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Niveis de tensdo em TTL

Saida Entrada
5\/ ........................................................... 5\/
HIGH
Low OV ........................................................... OV

Niveis de tensao em TTL
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HIGH
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Niveis de tensao em TTL
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Niveis de tensdo em TTL

Saida Entrada
5\/ ............ 5\/
HIGH
2,4V e
.................. 2’0\/
0,4V
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Niveis de tensao em TTL

Saida Entrada
BV 5V
HIGH
2,4V
.................. 2.0V
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LOW OV l ............ OV

Correntesem TTL

Qual é a direcao da corrente

numa saida TTL?
E numa entrada TTL?




Correntes em TTL
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Correntes em TTL
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Correntes em TTL
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Correntes em TTL
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Correntes em TTL

Correntes x Tecnologia

Correntes x Tecnologia

A tecnologia de fabricacdo determina a corrente e a
velocidade e as tensbes variam um pouco




Correntes x Tecnologia

+ Atecnologia de fabricagédo determina a corrente e a
velocidade e as tensbes variam um pouco

+ Codigo do componente

SN74xx00A

Verséo
Funcao logica
Tecnologia de fabricagao
Familia
Fabricante

Exemplo de TTL

SN5400, SNS4LS00, SN54500
SN7400, SN74LS00, SN74500
QUADRUPLE 2-INPUT POSITIVE-NAND GATES
s Sttmue ! vseDodromen o FUNCTION TABLE
M ¥ ” M p (each gate)
‘Small-Outline (D, NS, PS), Shrink Positive-NAND Gate in Small-Outline (PS)
‘Small-utine (D8), and Coramic Fiat (W) Package INPUTS [ ouTpuT
(Ceramic Chip Carriers (FK), and
‘Standard Plastic (N) and Ceramic (J) DIPs A B
H H L
Loox H
SN0, SNTIS0 .S PACKAGE
T0P VIEW) X L H

U
s eflvee
wlz  7fl8 o —
wvls  eflaa
anolls  sflav

Logic symbols

description/ordering information ——

These devices contain four independent 2-input NAND gates. The devices perform the Boolean function
Y=AsBorY=A+Blnpositve logi.

%2953

—
Texas Instruments, Inc. SN5400, SN54LS00, SN54500, SN7400, SN74LS00, SN74500 Quadruple 2-Input Positive-NAND Gates; 2003

Tecnologia Standard

SN5400 SN7400
wN_Nom wax| wmin_Nom wax| M7
Vcc _ Supply voltage 45 5 55| 475 5 525| V
Vi High-level input voltage 2 2 v
VIL___ Lowlevel input voltage 08 08| v
loH___High-level output current 04 04| mA
loL___ Low-level output current 16 16| mA
TA___ Operating free-air temperature 55 125 0 70[ °c

Texas Instruments, Inc. SNS400, SN54LS00, SN54S00, SN7400, SN74LS00, SN74S00 Quadruple 2-Input Positive-NAND Gates; 2003




Tecnologia Standard

SN5400 SN7400

wiN_nom wax| wmin_Nom wax| N7
Vce__Supply voltage 45 5 55| 475 5 525] V
Vin__ High-level input voltage 2 2 v
Vi Lowlevel input voltage. 08 08| Vv
loH___ High-level output current 04 04| mA
loL_\ Low-level output current 16 16| mA
TA__ \gperating free-air temperature 55 125 0 70| °c

Notacéo: lon - Corrente de saida para

nivel légico High

Texas Instruments, Inc. SN5400, SN54LS00, SN54500, SN7400, SN74LS00, SN74500 Quadruple 2-Input Positive-NAND Gates; 2003

Tecnologia Standard

SN5400 SN7400 oNIT
MIN _NOM MAX| MIN NOM MAX
Voc  Supply voltage 45 5 55| 475 5 525 V
Vi High-level input voltage 2 2 v
VIL__ Low-level input voltage 08 o8| v
IoH___High-level output current 0.4 04| mA
loL___Low-level output current 16 6] mA
TA___ Operating free-air temperature 55 125 ) 70[ °c
Toxas Instruments, Inc. SN5400, SN54LS00, SN54500, SN7400, SN74LS00, SN74S00 Quadruple 2-Input Positive-NAND Gates; 2003
SN5400 SN7400
UNIT
MIN _NOM MAX| MIN NOM MAX
Vcc _ Supply voltage 45 5 55| 475 5 525| V
Vi High-level input voltage 2 2 v
Ly owlevel input voltage 08 98l Vv
loH___High-level output current 04 04| mA
lo___ Lowleveloutput curtent __ _ 16 16| mA
T Operaling free-ar temperature 55 125 0 70] °C

