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SUMARIO

Este trabalho tem como objetivo projetar um sistema
de aqguisicdo de dados confidvel e de baixo custo

para uso em uma magquina de ensaio de tracgédo.

Apbés a avaliagdo inicial, foi constatado que, com
componentes comuns, facilmente encontrados no
mercado, &€ possivel construir um sistema de
aguisicgao de sinais simples, adequado as

necessidades do projeto.

Grande parte das tarefas da aquisicido de dados -
controle do equipamento, tratamento do sinal - pode
ser realizado por software, tornando desnecessario a
inclusdo de circuitos adicionais de controle na

placa, reduzindo o custo final do eguipamento.
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RESUMO

No capitulo 1 sdo expostos os motivos da realizagdo
do trabalho, as necessidades préaticas e 0s recursos

disponiveis & época do inicio do projeto.

No capitulo 2, o problema ¢é inicialmente analisado,
com levantamento de especificacgdes e modelagemn.
Algumas solucdes sdo propostas e analisadas
criticamente. A solucdo que serad estudada de forma

mails aprofundada é escolhida.

No capitulo 3 ¢é executado o projeto da solucgdo
escolhida no capitulo anterior. E projetado e
construido um protdétipo de uma placa de aquisicdo de

sinais analdgicos, para a automagido das medicdes.

No capituloc 4 é feita a conclusdo do trabalho, assim

como consideragdes surgidas apds a realizacdo deste.
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CAPITULO 1 -INTRODUGCAO

1.4 = APRESEN‘T&_CAO DO PROBLEMA

O laboratdrio metallrgice da Divisdo de Motores da
Tochpe-Maxion S.A. possul wuma maguina de ensaio
universal modelo RH-30 TU [Figura 1] fabricada pela
SHIMADZU.

A maguina de ensaio € do tipo "mole"™, de acionamento
hidraulico. O movimento da maquina é acionado por
uma bomba radial de 7 pistdes [Figura 2]. O fluido
hidraulico movimenta o é&mbolo que faz subir a mesa.
A maquina é capaz de fazer dois tipos de ensaio: o
cabecgote superior da maquina faz o0s ensalos de
tragdo, enquanto que © cabecote inferior realiza os

de compressdo [Figura 3].

Capacidade da méguina : 30 toneladas.

Curso maximo do ensaic : 200 mm.

Dados: [SHIMADZU]
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Indicador de Carga

Tracador Elétrico

Painel de Controle

Figura 1 - Maquina - [SHIMADZU]
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A maquina possui um tragador eletro-mecanico para
obter a curva tensdo-deslocamento em um grafico.
Este tracador é composto de um cilindro movido por
meio de um cabo ligado a mesa e uma pena conectada
eletricamente ao sensor de pressido hidriaulica da
maquina. Este sistema ndo permite uma resolucdo
satisfatéria das deformacgdes, ja que uma
amplificagdo mecanica resultaria em perda de

precisdo.

Nas atividades do laboratdério metaldrgico da
empresa, 0s objetivos principals dos ensaios sdo a
medicdo da resisténcia e dos limites de escoamento e
de ruptura, para fins de inspecdo de amostras

destinadas a producédo.

Para a medigdo do limite de ruptura, a maquina
apresenta desempenho satisfatdria, pois para isso é
suficiente apenas a leitura do ponteiro de arraste
do medidor de carga, gque indica a tensdo maxima

suportada pela amostra.

Na medig¢do do elongamento de materiais resistentes,
O tracador ndo permite uma boa verificacdo da
inclinacdo da curva tensdo-deformacgao, pelo
deslocamento ser muito pequeno, e a amplificacio
mecanica deste deslocamento ndo ser satisfatéria. O
mesmo problema ocorre para materiais que tem o

limite de escoamento pouco definido, quando &

11
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necessario obter a tensdo pela curva do elongamento

de 0,2%.

Para resolver estes problemas, atualmente recorre-se
ao uso de um strain-gage colado ao corpo de prova
[Figﬁra 4] ou de um clip-gage, sendo a medigdo sendo
feita passo a passo, variando-se a carga e anotando
0s resultados manualmente. Este método ¢é muito
demorado e passivel de erro. S380 necessarios dois
operadores para realizar a medigdo. Além disso,

poucos pontos sdo obtidos.

Figura 4 - Strain Gage

12
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1.2 - ESTABELECIMENTO DA NECESSIDADE

pd

E preciso, com O aproveitamento da magquina
existente, a adaptacdo de um sistema de controle e
medigdo em tempo real para execucgdo dos ensaios. Em
um unico passo, devem ser obtidos a resisténcia, o

limite de elongamento e o limite de ruptura.

O sistema deve dar suporte a ensailos repetitivos. Os
dados referentes aos ensalos devem ser armazenados
para analise estatistica de lote. A interferéncia do

operador nos ensaios deve ser a minima possivel.

As alteragbes estruturais na méquina devem ser
minimas, para evitar o comprometimento da precis&o
da maquina. A maquina passa por afericdes anuais

realizadas por empresa de metrologia externa.

O custo da instalagdo deve ser o menor possivel, com
aproveitamento de materiais e recursos disponiveis

na empresa.

13
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CAPITULO 2 - A ESCOLHA DO PROJETO

Os procedimentos para o projeto podem ser

encontrados em [MADUREIRA, 1993].

2.1 - CARACTERISTICAS DO PROJETO

Caracteristicas funcionais

a) Desempenho : medic&o continua da tensdo e do
deslocamento, controle automédtico da pressio
hidréulica, ensaios repetitivos automaticos.

Precisdo de 0.005 mm na medicdo dos deslocamentos.

b) Seguranca : parada de emergéncia automatica da
maquina em caso de pane no controlador. Limitador de

curso da mesa. Impedimento da quebra do strain-gage.
Caracteristicas operacionais

a) Durabilidade : vida util dos componentes de pelo

menos 4 anos.

b) Confiabilidade : manutencdo da precisdo entre

aferi¢des anuais.

14
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2.2 - FORMULACAO DO SISTEMA

Entradas desejaveis:

— dimensdes do corpo de prova

— geometria do corpo de prova

material do corpo de prova

tamanho do lote a ser ensaiado

Saidas desejaveis (objetivos):

- grafico tensdo-deformacdo

obtencdo dos limites de escoamento e resisténcia

- analise estatistica do lote

- comunicag¢do de dados com outro computador

15
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Entradas indesejaveis:

- erros na informagdo sobre o corpo de provas

- ensaio realizado sem o corpo de provas

— queda na alimentacdo do controlador

Saidas indesejaveis:

— quebra do strain-gage

~ excesso de pressdo hidraulica no sistema

16
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2.3 - SINTESE DE SOLUCOES

Fungdes

Alternativas

A

1. Controle do

Microcomputador

Microcomputador

Placa

sistema Microprocessada
¢om  comunicagio
para
Microcomputador

2. Medicdo do Strain-Gage + LVDT | Strain-Gage + Polia e | Strain-Gage +

deslocamento Potenciémetro
Régua Resistiva

3. Medig¢ido das Sinal do registrador Potencidmetro Transdutor de

tensdes eléfrico conectado ao eixo do | pressdo

ponteiro indicador da
carga

4, Controle da carga

Motor DC atuando na
valvula ja existente

Servo-Valvula

Valvula proporcional
+ confrolador PID

8. Aquisicdo dos

Condicionador de

Amplificador + Placa

Amplificador + Placa

dados Sinais + Amplificador | A/D A/D

+ Placa A/D
6. Saida do sinal de | Relés Placa D/A + Placa D/A +
controle da carga Amplificador Amplificador

17
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Solugao A:

O laboratério tem disponivel um microcomputador
compativel com IBM PC-XT, wusado. & preferivel
implementar o sistema em uma linguagem de facil
depuragédo como Turbo Pascal, a programar uma placa
de controle em cédigo de maquina. A comunicacdo dos
sensores e atuadores (conversor D/A, amplificadores,
relés) com o computador deve ser implementada em

placas conectadas aos slots.

Foi considerado o aproveitamento da medida da
pressdao hidraulica J& existente, utilizada pelo
registrador elétrico. O sinal deve ser condicionado
por um amplificador para ficar compativel com o

conversor A/D.

A medida das deformacgdes, para pequenos
deslocamentos serd feito com um clip-gage fixado ao
corpo de prova. A saida elétrica passa por um
amplificador e é amostrada pelo conversor A/D. Para
grandes deslocamentos, a posicdo & medida por um
LVDT e o sinal ¢é alimentado no A/D por um

condicionador.

