7404 (1).

III. PROCEDIMENTO EXPERIMENTAL:

1) Desenhe e monte um circuito utilizando a memoéria RAM 74189 de forma que se possa escrever e
ler dados em qualquer enderego. Ligue as entrada de endereco no display e a saida de dados nos leds
através de um inversor.

Circuito:

2) Dados a serem escritos na memoria.

ENDERECO DADO

13
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IV. CONCLUSAO:

14
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ANEXOS

LEITURA DO VALOR DE RESISTORES

«O

Algarismo

J éisl%%
=t

s

i
h
i

L

:}.__

\.

= T "1 '
r\\
!
2% Algarismo NC de Zeros

Tolerdrncia

Preto
Marrom
Vermeiho
Laranja

L Amarclo

(L T

It on

0 Verde
1 Azul

2 Violecta
3 Cinza
4 Branco

CODIGO DO VALOR

LI I I |

)

5 Marrom =
6 Vermelho =
7 Dourado =
3 Prateado =
9 Scm Faica =

CODIGO TOLERANCIA

19/ !
5% |
10% |
20% |

LEITURA DO VALOR DE CAPACITORES
POLIESTER METALIZADO

Trabalh Vermelho = 250V
o o V) Amarclo = 400V
Codigo de valor igual a0 dos resistorces Azul = 630V

— 19

<—— Tensao de

< Algarismo

| «+——N® de Zeros Branco

*+——Tglerdncia (%)

Preto

ou

Valor CODIGO TOL.

<—20 Algarismb em pF

20%
10%

CODIGO TENSAO |

LEITURA DO VALOR DE CAPACITORES
CERAMICA

Qoiumncm .\Toloranonlurancm
Z Primoiros N9 do ZU!’O.:

Capacitdncia Capacitincia Algarismos

om pk em nkF {no caso = 470000 pF - 20%
| CODIGO TOLERANCIA

ATE 10 pF ACIVIA DE 10 pF

B = 0,1pF F o= 1% M = 20%

C = 025pF G = 2% P = +100%-0% -

0 = 05pF H = 3% S = +50%.-20%

F = 1pF J = 5% Z = +80% -20%

G = 2pF K o= 10% v

15
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2
A 1Y 2A 2Y

SN5400 {J) SN7400 (J, N} WA B ¥ 2a 78 GhD SN5404 {J)) SN7404 {J, N)
SNS4HOD (J) SN74HOO {J, N} SNE402 () SN7402 {J, N} SNE4HO04 () EN74H04 (J, N}
SNES4LOO {1} SN74L00 {J, N) SN54L02 (N SN74L02 (4, N} SNS4LO04 () SN74L04 {4, N}
SNB4LS00 (), W) SN74LS00 (J, N} SN54LS02(J, W) SN74L502 {J, N) SNS4LS04 {J, W) SN74LS04 {4, N)
SNE4S00 {J, W) SN74500 {J, N) SN54502 (J, W) SN74502 {J, N} SN54504 {J, W) SN74504 {J, N)
¥ 48 44 4Y  Im 38 IY Voo 4B A 4¥Y 38 3A I
wilnl (el in| {w] |y 1i]8

SNS5408 {J, W} SN7408 {J, N) A 18 i¥ 3A 28 32¥ GRG 1 ? k] 4 5 6[]7
SNSALS08 {J, W 7
Snodson ‘3'[ o } ::?:;;’BD?J[J&?H SN5432 (J, W) SN7432 L, N} YA 18 v 2A 2B 2Z¥ GND
. . SNBALS32 (), W) SN74LS32 {1, N} SN5486 (J, W) SN7486 {J, N)
SNS4AS32 {J, W) SN74832 (J, N} SNBALSA6 (J W) SN74LSE6 (J, N)
SN54586 (J, W) SN74586 (J, N}
DUAL O-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR
74 Ve cin 0 2ck 2em 30 28 1PR 10 13 GND 3@ 20 ZPA
FUNCTION TABLE wi {ul (el o]l [al [o ]s wl {a] Te] (ol Tl {el [a
INPUTS QUTPUTS = -i 1
PRESET CLEAR CLOCK D a a ¢ e °
i 3] x X H L L] CLA CLA M
H L X X L H o X K,
L L X X | H+ Re '—[—,
H H POHEH L e e T T M T T
H H t L L H C|:|| ¢ 1CK 1PFR 10 1 GND 1CKk 1 c‘l“ Voo c:n o 16K
H H t X1{% G SN5474 (1) SNTATAJ,N) SNG474 (W)
SNS4H74 (J) SNT4AHT4 (J, N} BNS4HT4 (W)
SNSAL74 SN74LT4 (J, N) SNS4AL74 (T
SNEALS74A {J, W) SNTALSTAA {J, NI
Sae pages 6-46, 8.50, 654, and 6-56 SN54574 (J, W) SEN745T4 {J, NI