Texas Instruments, Inc. SNS400, SN54LS00, SN54S00, SN7400, SN74LS00, SN74S00 Quadruple 2-Input Positive-NAND Gates; 2003




Tecnologia Standard

SN5400 SN7400

PARAMETER TEST CONDITIONS¥ N TvPs wax| wm Tves max| UNT
Vik Voo =MIN, I|=-12mA -15 15 Vv
VoH Voo =MIN, ViL=08Y, 101 = 0.4 A 24 34 24 34 v
VoL Vce =MIN, ViH=2V, IoL = 16 mA 02 04 02 04| V
I Voo = MAX, Vi=55V. 1 1] ma
[ Vo = MAX, Vi=24V 40 0| pA
I Voo = MAX, Vi=04V -16 -16] mA
1osT Ve = MAX -20 55| -18 55| mA
IccH Vo = MAX, V=0V 4 8 4 8 ma
IccL Ve = MAX, Vi=45V, 12 22 12 22| mA

Toxas Instruments, Inc. SN5400, SN54LS00, SN54S00, SN7400, SN74LS00, SN74500 Quackuple 2-Input Posiive-NAND Gates: 2003
Tecnologia Standard
SN5400 SN7400

PARAMETER TEST CONDITIONS¥ N Tves wax | mm Tves max| UNT
Vi Vee =MIN, Ij=-12mA -15 -15] v
VoH Voo =MIN, 10+ = -0.4 A 24 34 24 34 v
VoL Vee =MIN, IoL = 16 mA 02 04 02 04| V
A VoG = MAX, M=55Y k! Al mA L
IH Vg = MAX, Vi=24V 40 40| pA
I Vo = MAX, Vi=04V -16 —16] maA
Iosf Ve = MAX -20 -55| -18 -55| mA
IccH Vg = MAX, V=0V 4 8 4 8 ma
IcoL Voo = MAX, Vi=45V, 12 22 12 22| mA

Texas Instruments, Inc. SN5400, SNS4LS00, SN54500, SN7400, SN74LS00, SN74500 Quadruple 2-Input Positive-NAND Gates; 2003

Fan-out

Saida
lon = 0,4 mA (saindo)
loL = 16 mA (entrando)

Entrada
I = 40 pA (entrando)
IiL = 1,6 mA (saindo)




Fan-out

Saida HIGH
lon = 0,4 mA (saindo) I\
loL = 16 mA (entrando)
L ]
Entrada .
I = 40 pA (entrando)
L= 1,6 mA (saindo)
Fan-out
...... >
Saida HIGH
lon=0,4 mA (saindo) | | ... >
loo=16mA (entrando)] [ | ... »
°
Entrada o >
I = 40 pA (entrando)
I = 1,6 mA (saindo)
...... >
Fan-out
40 pA
Saida HIGH
lon = 0,4 mA (saindo) ‘ pdat
lo = 16 mA (entrando) JH
L ]
Entrada I 4.;9 .%

IiH = 40 pA (entrando)
IL= 1,6 mA (saindo)




Fan-out

40 pA
...... »>
Saida HIGH
lon = 0,4 MA (saindo) . . 4004
lo. = 16 mA (entrando) JHL
L ]
Entrada . A.‘.Q H.A,
I = 40 pA (entrando)
L= 1,6 mA (saindo)
4014,
i =4 x40 uA = 160 pA = 0,16 mA
Fan-out
40 pA
...... >
Saida HIGH
lon = 0,4 MA (saindo) . 40 1A
loL = 16 mA (entrando) JHL
°
40 UA
Entrada o >
I = 40 pA (entrando)
I = 1,6 mA (saindo)
40 LA
IHVAX = n X I < lon
Fan-out
Saida
lon = 0,4 mA (saindo)
loL = 16 mA (entrando)
L ]
Entrada .

IiH = 40 pA (entrando)

IL= 1,6 mA (saindo)

IHAX = n X IIH < lon




Fan-out

Saida
lon = 0,4 mA (saindo) I\
lo. = 16 mA (entrando)
L ]
Entrada .
I = 40 pA (entrando)
i = 1,6 mA (saindo) LOW
IHVMAX = n X I < low
Fan-out
P
Saida
lon = 0,4 mA (saindo)
loL = 16 mA (entrando) RS
PR *
Entrada .
it = 40 pA (entrando) S
I = 1,6 MA (saindo) LOW
) <o
IHVAX = n X I < lon
Fan-out
1.6mA
Saida
lon = 0,4 mA (saindo) :
loL = 16 mA (entrando) ) ?GmA
-
Entrada It .
Iy = 40 A (entrando) :GmA
i = 1,6 mA (saindo) LOW ’