O controle da carga é feito por um motor elétrico
com redutor, acionando a valvula de controle
hidraulica. O computador aciona motor através de

uma placa de relés. Sensores de fim de curso impedem

18
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que se exceda o angulo méximo de acionamento. A
posigdo da valvula é medida por um potencidmetro
linear, conectado ao conversor A/D. 0O esquema da

solugdo A estd representado na figura 5.

19
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Solugéo B:

Assim como a solugdo A, também tem o controle do

sistema feito pelo computador.

Para medir a carga, ¢é utilizado um potencidmetro
conectado ao eixo do ponteiro da magquina. Como é
possivel a mudanga da escala, devem ser obtida por
meio de um switch rotativo a escala de carga sendo

indicada pelo ponteiro.

A medida das deformacdes, para pequenos
deslocamentos sera feito com um clip-gage fixado ao
corpo de prova. A saida elétrica passa por um
amplificador e é amostrada pelo conversor A/D. Para
grandes deslocamentos, a posicdo é medida por um
potencidmetro ligado ao eixo da polia que acionava o

registrador elétrico.

O controle de carga é feito utilizando-se uma servo-
valvula. O sinal de alimentacdo da valvula é gerado
digitalmente pelo computador, convertido por um D/A

e depois amplificado.

O esquema da solugdo B pode ser visto na Figura 6.

21
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Solugdo C:

Para o controle do sistema deve ser projetado um
controlador microprocessado com interface para
microcomputador. O controlador deve possulr em seu
programa ciclos de diagnéstico e calibracdo. A
principal vantagem do controlador é dos testes serem
efetuados independentemente do tratamento dos dados,

por ndo haver ocupac¢dao do computador com o controle.

A carga deve ser medida por um transdutor de pressdo
conectado ao sistema hidraulico. O préprio sinal do
transdutor serve de alimentacdoc para o controle da

valvula proporcional, que controla a carga.

A medida das deformacdes, para pequenos
deslocamentos sera feito com um clip-gage fixado ao
corpc de prova. A saida elétrica passa por um
amplificador e €& amostrada pelo conversor A/D. Para
grandes deslocamentos, a posicdo é medida por uma

régua resistiva. A Figura 7 representa a solucgdo C.

23
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2.4 - ESCOLHA DA MELHOR SOLUCAO

A solugdo C fol descartada em razdao da complexidade

e custo.

A placa microprocessada requer um gasto muito grande
com o projeto de hardware e software. A conexdo do
transdutor de pressdo e da valvula de controle exige
grandes mudangas na tubulacdo da méguina e pode
alterar seu comportamentc e capacidade. A régua
resistiva pode ndoc resistir ao choque que a maguina

sofre na ruptura do corpo de prova.

As solugdes A e B sdo aceitaveis, desde que a
precisdao obtida na medigdo do deslocamento seja de
0,005 mm.

Na solucdaoc A, pode ser empregado um LVDT com curso
linear de 20,000 mm.

Na solugdo B, caso se utilize a polia original, de
90 mm de diametro, o comprimento para uma volta € de
282,74 mm. Para obter 0,005 mm de resolucdo, a
precisdo do potencidmetro deveria ser de 0,00637
graus, impossivel de ser alcangada. (1 grau = 0,799
mm). Se & utilizada uma polia menor, deve ser
considerado o efeito do didmetro do fio, ndo

desprezivel.

25
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O objetivo é ter uma definicdo de 20 pontos para
0,2% de elongamento de um corpo de prova de 50 mm de

comprimento util.
50 mm x 0,2% = 0,1 mm. 0,1 mm = 20 pontos => 1l ponto = 0,005 mm.

A placa A/D disponivel é de 12 bits, com resolugdo
de 4096 pontos. Portanto, para uma resolucdo de
0,005 mm, o maximo comprimentc mensuravel é de 20,48

mm .

No projeto basico deverd também ser considerado o
uso de um conversor A/D de 16 bits. Para n&o haver
erros na obtengdo das curvas de forca e
deslocamento, 0Ss sinais devem ser amostrados
simultaneamente por meio de "sample-~hold". Precisédo
de Medigdo : 0,005 mm, para um comprimento de
amostra maximo de 200 mm; 0,5 Kgf para carga, de um

maximo de 30 Tf.

Conclusao:

A necessidade real do laboratério é a obtencdo dos
resultados dos ensaios em forma grafica com uma
precisdo razodvel. Os funciondrios do laboratério
precisam de relatdrios que indiquem a condigdo do

lote.

O laboratério faz andlise de componentes comprados
externamente e produzidos na fébrica. A maior
26
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dificuldade nos ensaios é a obtencgdo do valor dos
limites convencionais de escoamento (0,2% , 0,5%),
que sdo 1indicados nas especificagdes dos materiais

das pecas.

N&o ha necessidade de analises estatisticas
complexas nas amostras, uma vez gue o laboratério
apenas Se preocupa em constatar a conformidade ou

nao de um determinado lote.

Para a escolha definitiva do projeto, as
caracteristicas da solucgdo escolhida previamente,
Solugao "A", serdo reavaliadas, adequando melhor o
projeto as necessidades e possibilidades de
execugdo. A solugdo mais adequada é a A, devendo ser

mais detalhada no projeto basico.

27
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CAPITULO 3 - EXECUGCAO DO PROJETO.

3.1 - ESPECIFICACAO DO PROJETO.

Automacdo das Medigdes:

pd

E  preciso que © registro das medicgdes seja
automético, gque o operador ndo necessite anotar os
valores. O processo do ensaio ndo necessita ser
totalmente automético, pois sempre é necessiria a

presenga do operador, por questdes de segurancga.

Capacidade de Calcular:

Quando solicitado, deve fornecer os valores da
tensdo maxima, e calcular o limite de escoamento

automaticamente.
Facilidade de Operagiao:

A maguina com o novo sistema ndo deve ser mais
complicado ou demandar mais tempo para operar do que

no estado original.

Segurancga:

28
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Se ndo hé condig¢des de prevenir, ac menos a maquina
ndo deve ter disposicgdo ou possibilidade de provocar

acidentes.

Apresentacgio:

A aparéncia deve apresentar e transmitir confiancga.
Espag¢o Ocupado:

O espago do laboratério é reduzido e caro para a

empresa, por ser considerado "area nao produtiva®.
Custo:

O volume de recursos despendidos com o projeto, deve

ser O menor possivel.

29
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3.2 - ANALISE DETALHADA DA SOLUGAO.

Controle do sistema por Microcomputador. 0
microcomputador Jj& é possuido pelo laboratério e
encontra-se atualmente sem utilizacédo. (Custo
baixo). 0s recursos Ja& presentes no computador podem
ser utilizados (Armazenamento de resultados,
possibilidade de comunicagdo com outras maguinas,
conexdo com impressocora), reduzindo ainda mais o
custo e o espago ocupado. A complexidade de se
projetar e fazer placas de aguisicdo de sinais e
controle é muito menor do gue a de se projetar uma
placa microprocessada (praticamente o projeto de um

computador) .

Medigdo do deslocamento por Strain-Gage + LVDT. Unm
clip—-gage, com seu préprio condicicnador de sinais e
display ja estéd disponivel. A saida elétrica do
condicionador de sinais é& da ordem de 1 mV. Este
sinal deve ser amplificado para a aquisicdo pela
placa. Este sistema é o mais adequado para pequenos
deslocamentos, como o© ensaio para se obter os
limites convencionais de escoamento. Pelas suas
caracteristicas de fixacdo, pode se garantir a
medida comprimento do corpo de prova que esta se

deformando devido & tensio.

30
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O LVDT, para esta maquina, ¢é inadequado para medir

grandes deslocamentos. Um transdutor linear de
posigdo (Régua resistiva de pista pléstica) [Figura
8] possibilita maliores deslocamentos, sem a

necessidade de circuitos de apoio complexos.

Figura 8 - Transdutor Linear de Posicdo modelc LT
[GEFRAN BRASIL]

Controle da carga : a automacdo total das medidas
foge ao propdsito deste estudo. O laboratdédrio ndo
necessita de uma magquina que funcione sozinha, pois
o volume de amostras analisadas é pequeno. Apenas &
preciso que os dados sejam coletados assim que a

maquina é operada, sem a intervencdo do operador.