16
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DUAL J-K FLIP-FLOPS WITH PRESET AND CLEAR

76
‘76, 'H76 ‘LS76A
FUNCTION TABLE FUNCTION TABLE
INPUTS OUTPUTS INPUTS QUTPUTS
PRESET CLEAR cLock J % |la & PRESET CLEAR CLOCK J x |a @
L H X X x M L N H X X X | H L
H L x x X|]L H H L % X x|L H
L L x X x M* |.-,|c L L x X x H* |:|" 1€k 1PMA (;L‘j\ A1} Yoo 2ZCK ZFR C:B
H H Ju L L (0 Qg H H b L L |2p
H H it H L H L H E] I H L H L SNSAT7E {J, W SN7478 (J, NI
H - I L H L H H H 4 L H L H SNS4AHZ6 {J, W) SNT4H7E {4, Nj
H H I H H | TOGGLE H H + H W | TOGGLE SNSALS76A (1, W) SNTALSTEA (J, N)
H H H x x |0g Qg
Sew pages 646, 650, and 6-56
'90A, ‘L8O, ‘LSI0 {TOP VIEW) "30A, 190, 1.530 "80A, °L90, LSS0
— BCD COUNT SEQUENCE BLOUNARY 15-2)
» M O Op OgND De O (See Nate A) (5es Nols B
ML Nl n] el Je] ] COUNT QUTFUT COUNT OUTPUT
{ I _J_ Qg Q¢ Qg Qa Op Op G Qg
W dp 6 0 L L L L ) L L L L
b s e — 1 L L L H 1 L L L H
pra 2 L L WL 2 L L H L
R s 3 L L H H 3 L L A H
I I 4 L H L L 4 L H L L
s afda s a7 5 L H L # 5 H L t L
A ] =TT -] L H H L ] H L L H
? L M H H b H L H
positive logie: see function tables ] H L L L a H L H H
9 H L L H 9 H H L L
'a0A, ‘LS80, 'LS90
RESET/COUNT FUNCTION TABLE
RESET INPUTS OUTPUT
Ror1i Rorz; Roin) Retari g g Qs Qa
H H L X L L L L
H H X L jL L b L
X x H H H L L H
X L X L COUNT
L x L X COUNT
L X X L COUNT
x L L X COUNT

NOTES: A, Output Qg it connected to input B for BCD count,
8. Qutput Qp 1z connectad o input 4 far bi-quinary
count,
C. OCutpur Qp is connected to input B,
0. H = high laval, L = low |evei, X = irrelevant

17
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SN54L5138, SN545138 ... J OR WPACKAGE
SN74L5138, 5N748138 ... J OR N PACKAGE

{TOP VIEW)
] L8138, ‘5138
DATA QUTPUTS FUNCTION TABLE
vee 'y0 Y1 ¥z Y1 YA ¥ Ve
wlswnafjen]inlds INPUTS OUTPUTS
ENABLE SELECT
i l l: l l l Gl G2* (€ 8 A |YO Y1l Y2Y3 Y4 YE Y6 Y7
Yoo vl X H X X X|HHHHHHTEHEH
—{a ve - L X |[Xx X X|HHHHHHHH
B € G2a G228 G Y7 H L (L L L}{iLHHHHHMHH
H L 'L L H{HULHHHHUHH
T T H L |L H L|HHLHHHMHH
|||l2|3||‘||5||5|?|5 H L (L H H|HHHTLHUHHH
A NS R H L (H L L{HHHHLHIHIH
SELECT ENABLE H L {H L H|HHHUHHTLHH
H L |(H H L|HHHHHHLH
H L [H H H|{HHHHHHHL
positive logic: see function table rG2 - GZA + G2B
H = high level, L = low level, X = irrelavant

SNE4151A, SNSALS1E1, SN5AS151 . . . J OR W PACKAGE 1514, °L§151, 5161

$N741514, SN74L5151,SN74S151 ., , J DR N PACKAGE FUNCTION TABLE
(TOP VIEW) INPUTS OUTPUTS
DATA INPUTS DATA SELECT SELECT STROBE Y w
W i 5 A [ [ )s\ I ¢ 8 A s
inininininininins XX X[ L n
] I | T | L L L L |Do Do
e L L H L D1 D1
L H L L |p2 D2
o3 ¢ L H H L D3 D3
B o v W s H L L{ t |p4 B4
| [ 7 7 H L H L D5 DB
1HaeTaeAsHsq 1 H H L L Dé De
£l 7 T [] Y W, STRORE GND H H H L o7 ﬁ
DATA INPUTS OUTPUTS.
H = high lavel, L = low level, X = irretavant
positive logie! see function table EQ, E1.., E15 = the complemant of the ievel of tha respactive E input
DO, O1... D7 = the level of the D respactive input