IHVAX =N X i < loH 1,6 MA




Fan-out

1.6 mA
Saida
lon = 0,4 mA (saindo) I\
loL = 16 mA (entrando) ) 5 mA
e
Entrada It .
I = 40 pA (entrando) Tema
i = 1,6 mA (saindo) LOW ’
IHVAX = n X i < lon 16 mA
iL=4x1,6mA=6,4mA
Fan-out
Saida
lon = 0,4 mA (saindo)
loL = 16 mA (entrando)
°
Entrada .
I = 40 pA (entrando)
I = 1,6 mA (saindo)
IHVAX = n X I < lon
IMAX = n x L < loL
Tecnologia LS
Low Power Schotky
SN54LS00 SN74LS00
MIN NOM MAX MIN NOM MAX UNIT
Vcc  Supply voltage 45 5 55| 475 5 525 V
ViH High-level input voltage 2 2 v
Vi Low-level input voltage 07 08| Vv
IoH High-level output current -0.4 04| mA
oL Low-level output current 4 8| mA
TA Operating free-air temperature -55 125 0 70| °C

Texas Instruments, Inc. SNS400, SN54LS00, SN54S00, SN7400, SN74LS00, SN74S00 Quadruple 2-Input Positive-NAND Gates; 2003




Tecnologia LS

Low Power Schotky

SN54LS00 SN74LS00
MIN_nNom_wax| min_nom max| UNT
VCC__ Supply voltage 45 5 55| 475 5 525| V
Vi High-level input voltage 2 2 v
Ly Lovwlevel input voltage 07 08| v
loH __ High-level output current 04 04| mA
loL__ Low-level output current 4 8| mA
TA | Operaiing ree-alr lemperature 55 155 ) 70| C
Texas Instruments, Inc. SN5400, SN54LS00, SN54500, SN7400, SN74LS00, SN74800 Quackuple 2-Input Positive-NAND Gates; 2003
Tecnologia LS
SN54LS00 SN74LS00
PARAMETER TEST CONDITIONST N 1Yt max| wn vt max| UNT
VK VGG = MIN, I|=-18 mA -15 5] v
Von VGG = MIN, ViL = MAX, 10K = 0.4 mA 25 34 27 34 v
[loL=4ma 025 04 025 04
VoL Ve =MIN, V=2V [loL=8mA 03 05| '
i Vog = MAX, V=7V 0.1 01| mA
Iy VoG = MAX, V=27V 20 20| pA
L VCC = MAX, V=04V 04 04| mA
los$§ Ve = MAX -20 -100 | -20 -100 | mA
lccH VCC = MAX, Vi=0V 08 16 08 16| mA
lecL Ve = MAX, Vi=45V 24 44 24 44| mA
Toxas Instruments, Inc. SN5400, SN54LS00, SN54S00, SN7400, SN74LS00, SN74800 Quackuple 2-Input Positive-NAND Gates; 2003
Tecnologia LS
SN54LS00 SN74LS00
PARAMETER TEST CONDITIONSt N vt wAx | wN TveE max] UNT
VK Vee = MIN, |=-18mA 15 5] v
Von Vgg = MIN, ViL = MAX, IoH = 0.4 mA 25 34 27 34 v
[loL=4mA 025 04 025 04
VoL Vec =M, ViH=2V [loL=8mA 0% 05|
N Voo = MAX, V=7V 01 o1 ma
Iy Vo = MAX, V=27V 20 20 pA
I VGG = MAX, V=04V 04 04| mA
Iog$ Voo = MAX -20 -100| -20 -100 | mA
locH VGG = MAX, V=0V 08 16 08 16| mA
lcoL VCC = MAX, V=45V 24 44 24 44| mA

Texas Instruments, Inc. SNS400, SN54LS00, SN54S00, SN7400, SN74LS00, SN74S00 Quadruple 2-Input Positive-NAND Gates; 2003