31
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Medicdo das tensdes: o sinal do tracador elétrico
ndo deve ser utilizado, uma vez que nao é
considerado confidvel, tendo em vista a idade da
maquina. Para medir as tensbes, deve ser utilizado
um transdutor de pressdac [Figura 9] [GEFRAN, modelo
TP]. O wvalor da ©pressdo indicada deve @ ser

transformada em forca.

Figura 9 - Transdutor de Press8o série TP

| GEFRAN BRASTL]

Agquisicgdo dos dados: ndo sendo utilizado o LVDT, nédo
ha a necessidade de um condicionador de sinais
especializado para ele. Os sinais que estdo em
milivolts ou em pequenos valores de corrente devem
ser amplificados. Para a transferéncia de dados para

o microcomputador serd usada uma placa conversora

32
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Analégica/Digital, que converte as grandezas em

Volts para valores em bits (valores discretos).

Saida do sinal de controle da carga: o controle da
carga serd manual. O operador devera parar a madquina
para retirar o clip-gage do corpo de prova antes de

prosseguir com o ensaio.

33
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3.3 - PROJETO DO PROTOTIPO

O protdtipo para agquisicdo de dados ¢é uma placa
conversora Analdgica/Digital, com possibilidade de

ler dados de até 8 canais.

O ponto de partida para o© projeto da placa é o
Circuito Integrado ADC574A [BURR-BROWN], conversor
A/D com 12 bits de resolucdo. Este circuito,
fabricado pela Burr-Brown tem um tempo de conversio
minimo de 25 ms, adequado para a aplicacdo. Pode ser
alimentado com +-12V, disponivel da fonte do
computador. Comunica-se com o barramento do

computador com 8 ou 12 bits por vez.

Para westabilizar o© sinal a ser convertido, &
utilizado um Circuito Integrado SHC298A [BURR-
BROWN], Sample/Hold analdégico, gue armazena o sinal
amostrado em um capacitor pelo tempo necessario para
o circuito A/D fazer a conversdo. O circuito SCH298A
permite que o sinal amostrado tenha precisdo de 12

bits, sendo compativel com o conversor.

Para selecionar a fonte do sinal amostrado, o
circuito MC14051 [MOTOROLA], mulitiplexador
analdgico, possibilita o chaveamento em estado

sélido, sem introduzir ruidos no sinal.
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O circuito 74LS373 [TEXAS INSTRUMENTS], mantém os
sinais de controle da placa mesmo gquande ela nio

estd sendo acessada pelo programa.

O circuito 74LS244 [TEXAS INSTRUMENTS] impede que o
barramento do conversor A/D entre em curto com o
computador, isolando e sé permitindo a passagem de
sinal quando o© programa solicita a leitura do

conversor.

O circuito decodificador de enderecgos, controla o
acesso de leitura e escrita na placa, assim como o
envio de comandos para oS demais circuitos
integrados, fol formado com 3 portas Not OU (74LS02)
[TEXAS INSTRUMENTS] e o circuito integrado 7415688
[TEXAS INSTRUMENTS] (Comparador octal).

Ac invés de se implementar uma légica complexa, O
circuito  74LS688, permite  descobrir quando @ é
acessado o enderego da placa, pré-programado através
do DIP-SWITCH. Desse modo, ¢é possivel alterar o
enderego da placa gquando o mesmo se encontra em uso

por outros periféricos do compudator.

Os componentes de apoio (resisténcias, capacitores)
foram colocados conforme sugerido nos Data-Sheets

dos circuitos integrados.
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O circuito elétrico da placa estd repesentado no

[Desenho 1 - anexo].

Foi estudado uma configuracdo alternativa para a
placa, com os sample/hold antes do multiplexador,
para melhor isolamento dos sinais e malor wvelocidade
de aquisicido, sem atrasc entre um sinal e outro.

[Desenho 2 - anexo]

O protdétipo da placa [Figura 10] foi montado em
Wire-wrap em uma proto-board compativel com IBM-PC
de 8 bits. Este tipo de montagem ndoc é recomendado
para montagens de precisao por poder sofrer

interferéncias.

Figura 10 - Proto-Board
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se encaixa em um slot padrdc ISA
de 8 ou 16 bits

A proto-board
(Industry Standard Architecture)

[Figura 11]. A transferéncia de dados e comandos

entre a placa e o computador se dd em blocos de 8

bits.

f,

! : ‘%.‘ \ \“u“‘

p 4 i
ety 2t § Lkl ' - |

—

Figura 11 - Placa encaixada no Slot padrdo ISA
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3.4 - TESTE DO PROTOTIPO

A placa aquisita sinais na faixa de -5 a +5V.

P

Um programa escrito na linguagem Turbo Pascal 6.0 &
utilizado para testar o funcionamento da placa. No
lugar da régua linear e do transdutor de pressdo, ¢

utilizado um gerador de sinais.

Por medida de seguranga, © sinal maximo é de +5V,
por ser utilizada a fonte do préprio computador,

onde a placa estd instalada.
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CAPITULO 4 - CONCLUSOES

Para aquisitar os sinais e controlar a placa, ¢&
possivel manter o circuito eletrdnico simples,
investindo apenas na sofisticacdoc do software. Pode
ser introduzido o tratamento dos sinais e redugdo de

ruidos.

Mas o© maior nimero de fungdes adicionadas por
software requer maior capacidade no computador due
controla a placa, assim como dedicacdo total do

equipamento a este controle.
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Anexo 1

Desenhos dos circuitos da placa
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Anexo 2

Programa de teste da placa

program Placa;
uses CRT,DOS;

mals significativos }

mais significativos }

menos significatives }

Permite a saida dos 8 bits mais significativos }

Permite a saida dos 4 bits menos significativos }

const Porta : integer = $0300;
function le placal : integer; { Conversao de 8 bits }
var temp,i : integer:
begin
port[Portal := $0b; { Sample }
port[Portal := $03; { Hold }
port[Portal := $02; { Inicia Conversac de 8 bits }
port[Porta) := $01; { Permite a saida dos 8 bits
for i = 1 to 10 do ;
temp := Port[Porta]; { Leitura dos bits }
le placal := temp;
end;
function le_placall : integer; { Conversao de 8 bits }
var temp,i : integer:;
begin
port[Porta] := $0b; { Sample }
port[Portal := $03; { Hold }
port[Portal := $00; { Inicia Conversac de 8 bits }
port[Portal] := $501; { Permite a saida dos 8 bkits
for i := 1 to 10 do ;
temp := Port[Portal; ({ Leitura dos bits }
port{Porta)] := S03; { Permite a saida dos 4 bits
temp := (temp shl 8) + port[Portal:
le placalQ := (temp shr 4);
end;
function le_placa20 : integer; { Conversac de 12 bits }
var temp,i : integer;
begin
port[Porta] := $2b; { Sample }
port[Portal := $23; { Hold }
port[Portal] := $20; { Inicia Conversao de 8 bits }
port[Portal := $21; {
for i := 1 to 10 do ;
temp := Port([Porta]; { Leitura dos bits }
port[Porta] := $23; {
temp := (temp shl 8) + port[Portal;
le placa20 := (temp shr 4);
end;
var i integer;
begin
clrscr;

while not keypressed do
begin
write{le placal0:5);
for i := 1 to 10 do;
end;

end.