18
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SN54181, SNH4LS5181, SN545181 ... J OR W PACKAGE

SN74181, SN74L8181, SN745181

...JO0OR NPACKAGE

$3

g1 50 Cp

{TOP VIEW)
INPLTS OUTPUTS
P PN
Yoo 4 a1 B1 L 82 LY B v G Uped [ A=R F3a »
4 23 22 I_I 0 1% - | m 1 15 L 1]
FY] [T} AZ az A3 B3 G Cred [ A =B
B

]

o F1

|

\Bﬂ Al g2 81 4] 50 T I l: ? ."' GND
INPUTES DUTPUTS
ACTIVE-HIGH DATA
SELECTION M=H M=L; ARITHMETIC OPERATIONS
LOGIC Cn-H Ch=L

§3 52 s1 80 FUNCTHONS Ino carry) Iwith carry)
L L L L|F=A F=A F=APLUS1
L L L HIF=A¥E F=A+B F={A+B)PLUS
t L H LI|F=AB F=a+E F={(A+BIPLUS
L L H H|[F=D F = MINUS 1 (2's COMPL} | F = ZERO
L H L L|F=AE F=APLUS AB F = APLUS AB PLUS 1
L H L H[{F=B F = (A + B PLUS AB F = (A+ B} PLUS AB PLUS
L H H L|IF=A®EB |F=AMINUSBMNUS1 |F=AMNUIGE
L H H H|F=AR F = AE MINUS 1 BEEY: 1
H L L LIF=A+B f=APLUS AB F=APLUS ABFLUS 1
H L L H|F=A®B |[F=APLUSBE FeAPLUSBFLUS 1
H L H L|F=8B £=A+B)PLUS AB F={A+B)PLUS AB PLUS
H L H HI|F=-AB F = AB MINUS 1§ F=AB
H H L LJ|F=1 F=APLUS A" F=APLUS APLUST
H H L H|F=A+B F={A+BPLUSA F=(A+B}PLUS APLUS]
H H H LI|F=A+B F={A+BIPLUS A F=i(A+E) PLUS A PLUS I
M H H H|F=A F=AMNUS F=A

19
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189 Jogic symbot pin msignmants
XA ), N FACKAGES FH. FN PACKAGER
§4.8/T AANDOM-ACCESS m o T {9 W = [
MEMORIES :: AT 0 T T Juo ;.'l 2 ;n 17 E;
i | 3 A 71 N4 1] 3 [E]
- - A--
{16 4-nit words; thres. Pl | T i e | -0
FUte oulputs} a3 113) 1 5 a1 13 A1 5 D1 [15 04
typical parfarmance 3 12 &1 8 DI {14 A2 || 8 nc 18 ne
= 7 Q2 [18 Ay T Q1 [17 a3
Tyee ADDHRESS [ ENAGLE | POWER | AMW VEN [READ) ¥ GND 16 veo|| @ 92 |18 AT
TME | TIME |PEREIT W 162 (WRITEI 5 07 |1 A
= D |20 v
\5189A | SGns | 35m | 27mw | 5 H_TAT® A VR g1 10 o 2
S189A | I6m 2m [S8mW | pg 7, &
(1o i 53
SNEALSTROA (LFHY  SN74L5189A (JNFN) DI 112} 11 =
SNB4S189A |J,FH SN7451B9A {JNFN) Da——} o
! fin numbert shown an I9gic symbols are for ) sand N packages anly.,
ne — na internal connectlon, . '
. Inpuis . .
Function Chig- | Read! Output
Enabie | Writa
Wirite . L L High-impegance
[Store Complement of Data) ! .
Aeaa L H Stored Data
Inhibit H X High-lmpeaance
H = HighLave ) - I
L =Low Lavel B A
X =Jon't Cara
GNGA T8, SNGALS104A, SNS4SIS . .. JOR W PACKAGE
SNT4T94, SNTALS1BMA, SNTAS1S4 ... JOR N PACKAGE
ITOP VIEW!
vee Oa Oa Q¢ Op cioek 51w
WS W ynpywel ]yl
Os Ca O Gp oL ¥
FUNCTION TABLE
CLEAR 50 INPUTS OUTPUTS H = high level [srasdy statel
MDDE SERIAL PARALLEL L= low Ieval (steady satal
] aa o a = wrabavan " maludi -
A a8 & DL CLEA TR €LocK LEFT RIGAT]A 8 ¢ b °» 08 Qc dp | x m::‘: v lany ngut, icluding tran
I | I ’ | J L XA X Y X /X X X X[ L L L L |1tewsnation fram row 1o nign ieval
JII IR H % X L |4 ¥ |x x X % |Cap Qpg Ccg QOpp | * 85 9" e lver of sesay s inout st
inpure A&, B, C, or ©, reapacirely
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