Tecnologia S

-+ High Speed Schotky

SN54500 SN74S00
MIN NOM MAX MIN NOM MAX UNIT
Voc  Supply voltage 45 5 55| 475 5 525 V
ViH High-level input voltage 2 2 v
Vi Low-level input voltage 0.8 08| Vv
IoH High-level output current —1 -1| mA
loL Low-level output current 20 20| mA
TA Operating free-air temperature -55 125 0 70| °C
Texas Intruments, Inc, SN5400, SN54L.S00, SN54500, SN7400, SN74LS00, SN74500 uackuple 2-Input Positive- NAND Gtes; 2008
Tecnologia S
+ High Speed Schotky
SN54S00 SN74S00
MIN NOM MAX MIN NOM MAX UNIT
Vcc  Supply voltage 45 5 55| 475 5 525 \%
ViH High-level input voltage 2 2 v
1 V) Low-level \ngul vo\lase 0.8 0.8 v
IoH __High-level output current -1 -1 mA
oL Low-level output current 20 20| mA
(& Operating ree-ar temperature 55 ) K
Toxas Insturents, . SN5400, SNS4LS00, SN54500, SN7400, SN74LS00, SN74S00 Guachupl 2-nput Postive:NAND Gates; 2003
Tecnologia S
'SN54S00 SN74S00
PARAMETER TEST CONDITIONS T N Tvet wax| mn et wmax| UNT
ViK Vg = MIN, I =-18 mA 1.2 12| v
VoH Voo =MIN, Vi =08V, IoH = -1 mA 25 34 27 34 v
VoL Voo = MIN, ViH=2V, IoL =20 mA 05 05| Vv
It Ve = MAX, V|=55V 1 1] mA
I Voe = MAX, Vj=27V 50 50 | pA
[ Ve =MAX, V| =05V -2 -2 mA
los§ Vge =MAX —-40 -100 [ —40 -100 [ mA
IccH Vce =MAX, Vi=0V 10 16 10 16| mA
IcoL Vee = MAX, V=45V 20 36 20 36| mA

Texas Instruments, Inc. SN5400, SN54LS00, SN54500, SN7400, SN74LS00, SN74500 Quadruple 2-Input Positive-NAND Gates; 2003




Tecnologia S

lon = 0,4 mA (saindo)
loL = 16 mA (entrando)

lon = 0,4 mA (saindo)
loL = 8 mA (entrando)

SN54500 SN74500
PARAMETER TEST CONDITIONST MIN TYPE  MAX MIN TYPE  MAX UNIT
ViK Vg = MIN, I =18 mA 12 12| v
VoH Vg =MIN, V|L=08V, Ion =1 mA 25 34 27 34 v
VoL VCC=MIN, ViH=2V, IoL =20 mA 05 05| v
I Vee= M__A_X V| =55V 1 1 mA
[ VeC=MAX,  Vj=27V 50 50| pA
I Ve = MAX, V) =05V -2 2| mA
IogS Voo = MAX -40 -100 | -40 -100| mA
IcCH Ve = MAX, Vi=0V 10 16 10 16| mA
IcoL VeC = MAX, Vj=45V 20 36 20 36| mA
Texas Instruments, Inc. SN5400, SN54LS00, SN54500, SN7400, SN74LS00, SN74800 Quackuple 2-Input Positive-NAND Gates; 2003
Exercicio sobre Fan-out
TTL Standard TTLLS TTL S
Saida Saida Saida

lon = 1 MA (saindo)
loL = 20 mA (entrando)

Entrada
I = 40 pA (entrando)
liL = 1,6 mA (saindo)

Entrada
I = 20 pA (entrando)

I = 0,4 mA (saindo)

Entrada
I = 50 pA (entrando)
IiL = 2 mA (saindo)

Out\In
STD
LS
S

STD

10(H)/10(L)

Exercicio sobre Fan-out

TTL Standard

TTLLS

TTL S

Saida
lon = 0,4 mA (saindo)
loL = 16 mA (entrando)

Saida
lon = 0,4 mA (saindo)
loL = 8 mA (entrando)

Saida
lon = 1 MA (saindo)
loL = 20 mA (entrando)

Entrada
I = 40 pA (entrando)
I = 1,6 mA (saindo)

Entrada
I = 20 pA (entrando)
IiL = 0,4 mA (saindo)

Entrada
I = 50 pA (entrando)
IiL = 2 mA (saindo)

Out\In
STD
LS
S

STD

10(H)/10(L)

20(H)/40(L)

10(H)/5(L)  20(H)/20(L)

25(H)/12,5(L) 50(H)/50(L)

8(H)/8(L)
8(H)/4(L)

20(H)/10(L)




Velocidade de chaveamento

+ Tempo de propagacao entre um determinado nivel da
entrada para a saida mudar de LOW para HIGH (TpLH) ou
de HIGH para LOW (TpHL)