{

Repete ate

que uma tecla seja pressionada }

{ Escreve no video o valor amostrade pela placa }
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Data sheets dos circuitos integrados



JsECIFICATIONS

BURR-BROWN® A D C574A 2. Yoo = H12V 01 H18V, Ve = —12V ar —15V, Viome = +5V uniees olherwise specitied.
ADCSTAAJP, ADCST4AIH, ADCSTAASH | ADCBIOAKP, ADCSTAAKH, ADCSTAATH
N ™wp MAX NIN v MAX UNITS
12 . Bits
1 [
Unipolsr 010 +10, 010 +20 . v
) Blpolar 48, +10 . v
o Dlo +1OV. 18V 47 5 53 . + . k0
WP tov. ov o +20v 04 10 108 . . . K0
. RiC. A, 1278
Microprocessor-Compatible e 5 T o
DIGITAL CONVERTER Logie +20 55 e . A
ANALO G'TO' Legic 0 ~0.5 +0.8 » . v
-5 01 +5 . . . A
5 . pF
FEATURES AC performance. It is complete with a self-containsg EUICIEmITICS
+IOV reference, internal clock, digital interface for .
o COMPLETE 12-BIT A/D GONVERTER WITH micsoprocessor control, and three-state cutputs. B ety Error £ $112 Ls8
REFERENCE, CLOCK. AND 8., 12, OR 16.8iT The reference circuit, containing a buried zener, is 8 wwyeitr Offast Error adjurtable ta zero} 2 0 LsB
3 » E djustabie 10
MICROPAOCESSOR BUS INTERFACE laser-trimmed for minimum temperatbre coeflicient, 3 ""', A s,.“x.;rb: El:;,:-- i 44 LsB
» |MPROVED PERFORMANCE SECOND SOURCE FOR The clock oscillator is current-controlled for excel- g pesatielozerc) Fa2s * % of F8'
574A-TYPE A/D CONVERTERS lent stability over temperature. Full-scale and offset 5 ::":"gmc"‘“tmm::'r‘::r“ (DU Linsasity) n o t2 . .f';';
Convergion Time: 258 max errors mzy be externally trimmed te zero. Internal e
Bus Access Time: 150ns max scaling resistars are provided for the selection of ol vewity Error. Js' ? Grades t: 112 158
A. Input: Bus Eentention During Read Operatlon analog input signal ranges of OV to +10V, 0V to AP o * 12 Lse
Eliminated 120V, £5V, and £10V. W weout Iniilal Adjustment™: J, K Grades 1047 1037 %ol FS
o DUAL IN-LINE PLASTIC AND HERMETIC CERAMIC The converter may be extema“y programmed to AMutied 1o 210 Bt +25°C: J.slegg';odu“ g;; ;::152 ::: i:
e FULLY SPECIFIED FOR OPERATION ON +12V OR provide 8- or [2-bit resolution. The conversion time ] S, T Qrades 105 toz¢ %ol ks
+15¥ SUPPLIES for 12 bits is factory set for 25us maximum, B ke bhesing Codes Ressiutin: (DI, Linearity) " 5 o
A . : TSPERATURE COEFFICIENTS (Tum 10 Tons)™
o NO MISSING COBES OVER TEMPERATURE: Output data are available in a parallel format from S, e Ofar . K Graciee aar e i .
0°C to +75°C: ADCST4AJIH, KH. JP. KP Grades TTL-compatible three-state output buff.ers. Output S T Grages o o i
—55°C to +125°C: ADCST4ASH, TH Grades data are coded in straight binary for unipotar input umaug.?: ﬂn £1 LSB
A A i i i . L All G 11 5 rC
s!gnals and bipolar offset binary for bipolar input e I ) A 1 p.::ga
signals. 5. T Omades +4 +2 LSB
DESCR|PT|ON The ADCSM4A, available in both industriaf and Calibration ;’:g::: :g ig-’sﬂ :n:ﬁg
The ADC574A is a 12-bit successive approximation  military temperature ranges, requires supply volt- W Change: J, K Graces 9 15 ‘tse
analog-1o-gighai converiu, dliining state of the apt ages of +5V and 12V or £15V_ 1 is packaged in a 5 T Grades ann ' a8 o
CMOS and laser-trimmed bipelar die custom-  28-pin plastic DIP, or hermetic side-brazed ceramic :I;'"LY BENSITIVITY
. . li-Scala Calibration £
designed for freedom [rom latch-up and lor optimum ~ DIP, ‘M\M:.e(ﬁs 5V or $11 4V < Vee < 113 8V ” o nem
;‘g«v.m ~1.5Y0r - 128V < Ver < 114V +2 2t LsB
E < Viome < +5 8V £142 . 158
CONSADL CONTROL LOCKE — TiME
HPITS J_—" 10 1 7 . . . m
15 20 25 . . . i
ww o Ca1——of ] ]
—_—A A
DFFSET [___CLOCK | g g, . _
A WA e v — DBa. STATUS)
0V RANGE O—pav i >—————— §§ g § O Tomparature Range) ] I I
COMPFARATOR Er e H] PARALLEL Codes Unipolar Unigolar Straight Binary (USB)
10V RANGE o0—— x DATA Bipoier Bipotar Oitset Binary (BOB)
= 120 1/ E DuTPST Loty Logic 0 (hee = 1.8maAY +04 . v
CONVERTER = Logic 1 (laoumce = 500uA) t24 . v
REFERENCE g  Dats Bits Only, High-Z Siate -5 01 +5 . . o uh
eyt L = 5 N of
REFEREMCE 10 REFERENCE YOLTAGE
auteus REFERENCE - +9.9 +100 101 . . . v
Current Available for External Loads™ 20 C mA
Internstienal Alrpuert industrial Fark o PO Bun 11000 » Tucsen. Arizent BS734 o Tel: [07) T4B-1HE & Twr: BIGESZUIIE o Coble: SIACORF » Tolex: W_J
PDS.350C
33 }
Burr-Brown IC Data Book 9.1-52 Vol. “r-Brown IC Data Book 9.i-53 Vol. 33

INSTRUMENTATION A/D CONVERTERS

ADCS574A
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5 ) PATLTF ~ PICEWES |- WTETTHT ] ——
VLY |_mvermery . i Sieih el ~5l| "I NOTE Landsin trus position !
Fown T v | { wn | e MAx oy I WCHES | WRLWETERS within 0 m"lm 25mm} A st MMC
M | MAX | MM [ aax atsasting plans
POWER SUPPLY REQUIRENENTS T e ;' i e
+11 4 #1685 a o c] wal we| 2| am T
Jaltage Ve s . a v T o i 1 am | os] \Pln o JL - Pin numbera shown tor raterance
S TV o : " ¥ . o | | om e = N P o only. Numbers may not be marked
Vinnx +s s 0 5 v B 100 BASIC 250 BABIC on packige
Faeramt e 31: o . N ma W] 8] 0| ol | 143
sl s ol or | | e
linge N . [T 3 810
w | o = || feme s el g
VEMPERATURE RANGE (Ambenl T, Tuas) AN AN R I
ot N | 084 .
Cyaddwation ) K Grades 0 +75 : N < i
S T Giades - :g :1‘:: N " b | —
E <
Struage r-'——

= hieglion as ADCSTAAIP, AJH. ASH
th:;n;g“‘:el‘! '::illh lixad 50} resistor from REF OUT to REF IN This parsmeter is also sdjusiable to zero at +25°C (see Cplional Exiernal Fyl Scaln ang

)
+
w
-
[1
fication tabis means Full Scale Range Thal is, for a 10V Input range. FS maans 20V; for s 0 to +10v range, Fg ,,‘.‘-. 2'?:‘: J'm‘ag.l:“ Position g
i FSinthis ilication ta n, 3 - " * . oo 2
:::.‘T::.e :::us;::::';:" u[:lse fp:ciil‘c:ir::u instaad of Full-Scale Range I8 used to be consistent with other vendurs’ 574 and 574A typs ipecilication tabies, g [Ty 1:'- seating plln£ s -
wiarnal ral 14} Seo € g ihe ADCST4A section for datailed int co g digltsl timing  [5) External loading must be CONtiant duing (1] ’ (o]
) The rel oulput ires no bulfar amplifier wilh either 112V or +15V power supphies |c| Pin numbers are shown for
: o] :::m‘r‘kc:d only Numbers may not o !
F ms ©f pachi
ORDERING INFORMATION CH = g
[}
Prckage Temperature Linearity Eeror, L | CASE: Piasi e
, [ £ ic i
Model (oI} Henge mat {Tuw lo Tuar) WEIGHT 4 3 grams 0 1502 } % '
T Plastic 0°C 1o +75°C +1LSB g 4
ADCSTAAKP Plastic 0'C to +75°C +12LS8 o = = f
ADCSTAAIH Ceramic 0*C to +75°C LSS 12 et
ADCSTAAKH Curamic 0*Cio +75°C + 1I?léSBB 5 h "
ADCST4ASH Ceramic &5°C 1o +125°C i ] o
ADCST4ATH Cortimic 55°C to +125°C +1/2L5B i NSCUSS'ON OF E g
S scmeEm oron " HSPECIFICATIONS e EXun , = i
See lax| for delalls oy HOA
FFE. | = i
INEARITY ERROR | ‘
Package Temperaturs Burn-in Temp. I : ) 3 iR, . o x bk
Wode! o1P) Rimga {180 Hours) N :—T mearity error is defined as the devistion of actual code xz. ] 1 ll = ; :l :
ocoietel Plasiic 0°C 1o £75°C +85'C » 7 Wlmesition values from the ideal transition values, Ideal : ! 4] i
:gg:::ﬁ:—g: 3:::7: g:g :: :;:'g :f:s% = 1;u hasition values fie on a line drawn through zero {or ! E il
ADCSTAARH.BI Geramic 0°C 10 +78°C +125°C R ::m‘ s full seale fo‘r bipotar operation) and Pplus full scale. # [ 3 :I
ADCSTEASH-BI Coramic -58°C 1o +125°C H125°C B zero value is located at an anslog inpui valye =y 1!-' !
ADCSTIATH-BY Ceramic -E5°C 1o +125°C 1255 ©/SNVILSB before the first cpde transition (000, to 001y). : :
NOTE [} Or equivak b 1 of lime and 1 v Bl full-scale value is loeated at an analog value 3/2LSB : ]
- su JErond the last code tramition. FFEu 10 FFFy) (sce l :
ABSOLUTE MAXIMUM RATINGS CONNECTION DIAGRAM ). R e ' =Y
h..lor A converter sonnectsd for Yipola wperaiion i
o i i A S i< ™ with a full-scale range (or tpan} of 20V (£10V), the VISR b g Tl aAmR— - 4
Veel G G e 2 valte of — 10V is 2.44mV below the first code transi- BM -fut-scuE HFULLSCALE  SCALE 3
V100w to Digiial Common ... o (0004, 10 00 3 EFIL  gaymmanion CALIZRATION [
Anlog Comman Lo Digital Common ... . vy to _Iu at —9.99756V) uyd lhe plus full-scale SCALE)  TRangiom) TRARSITION
Control Inputs (CE, CS. A,. 12/8, R/C) 1o5v of HI0V is 7.32mV above the last code transition ARALSE YUY 8
ta Digiiat Common g JUSVioNeac]i0 5 ¥ 10 FFFu at +9.99268) (see Table . (]
Anslog Inputs (REF 1N BIP OFF 10V} . E 5_ MISSING CODES FIGURE 1. ADC574A Transfer Characteristic <
10 Anaing Common. g Terminology,
20V to Analog Common .. ... ... L. ...l 124v ] F ENTIAL LINEARITY ERROR N
REF QUF Indafinite Shorl 10 Common, ! & N }
- Momentary -st-ur: ::s\‘: g::)s *ecification which Buzrantees no chissing codes
B o C1 vo0omw A § {hat every code combination appearinamono- ~ UNIPOLAR OFFSET ERROR
Lesd Tempersture (sokdering. 1081 ... - ;0303"5 . Yincreasing sequence as the analog input is An ADC574A connccted for tnipolar operation has an
Thermal Resistance, fu gl:::ac“..._:i AAAAAA e <:mm g throughout the Tange, 'l:hus. every input code analog inpit range of 0V 1o Plus full scale. The first
..... , “llllnlum) must have a finite width. Il an input output code transition should occur st an analog input
CAUTION: Itéu:o-:_lmnwm o.uﬂmmucb. dlacherge. \ b _“-“l;ls avalue of zero (a differential linearity error value 1/2LSB above 0V, Uhipolar offsct error is defined
\pprop b T should ~ » & missing code will occur, as the deviation of the actual transition value from the
>—_! 4,\‘Kp‘ KH, and TH grades are guaranteed 1o ideal value, The unipolar offset temperature cocfficient
i bl Missing codes to 12-bit resolution over their specifies the change of this transition value versus a
specification temperature ranges. change in ambient temperature,
B
~2fown IC Data Book 9.i-55
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Binery (AIN) Outpul Input Voliage Range and LS8 Values Loyigtial S0Ures supplfing e lnllbg input sighial toy

R ses Reaoa Dalined As F10V 5V Ot +t0v ADCS'MA will be driving into & nominal DC input

" e, A v [ T edance of either 51 or t0kfl. However, the output
ry P 2 2" «Jance of the driving sourée should be very low, such

2o ‘82 ?BL“:‘)’ oy ?x: ih¢ output impedunce provided by a wideband, (st

_— jing operational amplifier. Transients ih A/D input

(;:'EJ_ to FEFu 4 Full-Scala Calibration HHOV - /2LSB | +5v - 3/ELS8 | 410V - JriLBe st arc caused by the chinges ln LT DO O
Sl Midscate Calibration {Bipolar Oflsel) 0 - v2LSB 0 - 172LS8 +8V - 172,88 ;,,tgmul D/A cbtiverter as it tests the various bits.)

000. 10 001w Zaro Calibration { - Fult Scale Calibration) 10V 4+ 1720SB | -5V + 1/2L88 0o+ 172088 utput vnllage of the dnvins source must nen'uun

BIPOLAR OFFSET ERAOR

A 1) converier specifications have historically defined
bipolar olfset as the first transition value above the
minus full-scale value. The ADCS574A specification,
however, follows the terminology deflined for the 574
comerter several vears ago. Thus, bipoiar offset is
located near the midscale value of OV (bipolar zero) at
the omput code transition 7FFy to 800y,

Bepolar olfset error lor the ADC574A is defined as (he
deviation of the actual transition value [rom the ideal
Iransition value loczied 1/ 21LSB below 0V, The bipolar
olfset lemperature cocflicient specifies the maximum
change of the code transition value versus a change in
ambienl lemperature.

FULL SCALE CALIBRATION ERROR

1 he last vutput code transition {FFEy to FFFy) occurs
{or an analog input value 3/2LSB below the nominal
full-scale value The full scale calibration error is the
deviation of the actual znalog value at the last transilion
pomt [rom the ideal value The full-scale calibration
tenperature coeflicient specifies the maximum change of
the code transition value versus a change in ambient
temperature.

POWER SUPPLY SENSITIVITY

1 lectrical specifications for the ADCS574A assume the
|pplicatmn of the raled power supply veltages of +5V
aid § 12V ar 415Y. The major effect of power supply
vohiage deviations from the rated values will be a small
change in the {ull-scale calibration value, This change, of
vomirse, resulls in a proportionel change in all code tran-
sttt vahues (Le. 2 gain error). The specificalion describes
the maximum change in the full-scale calibration value
fram the initial valuc for a change in each power supply
valtiage

TEMPERATURE COEFFICIENTS

The temperature caelficients for {ull-scale calibration,
unipolar offset and bipolar offset specily the maximum
chinge from the +25°C value 10 the value at Tups or Tuax.

GUANTIZATION UNCERTAINTY

Analog-lta-digital converters have an inherent quantiza-
non error of +1;2LSB. This error is a fundamenial

Burr-Brown IC Data Book
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i while furnishing thebe fast currenit changes, Tf
application fequires a sample/ hold, select a sample/|
i with sufficient bandwidth to preserve the accuracy
guse 8 separate wideband buffer amplifier to lower the
gut impedance.

property of the quantization process and cadngy lL'i
inated.

CODE WIDTH {QUANTUM) ~
* -

Code width, or quantum, is defined as lhe rany
analog input vatues for which a given oluput Gﬂde

GE CONNECTIONS
accur. The ideal code width is ILSB. : e OV 1o

ADCS'MA offers four nnndurd mpul ranges: 0V to

V,0V to +20V, 25V, and 210V, I{a 10V inplt range

nujmd the ansivg input 1ignal should be connected

ppin 13 of the converter. A signai requiring a 20V range

Jromnected 15 pin 14. T Sittier chise the offet pin 6f the

e it left unconnected. Fuil—scale md ofl'sel adjust-
if are described Below: - i :

iperate the converter with . lﬂ 24V (2, SmV LSB} or
Y (SmV LSB) input range; insert & 1200} 19 metal- -
fesistor in seties Wwith pin 13 for the 10.24V ringe; or *
1 1% metal-film resistor in series with pin |4 for the

INSTALLATION

LAYOUT PRECAUTIONS It

Analog (pin 9) and digital (pih 15) tommom ani
connected together internally in the ADC&NA‘J :
should be connected together as close to-the unit by
sible and to an analog common ground plane bep
the converter on the component side of the buw_
addition, a wide conducior pattern. shguid;u
from pin ¢ to the analog supply comdioh, arfd

wide conductor pattern from pln 15 'té thé aighalvmf
common. Analog common {pin'9) typically cprTies