tPLH tPHL
FROM TO Csum‘o"
PARAMETER (NPUT) (©ouTPUT) TEST > | unir
MIN _TYP  MAX
[ I
PLH AorB Y RL=400Q  CL=15pF ns
tPHL 715
FROM o T sN7aLS00
PARAMETER aNPUT) (ouTPUT) TEST S0 | unir
MIN _TYP  MAX
1
PLH AorB Y RL=2k,  CL=15pF 0 Bl
tPHL 0 15
FROM T0 gsi "7‘5°°i2
PARAMETER aNPUT) (ouTPUT) TEST CONDITIONS UNIT
MIN__TYP MAX
[ 3 45
PLH AorB Y RL=280Q,  CL=15pF ns
tPHL 3 5
[ 45
PLH AorB Y RL=280Q,  CL=50pF ns
tPHL 5
Toxas Instruments, Inc. SN5400, SN54LS00, SN54S00, SN7400, SN74LS00, SN74800 Quackuple 2-Input Positive-NAND Gates; 2003
FROM To & sNrao0
PARAMETER TEST UNIT
INP (OUTP
(NPUD ©ouTPun MIN_ TYP.
[ 11 2
PLH AorB Y RL=400Q  CL=15pF ns
tPHL N7 15
FROM To & sN7aLS00
PARAMETER aNPUT) (ouTPUT) TEST S0 | unm
MIN _TYP _MAX
1 1
PLH AorB Y RL=2kQ  CL=15pF P M ns
tpHL N 10 15
FROM T0 CsN7as00
PARAMETER aNPUT) (ouTPUT) TEST CONDITIONS UNIT
MIN__TYP MAX
[ 3 45
PLH AorB ¥ RL=280Q, CL=15pF ns
tPHL . 5
[ 45
PLH AorB Y RL=280Q,  C_=50pF ns
tPHL 5

Texas Instruments, Inc. SNS400, SN54LS00, SN54S00, SN7400, SN74LS00, SN74S00 Quadruple 2-Input Positive-NAND Gates; 2003




Tipos de saida de TTL

Totem-pole
Open-collector

Tri-state

Totem-pole

Totem-pole

Vee




Exemplo: Porta NAND (74L.S00)

o D =l

1/4 74L.800

Exemplo: Porta NAND (74L.S00)

p— ) =l

1/4 74800

Exemplo: Porta NAND (74L.S00)

A Vee
D = R
B na Sk S o
1/4 74LS00 N
L~
~ L
A L g J

]
»
<
sl
—n—e
e F
e T+
o




Exemplo: Porta NAND (74L.S00)

A “ Vi
— (] -
8 20 kQ < 8kQ < 1200
1/4 741800 l P
-
NI N Cas (g
. I'l
12k < ‘v
4, )
et

15K 2 3kQ

GND

it

7

1/4 SN74LS00
(s6 estagio de saida)

Totem-pole

Vee

1200

i«

——e— GND

1/4 SN74LS00
(s6 estagio de saida)

Totem-pole

Vee

1200

HIGH

i«

— e GND

1/4 SN74LS00
(s6 estagio de saida)




Totem-pole

Vee
120Q
Transistor HIGH
Saturado
GND
1/4 SN74LS00

(s6 estagio de saida)

Totem-pole
Vee
Transistor HIGH
Saturado

—e

Transistor K
Cortado

——e— GND

1/4 SN74LS00
(s6 estagio de saida)

Totem-pole
..... >
Transistor
Saturado ™M, .. gt >
..... >

R
Transistor K
Cortado

— e GND

1/4 SN74LS00
(s6 estagio de saida)




Totem-pole

Transistor
Saturado

Transistor
Cortado

1/4 SN74LS00
(s6 estagio de saida)

Queda de tens&o no resistor e no
transistor, por isso 2,4V (min)

Totem-pole

Vee

1200

i«

——e— GND

1/4 SN74LS00
(s6 estagio de saida)

Totem-pole

Vee

1200

T Low

— e GND

1/4 SN74LS00
(s6 estagio de saida)




Totem-pole

Vee

120Q

Transistor
Cortado

LOwW

GND

1/4 SN74LS00
(s6 estagio de saida)

Totem-pole

Vee

1200

Transistor
Cortado

—e

Transistor K
Saturado Low

——e— GND

1/4 SN74LS00
(s6 estagio de saida)

Totem-pole

Vee

1200

Transistor
Cortado

e

Transistor
Saturado K H LOwW

— e GND

1/4 SN74LS00
(s6 estagio de saida)




Totem-pole

Transistor
Cortado

Transistor
Saturado

Queda de tensdo somente no
transistor, por isso 0,4V (max)

1/4 SN74LS00
(s6 estagio de saida)

Totem-pole

Totem-pole




Totem-pole

Essa ligacdo esta

OK?

Totem-pole

Essa ligacido esta
OK?

Totem-pole
Vee Vee
120Q 120Q
—
GND ——e— GND
1/4 SN74LS00 1/4 SN74LS00

(s6 estagio de saida)

(s6 estagio de saida)




Totem-pole

HIGH HIGH
Vee Vee
120Q 120Q
—
K ?
GND ——e— GND
1/4 SN74LS00 1/4 SN74LS00
(s6 estagio de saida) (s6 estagio de saida)
Totem-pole
HIGH HIGH
Vee Vee
120Q 120Q
Transistor Transistor
Saturado Saturado
L]
—
Transistor Transistor { [ ]
Cortado Cortado

GND ——e— GND
1/4 SN74LS00 1/4 SN74LS00

(s6 estagio de saida)

(s6 estagio de saida)