If the single-point system common cannot be emblnﬁ"
directly at the converter, pin 9 and pin 15 shduld tilll‘ﬁlj
connected together at the converter; d single wide tﬁ-‘I :
ductor pattern then connect’ these two pins to (e HR3
tem common. In either case, the common retim of o
analog input signal should be referenced to pin 5 of

ADC. This prevents any voltage drops that mmllt gt

formed as described below. However, you must recal-
it Tull-icale adjaitifient voItagEs Fropomionately. A
d metal-film resistor can be used because the input
dance of the ADCS574A is trimimed to less than 6%,
the tominat vnlue

e}

- - . 1

ONAL ExTEHNAL FULL-acAL! AND

in the power supply cotnmon returns ffom appe FIET ADJUSTMENTE - BT
series with the input signal. t i u'l‘d Ml-lclleeﬂon ey i)e e T
Coupiing between anaiog input and digitai lines & il oifser and iuu-saue tl‘ﬂi‘lup ieters can-
he minimized by careful layout. For instancé, If tothe ADCS74A ms mo“m and 3for
must cross, they should do so at right angles. It and bipoler bperation.} sty e 34
analog and digital lines should be serlamcd l'ml . il gsanu

UBRATION PROCEDURE * '+ ”l"l :
POLAR RANGES el

Hjustment of unipolar offset and fu!l sciie is nufI
ired, repluee Ri with a 5001, 1%, mete! film resisior +
ﬂr:ncct pin 12 1o pin 9, omitting the udmstmcnl!

other by a pattern connected to common, | I

Ii external fult scale and offset potentmmcien arg u
the potentiometers and associated resistors shunld
Incated as close to the ADC574A as postiblé. 1 a4 '_
adjustments are used, the fixed resistors sho'ﬁﬂ
be as cluse as possible,

Mjustment is required, connect the tonverter as

™ in Figire 3. Sweep the input through the end- ;
“lransition voltage (0V + 1/ 2LEB; +1L22mV for the
hnge, 4+2.44mV for the 20V range) that causes the
#ul code to be DBO ON (high). Adjust potentiometer
®iil DBO is alternately toggling ON and OFF with
%1 bits OFF. Then adjust full scale by applying an

1 voltage of nominal f ull-scaie value minus 3/2LS8,
Wue which should cause all bits to be ON. This

POWER SUPPLY DECOUPLING

logic and analog power supplies Should be- byp .
with 10uF tantalum type capacitors located th’F“
converter to obtain noise-free opetstion. Noité
power supply lincs can degrade the converter¥

mance. Noisc and spikes from a switching P"’w r
are especially troublesome. '

“drown IC Data Book

v

¥ 'range. Offset dnd gdln Adjustodenis are still ~

st T EWE HE O T LI

DB!—DBi! are ON and DBO is toggling

g aguU TIF.TFLI Y IOT

the 20V tange. Adjust potentiometer R, until bits
ON and OFF,

S .' +ii:=' T 0
d : 'nm

== o=

FIGURE 2, Umpolar Configuration.

3 \ FIE LI

cmumfoﬁ pnb&i!npﬂ:—mpoun nma!s

v 1 external sdjustments of;full-scale and

bipolar oﬂ'sel

ate not required) the potentiometers may be replaced by

snn, 1% metal filmi mlslorﬁ

if d adjiistradnts are reqmred connec'( Tﬁe converter as

shown in Figure 3. The calfbration prooedure is similar;

to that deicribad above for imipolar operation, except
that the offset adjustment is performed with an input
voltage.which is 1/2LSB above the minus full-scaie yaiue
(-—4 9988V for the £5V range, ~9.9976V for the £10V

ridngz). Adjust R, for DBO to'tggle ON and OFF with
all olht: b;ﬁ OFF.'Td adjisst full-scale, apply a DC input.

signhl
vahe (+4.9963V
) #hd ldjﬁii R: Tor 1389 b toggle
with Ml Sthér bim ON. "’ -

ihidh is 3/ 2L $H below the nominal plus full-scalé
fof 5V tange, +9.9927V for +10V

ON arid OFF

REE N

1.--;' ' . -‘——.'——-® IEF'IW'".

L

1 o

e omvaes ' (0
[ (/) ! .
“omume () ‘W’J

inacos omion (9

_ﬁ@ WIPOLAY OFFBET

ADCSTAA

COMPARATOR

FIGURE 3. Bipolar Configuration.
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{he Rurr-Brown ADCS574A can be easily imerfaced 1o CeE j €8 |RC|un | A _ Opwran ——
mast microprocessor systems and other digital systems. o x x x X | Mone -
I he microprocessor may take full controt of cach con- ; ; : : : m S
version, or the converter may operate in a stand-alone 4 o o x 1 Inltl.t: :;:'m""' z
muode, controlled only by the R, T input. Full control 1 i 0 X 0 | Initiate 12-&:::::"““,'
consists of selecting an 8- or [2-bil conversion cycle, : o 3 : ; :::::':ﬂ-hllmw =
witiating the conversion, and reading the cuptut data 1 0 + x n lnm:::mzm'
when reads  choosing cither 12 bits all at once, or 8 bits ! 0 1 1 X | Ensbie 12-bit gyppys -
jallowed by 4 bits in a lefi-justified format, The five : g 11 g ‘: :"':'I:‘“Sh 3
- — nal
comirol inputs (128, TS, Ae. RIT, and CF) are all g o Sk 4
111 CMOS-compatible. The functions of the control ——-.....___‘- 1
iputs are described in Table [1. The control function ' i
truth table is listed in Table 111 ) 5
1 ore,
JABLE . ADCST4A Control Line Functions. L1
- . ::g
Pin e
Gusignation Dafinttion Function
CF (P §) Chip Enabla Musi ba high {717} 10 eilher indinte & Conversion or rend output data 0-3 sdge may ba used to iniliate & .
{active high) convarIon
B iPm ) Chip Salect Musl be low (“07) 10 sither inilele 2 conversion or read oulpul date. 1-0 sdge Miy be used to Inltiste &
{uctve low] convarslgn
.G tPin 5y Arad/Conyart Munl be low {("0) 1o Initinte eithar B or 12-bit conversions 1-0 edge mey be used 1o inlliate a convarsion, ﬁu“
{1 = resd) be high (717} 10 read culput data 0-1edga may ba used lo initisie a read operation . k
(0 conved) \
!
A, (Pin 4} Byte Address In lha alart-convart mods. A, selects B-bit {A. = "17) or 12-bil {A, = “T") conversion mode. When reedi| NG outpnd
Short Cycie dais in two B-bH bylss, A, = "0 accasses B MSBa (high byls) and A, = 71" scoetses 4 L3Bs and trailing 0
{low tyis) .
12°R (P 21 Dats Mode Selact | Wren rending oulpui dala. 128 = 1" enables all 12 auipul bits simultsneousty. 12/8 = 0" will enable the hs'm-
1 12 tuls) of L58's as delerminad by (he A, line
("0 = Bbis)

STAND-ALONE OPERATION

F-ar stand-alone operation, conrol of the converter is
acenmplished by a single control hine connected to R/ €.
in this mode €3 and A, are connected to digital com-
mon and CF and 12/8 are eonnected 10 Vi oon (45V),
Ihe output data are presented as 12-bit wards, The
stand-alone maode 15 used in systems containing dedi-
cated input ports which do not require full bus intet{ace

{ siversion 15 initiated by a high-to-low transition of
R ¢ 1he three-stale data outpul buffers are enabled
when R/C is high and STATUS is low. Thus, there are
two possible modes of operation; conversion can be
smtiated with either positive or negative pulses. In either
cine the R/C pulse must remain tow for a minimam of
St

1 ipute 4 illustrates timing when conversion is initiated
by an R. T pulse which goes low and returns 1o the high
state dunng the conversion 1n this case. the three-state
outputs go Lo the Ingh-impedance state in response o the
lalling edge of R, C and are enabted lor external access
ol the dina after completion of the conversion. Figure 5
ilustrates the timing when cenversion is imtiated by a
ponsitive Rt pulse. In this mode the ouptut data from
the previous conversion is cnabled during the positive
poriion ol R, C. A new conversion is staried on the fal-
Imp edge of RrC, and the three-state autputs return 1o

Burr-Brown IC Data Book
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< b

Law R/C Pulse Widih 50 -
¥ | oTS Dwisy from R/IC 200 | ns
W | Date vatid Atter /T Low 2 o
W8 | orq Deiey Atter Data Vatid | 300 } 400 {1000 1 ne
¥ 1 High A/E Pulse Width 150 s
: Data Accass Time 150 | na

N,u.? CONTROLLED OPERATICN
lon Length . '

aversion length (8-bii or K3-bH) s gétermiined By the
gate of the Ae input, which is laichéd upon receipt of a

: drsion start transition {described below). 1f A, is
£ ched high, the conversion Soritinues (bi 8 biis. The ful
it conversion will oectr if A; i tow! If all 12 bits are
o following ah 8-bit conversion, the JLSBs (DBO-
pB2) will be low (logic 0) and DB will be high (logic 1).
Jiis latched because it is also involved in enabling the
sitput buffers. No other controt ilputs are iatched.