Totem-pole

HIGH

Transistor Transistor
Saturado Saturado
e
Transistor Transistor {
Cortado Cortado
GND ——eo— GND
1/4 SN74LS00 1/4 SN74LS00

(s6 estagio de saida)

(s6 estagio de saida)

/H7+/H2=/1+/2+/3




Totem-pole

HIGH HIGH ,
vee NS
Transistor Transistor Io
Saturado Saturado ha 1 . Tttt >
— L
Transistor Transistor { ®
Cortado Cortado ‘
o , ) . . .
IH1T +IH2 =11 + 12 + I3
GND ——e— GND OK
1/4 SN74LS00 1/4 SN74LS00
(s6 estagio de saida) (s6 estagio de saida)
Totem-pole
Vee Vee
120Q 120Q
L]
—
K ?
GND ——e— GND
1/4 SN74LS00 1/4 SN74LS00

(s6 estagio de saida)

(s6 estagio de saida)

Totem-pole
LOW LOwW
vee vee
1200 120Q
L]
e
X ?
GND ——eo— GND
1/4 SN74LS00 1/4 SN74LS00
(s6 estagio de saida) (s6 estagio de saida)




Totem-pole

LOW LOW
Vee Vee
120Q 120Q
Transistor Transistor
Cortado Cortado
—
Transistor Transistor °
Saturado Saturado ‘_K
GND ——e— GND
1/4 SN74LS00 1/4 SN74LS00
(s6 estagio de saida) (s6 estagio de saida)
Totem-pole
LOW
Vee Vee
1200 ®reees
I1
Transistor Transistor
Cortado Cortado °
€ ene
o 2
— e
Transistor Transistor y °
Saturado Saturado L e
A\ i3
2 L1+ i =1i1+i2 + i3
GND ——e— GND
1/4 SN74LS00 1/4 SN74LS00

(s6 estagio de saida)

(s6 estagio de saida)

Totem-pole
LOW LOwW
Vee Vee
1200 1200 DA
I1
Transistor Transistor
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Open-collector

SN54LS06, SN74LS06, SN74LS16

The SN74LS16 s obsolete HEX INVERTER BUFFERS/DRIVERS L. .
e s obaslets WITH OPEN-COLLECTOR HIGH-VOLTAGE OUTPUTS Estégio de saida
do 74LS06
® Convert TTL Voltage Levels to MOS Levels SNSALSO5... PACKAGE
o High Sink-Current Capabillty ‘SN74LS06, SN74LS16 ... D, N, OR NS PACKAGE
(TOP VIEW)
® Input Clamping Diodes Simplity System vee
ign
® Open- cnlleclnr Driver for Indicator Lamps
and Relay:
® Inputs Fully Compatible With Most TTL
ircuits
description Output
These hex inverter buffersidrivers feature
high-voltage open-collector outputs 1o interface 5”5“-5"{: - ’Kv':?c““
with high-level circuits (such as MOS), or for %
driving high-current loads, and also are character- x<28%
ized for use as inverter buffers for driving TTL
inputs. The 'LS06 devices have a rated output s 2 T2 ey
voltage of 30 V, and the SN74LS16 has a rated xefis Sne
output voltage of 15 V. The maximum sink current e 1o 5n
for the SN54LS06 is 30 mA, and for the o hr ;N
SN74806 and SN74LS16 s 40 mA ahe sy
These devices are compatible with most TTL 25858 GND
familes. Inputs are ciode-clampod o minimize 500%
transmission  effects, s design. 5% ——

Typical power dissipation s 175 mW and average

{
propagation delay time is 8 ns. NG = No namal commecton

Texas Instruments, Inc. SNS4LS06, SN74LS06, SN74LS16 Hex Inverter Buffer/Drivers with Open-collector High-Voltage Outputs; 2003

Exemplo: Inversora de alta tenséo (74L.S06)

1/6 74LS06




Exemplo: Inversora de alta tenséo (74LS06)
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Exemplo: Inversora de alta tenséo (74LS06)

Exemplo: Inversora de alta tenséo (74L.S06)
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ao circuito
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P GND
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Open-collector
e
1
resistor externo
ao circuito ®
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® /2
Transistor LOwW Crneens
Saturado ;
13
GND R . . . .
1/6 SN74LS06 ILr=l1+1l2+13+ 14
(s6 estagio de saida)
Open-collector
SN74LS06
SN54LS06 SN74LS16 UNIT
MIN NOM  MAX MIN NOM  MAX

Vce  Supply voltage 45 5 55| 475 5 525 v
ViH High-level input voltage 2 2 v
Vi Low-level input voltage 0.8 o8| v
VoOH  High-level output voltage {'LSOS 320 ?g z
loL Low-level output current 30 40| mA
& Operating free-ar emperatare 55 T L C