CONVERSION START [

fhe tonverter is comnianded fo fnltiate conversichi by
mnsition occurring on eny of thrée logic ifputs (CE,

&, and R/T) as shown in Table 111, Conversion is
qitiated by the last of the three to reach the required
qate and thus all three may be dynimicaliy coritrolied. If
peessary, all three may change states simutiancously,
wd.the nominal delay time. is the same regardiess of
which input actually stasts conversion. If it is desired
that a particular input establish the actual start of con-
wrsion, the ather two should be stable 8 minimum of
50ns prior to the transition of that input. Timing rela-
tonships for start of conversion timing are illustrated in
Figure 6. The specifications for timing are,contaimfd in

Tabie V.. pp=r o ,

TABLE V. Timing Specifications '

Lot ]

Hn-pee

LN MPESANCE

LT} .

IFIGURE 6. Conversion Cycle Timing.

';{he STATUS otifput indicates the current state of the
convertet by being in a high state only during conver-;
ion. During thisitime the three state output buffers
Lmnin in a high-impedance state, and therefore data
Lannot be read during conversion, During this period
additinnal iransitions of the three digital inputs which
control conversion will be ignored, so that conversion
cannot be prematurely terminated or restarted. How-
ever, if A, changes state after the beginning of conver-
sion, eny additional start conversion transition will latch
the new state of A, possibly resulting in an incorrect
conversion length (8 bits vs 12 bits) for that conversion.

. E \
STATUS N D \
[ WY v
WRRT TIATE
pii-gsn _DAIA WM DATA Wi

FIGURE 4. R{C Pulse Low — Outputs Enabled After
Conversion.

i —7 X =

{3 WSR2 STALE
{3 yam )

9.1-58

FIGURE 5. R/C Pulse High — Outputs Enabled Only

White R/C Is High. g

the high-impedance state until the next occurrence of #
high RiT puise. Table IV lists timing specifications ot
stand-alone operation.

Vol. 33

LT MU

Symbsol T P L e Wox Units
Wob 4 T
towe | SiSdeaytoncE i - C 6 200 "
e || CEPumsmEm ool .= = o
taec Boceime 1 ‘ % 20 ne
b, - CSlowaungCENIGh. . . ] 2 ns
[ AL to CE setup 50 [} F ns
[ R terwr during CE high 50 20 ns
T A, 10 CE setup ] ns
[ A valid duting TE high 50 20 m
t, Conwarsion tims, 12 bit eycle 5 20 - "
Sbhcycla 10 13 17 n
Rosd Mode
oo Accesa time ftom CE 75 150 ns
o Data valit atier CE tow 25 a5 ny
1™ Dutput float delay 100 150 %3
asn €5 to CE setup 50 [ ]
e R/ 10 CE sotup [ n
[ Ay to CE ssiup 50 %5 ng
[ &S valio atter CE low 0 ~
[ #rE high ettar CE low 0 ns
Lun As veiid after CE low 30 ny
L™ STS deiay atter data valld 300 400 1000 ns
NOTE Specificafions are st +25°C snd meaiured at 50% laval of iransitions
Burr-Brown IC Data Book 9.1-59 Vol. 33
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remain in a high-impedance state until the following four
logic conditions are simultaneousiy met: Ry T high, STA-
1U% low, CE high, and C8 low. Upen satisfaction of
these conditions the data fines are enabled according to
the state of inputs 12 § and A.. See Figure 7 and Table V
{n7 liming relationships and specifications.

|
& __\|——- [ —-j
LI _/l** ‘_'1—\

L

T8 = = - '-JX
| 2=
| = |,;_..|‘ ATA mln-:‘;-|>—

IGURFE 7. Read Cycle Timing,

oant.gee

In most apr® cations the 128 input will be hard-wired in
cithier the high or low condition, although it is fully TTL-
and CMOS-compatible and may be actively driven if
desired. When 12,8 is high, all 12 output lines (DBO-
{YRIN) are enabled simultaneousty for full data word
transfer to a 12-bit or 16-bit bus. In this situation the A,
slate is ignored.

St T ToT mustmr samn vmsweaiues UL UNLE O] in‘e]‘ o
accomplished by the state of A, during the read b
Connection of the ADC574A to an 8-bit bus for trangg,:
of Ieftustified data is illustrated in Figure 8, Ty, o'
imput is usually driven by the least significany bit of ty
address bus, allowing storage of the outpuy deta wogg °
1wo consecutive memory Jocations. fn

When A, is low, the byte addressed containg the 8Mg
When Ao is high, the byte addressed containg the ‘LSB°
from the conversion followed by four jogic Zeroy Whic!:
have been forced by the control logie, The Ic[l—jumﬁm
formats of the two 8-bit bytes are shown in Figure g, The
design of the ADC574A guarantees that the A, inpuy
may be toggled at any Wime with no damage to the con.
verler; the outputs which are tied together as illustraseg
in Figure 9 cannot be enabled at the same time,

In the majority of applications the read operation will be
attempted only after the conversion is complete ang thy
STATUS output has gone low. In those siluatinng
requiring ihe carliest possible access to the data, the reed
may be started as much as 1.15us {top max + ty, max)
before STATUS goes low. Refer to Figure 7 for these
timing relationships,

BURN-IN SCREENING
Burn-in screening is available for both plastic and ceramie
package ADC574As. Burn-in duration is 160 hours xt
the temperature (or equivalent combination of time
and temperature} indicated below:

Piastic “-BI" models: +85°C

Ceramic “-BI" models: +125°C
All units are W00% electrically tested after burn-in iy
completed. To order burn-in, add “-BI” to the base
model number {c.g., ADCS74AKP-Bi). See Ordering
Information for pricing.

Word 1 Word 2
Processer | 087 | 088 | 085 | o84 | 083 | DB2 [ D81 | OB0| 87 | DBs [oBs | ome | DB3 | DB2 | OBY | OBO
Convertar | OB1¢ | DBI0 | DBA | DES | DB | D88 | o8BS | oB¢ | Joms | 0Bz | DAt | oBO [ 0 [ ] 0
F1GURE 8. 12-Bit Data Format {or 8-Bit Systems.
9.1-60 Vol. 33
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FIGURE 9. Gonnection 1o an 8-bit Bus.
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SHC298
SHC298A

" il

Monolithic
SAMPLE/HOLD AMPLIFIER

=

FEATURES

+ 12.81T THROUGHPUT ACCURACY

o LESS THAN 10,3 ACQUISITION TIME

o WHIDEBAND NOISE LESS THAN 20:\'rms
« RELIABLE MONOLITHIC CONSTRUCTION
« 100 INPUT RESISTANCE

+ TTL/CMOS-COMPATIBLE LOBIC INPUT

Mode Contrel {5/H) input

Offsat Adjust
e,
“
|
|

|
i
L Cuipid

15001 _a Hoid
Capaclior

1 Mrasional Airpart induatelal Park o P0 30x 01400 © Tucesn. Atlens BST o Tel: (802) 481111 » Twaz: $10-952-1111 = Ca

DESCRIPTION

The SHC298 and SHC298A are high-performance
monolithic samplefhold ampiifiers leaturing high
IC accuracy with (ast acquisition limes and a low
droop rate. Dynamic performance and holding per-
formunce can be optimized with proper selection of
the external holding capacitor. With a 1000pF
holding capacitor, 12-bit accuracy can be achicved
with a Gus acquisition time. Droop rates less than
SmV/min are possible with a 1uF holding capacitor.

These sample/holds will operate over a wide supply
voltage ranging from £5V to T18V with very little
change in performance. A separate Offset Adjust pin
is used to adjust the offset in either the Sample or
the Hold meodes. The fully differential [ogic inputs
have low input current, and are compatible with
TTL, 5V CMOS, and CMOS logic families.