Texas Instruments, Inc. SNS4LS06, SN74LS06, SN74LS16 Hex Inverter Bufter/Drivers with Open-colector High-Voltage Outputs; 2003




Open-collector

SN74LS06
SN54LS06 SN7aLSTE Nt
MIN_NOM_ MAX| MIN _NOM MAX

Vce __Supply voltage 45 5 55| 475 5 s525] Vv
ViH___High-level input voltage 2 2 v
LV Low-level input voltage 08 o8] v
| 'Lsos 30 s v
VOH  Highlevel output vottage [enraswe =1 v
loL Low-level output current 30 40 [ mA
Ta Operating free-air temperature 55 125 o 7o c

Texas Instruments, Inc. SNS4LS06, SN74LS06, SN74LS16 Hex Inverter Buffer/Drivers with Open-ooliestor High-Voltage Outputs; 2003
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Open-collector
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Open-collector

Saida Y1 Saida Y2 Entradas

Wired AND

Tri-sate

SN74LS240, SN74LS241, SN74LS244, SN745240, SN745241, SN745244
'OCTAL BUFFERS AND LINE l'lI\IEI;(BSks 3-STATE OUTPUTS

iio_ACRe i RevEeD!

I SN54LS240, SN54LS241, SN5ALS244, SN545240, SN54S241, SN54S244

® 3-State Outputs Drive Bus Lines or Butfer

Memory Address Registers.

® PNP Inputs Reduce DC Loading

® Hysteresis at Inputs Improves Noise:
Margins.

description

‘These octal buffers and line drivers are dosigned
specifcally o improve both the performance and
density of three-state memory address drivers,
clock drivers, and bus-oriented recivers and
ransmitters. The designer has & choice of
sol combinations
noninvertingoutputs, symmetrial, active-low
output-control (G) inputs, and complementary

fput-control (G and G) inputs. These devices 20 for L5241 and 5241 or 2 for s e divers.
feature high fan-out, improved fan-i, and 400-mV

oise margin. The SN74LS' and SN74S’ devices
can be used o drive terminated lines down to
1330

TYPICAL OF ALL OUTPUTS

Output

20 for L5241 and 5241 or 2 for s e divers.

Texas Instruments, Inc. SNS4LS240, SN54LS241, SN54LS244, ..., Octal Buffers and Line Drivers with 3-State Outputs; 2010

Tri-state

Vee
500Q
Légica
de M
controle

controle 3-state




Tri-state

Vee
50Q
Légica
de v
controle
controle 3-state J
GND
Tri-state
Vee
500
Transitor A A B Estado
. S S ndo ocorre
Légica
de v S C nivel légico HIGH
controle C S nivel Idgico LOW
Transitor B C C 3-state
controle 3-state J
GND
Tri-state
Vee
50Q
Transitor A A B Estado
Légica S S ndo ocorre
de S C nivel légico HIGH
controle C S nivel légico LOW
Transitol C C 3-state
controle 3-state J Em 3-state a saida Y é

desligada do circuito
(saida em alta impedancia)




Tri-state

Vee
50Q
Transitor A A B Estado
Légica S S nao ocorre
de M S C nivel légico HIGH
controle E Z-n
Cc S nivel I6gico LOW
Transito C C 3-state
controle 3-state Em 3-state a saida Y &
desligada do circuito
Controle 3-state Estado da saida (el G i (e e )
0 niveis légicos TTL
1 em alta impedancia

Buffer Bidirecional

A B
<—> v +—>
bidirecional bidirecional

[Pl

controle 3-s
controle 3-s direcao
0 A—B
1 B—-A
Barramento

<




Barramento

o

bidirecional

Barramento

escrita em memodria

Barramento

leitura de meméria

Ty




Barramento

escritaem 1/0

Barramento

leitura de 1/0

Memoria

Circuitos Saida é funcao direta
combinatorios da entrada atual

Saida depende da
entrada e do estado

anterior do circuito




Memoria

Circuitos
combinatérios

Saida é funcao direta
da entrada atual

Saida depende da
entrada e do estado
anterior do circuito

Flip-flop

- Tipo R-S
+ Tipo J-K
+ Tipo D

+ Tipo T

Flip-flop

+ Tipo R-S
- Tipo J-K
+ Tipo D

« Tipo T

CLK

Ql




Flip-flop

Tipo R-S
Tipo J-K
Tipo D

Tipo T

CLK QP

Flip-flop

Tipo R-S
Tipo J-K
Tipo D

Tipo T

CLK QP

CLK

_.
x| | IT|0
r IO

Flip-flop tipo D

CLK QP

largura do
CLK | pulso de clock
i (tw)

tempo de setup (tsu) | tempo de hold (tn)

tempo de propagacao
(tpLH OU tPHL)




Flip-flop tipo D

\ckage Options Includ Plastic “Small
Outine’” P Coramic Chip Carrers
and Flat Packages, and Plastic and Coramic
oIPs

« Dapandablo Texas Instruments Quaity and
Rofiabiity

The SNSA" amily is characterizd foroperation over
bl ity temparaure range of —5°C 1o 125°C.
The SN74" tamiy is characarized for oparaion from
0°Cro70°C

FuncTion TABLE

SN5474, SNS4LST4A, SN54S74

SN7474. SN74LS74A, SN74574
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR

' 0ECEBER 1 - REVISED WG a6

fogic symbol ¥

1P LN CIN
touk B—bey
2 _to ko 3
1an Wln o
eI, ®
201k 1 2
20 2] -
PEiETN B

+This symbol is in accordance with ANSUIEEE St 911984
and IEC Publication 617-12.
Pin numbers shown are for D, J, N, and W packages.

—

logic diagram (positive logic)
Ae—
e a
ok e
o

Flip-flop tipo D

SNSaLS74A snzaszen | o
MIN NOM MAX | MIN NOM MAX

Vee  Supply voltage 45 5 55 475 5 52 | v

Vi High-level input voltsge 2 2 v

ViL___ Lowdevel input voltage 07 08 | v

IoH ___ High-level output current 04 04 | mA

oL Low-level output current 3 8 | mA

telock . Clock frequency 0 25 Q 26 | MHz

CLK high 25 2
tw Pulse duration PRE or CLA low 25 25 ns
High-level deta 2 20

oy wp time-before CLK I Py = % ns

th Hoid time-data after CLK 1 5 5 ns

TA ‘Operating free-oir temperature ~ 55 125 0 70 C

FROM To

PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS MIN TYP MAX | UNIT
frax 15 25 MHz
PLH Eg— = 2 [
:p,:L PRE or CLR aora R - 4000, C = 15pF 0 | o
oLk oLk Qord NN T
PHL 2040 | ns

Texas Instruments, Inc. SNS4LS74A, 74LS74A Dual D-Type Positive-Edge-Triggered Fip-Flops with Preset and Clear; 1988

Registrador de 8-bits com saida 3-s

573, 973
Transparent Latches
T >
¢ L[bo,
q
5 b
©
»-t E
q
7 P
®
© m
ot E
J
u P
@
17 [
o E
i
© E

h
2
§
H
E

TYYTYYY

\V

374, 'S374
Positive-Edge-Triggered Fiip-Fiops.

85

T

[
o

I for 5374 Only

Function Tables
L8373, 5373
(each latch)
i~ INPUTS outPuT
oc__¢ D Q
C H H
s
%30 LoH L L
LooLox Qo
H X x z
a
'LS374,'S374
(each latch)
sa INPUTS OUTPUT
oC_cik D Q
Lot H H
sa L t L L
LoLox Qo
H X x z
n

\V
H




Contador sincrono de 8-bits com saida 3-s

Rowk 12

>
) O,

S
1>

ST - = ) D
‘ logic symbolt
a2
IS
A g =D
| .
B O] o
B 2
a
.
I S *’.:D <o
== L[Te ¢ o
s o
TLE bt
TR SN
b T &
G , E Lo o
. o . L4
Unidade Logico Aritmética
i ] R s
J? T T T T
= = !
[ 7
f i e T i e e e
f
T T
T ] ]
— )
T 1 =t
F— f——t H—t
— 1 H——t
11— it =
1 —r— H
I ] I 1
" a i 7 “ P
. ; . L4
Unidade Logico Aritmética
Mode Select Active HIGH Operands
Inputs &F, Outputs
Logic Arithmetic
(Note 2)
s3 s2 st S0 (M - H) (M=1)(C, - H)
L L L LA A
L L L H |A+B As+B
L L H L |AB A+B
L L H H Logic 0 minus 1
L H L L |AB Aplus AB
L H L H B (A +B)plus AB
L H H L |aes Aminus B minus 1
i i T ?|1 Zl‘ T ‘[9 ‘I° L H H H |AB AB minus 1
H L L L |A+B Aplus AB
7 =0, A0 B0 AT BT AZ B2 A3 B3 H L L H |AeB AplusB
8 —u Cpy4JO—16 H L H L (B (A +B) plus AB
Ls181 H L H H AB AB minus 1
60 P A H H L L |Logict Aplus A (Note 1)
5 —s1 LOGIC UNIT ob—17 H H L H |A+B (A+B)plus A
4 —qs2 » s H H H L A+B (A +B)plus A
— H H H H A A minus 1
3 —]s3
o Fl 2 FS Note 17 Each bit s shiked 10 e next most signfcar
? ? ? ? Note 2: Arthmeti operations expressed in 25 comp
9 10 113