The SHC298AM is available in a hermetically sealed
8-pin TO-99 package and is specified over a temper-
ature range from —25°C to +85°C. The SHC2981P
and SHC298JU are 8-pin plastic DIP and SOIC
packaged parts specified over 0°C to +70°C.

The SHC298AJP, specified over 0°C to +70°C, is
available in an 8-pin plastic DIP. The SHC298A
grade features improved Gain and Offset Errer,
improved drift over temperature, and faster
Acquisition Time.

The SHC298 family is  price-performance bargain.
It is well suited for use with several [2-bit A/D
converters in data acquisition systems, data distri-
bution systems, and analog delay circuits.

NCORP = Talex: 08-8401

BDS-A1C

r%;éa IC Dara Book 8-11 .
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SPECIFICATIONS

ELECTRICAL

A e foatonsald
* 0 idess ntherwise noted

+25°C t15V supplips, 1000pF holding capacior.

16V~ Vi~ 1315 R 10k Logic Relerence Yohage = OV, ang Logigy,
gy,

.
b -
\

Mode Control (S/H)
Inpul

TOP VIEW
PLASBTIC DIP AND SMALL OUTLINE

+amea as apacilanons for SHCZOBAMAIP/IU
NOTES

1) These paramelers quaranteed over 8 supply voltage range of 15V 10
hotwnen il IGgic signals and the hold capacior 1pF for instance wil create an

rungsihude nf Ihe charge olisel 1s inversely propartional 1o hotd capaciior value

Hivr Browen 16 Data Rank

8-12

PV (2} Charge ofisal s senillve 10 stray cRpaciive couphy
addibonal O SmV step with & 5 logic swing and a0 Q1xF hold

- FHCIERAMY.7/ U SHOZMAIP M;::.z‘::x“' +Vec ||: Logic g Mode Control
PARAMETER MIN J YR [ MAX input
1|
RV = = o i o —— E;m"t 2[ J Mada Control
18
ANALOG INPUT . Hold Cap Hu Refarsnce
Fnmslanes 10 - . Angiog
g o ne
Hins un?nl . ) IE | 50 B * 25 | om Inpul 3 :le Hold Cap
TIGITAL INPUT Pin 7 Ping Circuit State T
Muntis Gonttend Truth Fable ov +24y Sample (Track) e .[ ]5 Cutput
o 108V Hold
124y 128V Hold
a8y t28v Sample (Track}
raade Contadl and Moda Conlsol Raterence Input Current 10 T i
Inttecential Logie Thiashold o8 14 J 24 "v“
TRANSFER CHARACTERISTICS T ey
e e = —T ——r— NOTE Leadsin true position within
ACCURACY [+25°C) [ 0 01 {0.25mm) A st MMC at seating
1 itauohpul Nonhineanty tor Hold Time « 1my 1o 10015 U . ol piane Pln numbary ahown lor
thamn "o . oty refarsnce anly
A j DM |
Cam o 10004 10010 +0:001 £0 005 Y Y
gl Vallage OMsel {adjust 10 zero)™ +2 t7 11 +2 m Numbars may not be martked on AL
ronp Rale™ 130 1200 - +100 Wi packege. Pin malerial an pisling B
' Large Olser™ 115 125 . . compatilion conlorm to methad B
. A 0 oot o N . my 2003 (s0iderabitity) of MIL-STD- C
Ak [rens) Hikiz bo 100k M2 20 W BB (axcenl paragraph 3 2} 3
Powes Supply Regechon 125 1100 ol . e .
ACCURACY DRIFT o []
Gam Dot a [ 1 2 pRmAG H
wipat Ofisel Dalt 15 70 . 25 oy ’-I‘}'._ 4 :
t harge QHsel1 Dl C - 1000p§ 50 150 . . Wt r
t barga Otlsnl Drdt & 10 D00pF 20 0 . . WG ]
I3uop Rale a1 T, 1B5°C 1 10 * . mVimg L1
DYNAMIC CHARACTERISTICS 1 [
1 ull Power Bandwidih. & 1000pF 75 125 = - ™ .
tull Fawar Bandwidth G 10 000pF 10 w U . KMz Seating Plang =
Oulpul Slew Rate & W00pF 7 10 O L] Vin
Otput Slew Aale, & 10 000pF 14 2 ) L] Vin
Apertina Tome Negalive Inpul Siep 200 250 = . m
Pastive lnpul S1ep 150 200 N . o NOTE Laed:
4 in true posinen
Arvumsibien Teme {C 1000pF) Yo 10 0%, WOV step 6 1 . . - within 0.010° {0.28mem) A at MG _._‘:'H'-':'“F'::‘:
1o 10 (1%, 20V step a 12 M * " at seating plane 7 51
o t0 1%, 10V step 5 9 4 [ "3 Pin numbs: =
(s shown for 452 n
10 10 1%, 20V step u il : . e onity. Numbars are nol marked n n
Sample Hnlg Transien? Peak Ampiilude 160 U my 20 1
Satiing 1o AmV - - 10 15 . . " 3 3
1 apdthinugh (Response (o 10V Input Step) 10007 s +0D04 10007y | Wwol®W i 4 '.‘5,"5:
QUTPUT | os | aee
- . — B 8 020 | 0%
ANALOG QUTPUT 35 540
voltage Range tus b v 3 W0
€ ntreny Aange 12 L2 mA 4 000 | 020
Impedanca (in hold model _ 05 = ___:. = = 2 -
POWER SUPPLY
1tale Valtage t15 . vt
Hange 150 118 . . vod
Congent'™ ta s $65 * . mA

NOTE Leadsin trus T
wiihiln 0.010" (0 25mm) A 6 MMC omt P e
at lﬂllil’!ﬂ pllM 35 —SW 381 ]
Pin mutesiat and plating i 306 | =S | 1% [1]
tion contorm to mathod 2003 W] e an 70
{solgerability) of MIL-5TO-883 e | on | o4t | 053
(excapl paragraph 3.2) b | o | 05 | 10
MOt b § 0 | 1@ g
G | 0BASIC_ | 508 BABIC
H | o | a% 71| om
i | e ] o 3 |11
B = 150°C/W K 5% — 2 1 -
I = 45°CW 3 119 180 T8 | 408
H M| &5 BASIC 45% BASIC
N | s ] 10t | 7e [ 287
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MIC SAMPLING ERRCR QAN ERAOR
ABSOLUTE MAXIMUM RATINGS DYNA o 1 CHARGE OFFSET
Ouipul Shart Cirend Duralnn T;=25‘KC C.= 001+
p—— Y e SRrC DS et 0 s R = 10K 12} T=2eec
ﬁ.::,,lpl,vr:::ll:’q;'“" {Parkage Lwnnation) SN0mW Hoki Capacetur Shorl Gueut Durstion. ... %‘ 0.2 Sampla Mogs =
hie oo Tesnpetatare T, Lrad Temparature [soldering 109) .. ..o =4 \ 08
o 125°C § O £ o4
. 100 c NOTE (1) Although the dillecential vollage May N0t exgeng |, s i [~ = T=-85C
o 259C 10 185°C limats. givsur. the cotvinon mode vollage on the logic p.n, m > o 3 a
(mnmu-g 1empetahra Rangs wqual 1o The 2upply ges withou! g d the ® Cireyy ; \ £ p—
Siprage Temperalure Range 65°C 1o 1150°C For pioper loqic operakon. howsver, ane o the |Dg|c Piny Mgt 3 _ el il it it B .04 /7r! 125°C -
| nilnge Euual to Supply Voltage always be at leas! 2V below the potihve supply and 3y Bbove Q g1 i’
It Vollng y thy b4 L sicpe ~0.0007% e
Logr to Lngic Arlnrence D:lfemnl:al Valinge" LEA NS ) negalive Supply 3 1 —osln= 25
£ 02
= -1
ORDERING INFORMATICN =S T — -03 18
BURN-IN SCREENING @ 1 1 w0 1000 ~15 <10 -5 510 1 T T
luarn i sereening is available for both plastic and 10-99 — Input Shew Rate (Vims) Output Voltage (V) Input Voltage (V)
metil can packitpes Burn-in duration is 160 ours at the o Package Range
tempesature tor equivalent combination ol Hme and v e o0 POWER SUPPLY REJECTION INPUT BIAS CLRRENT FEEDTHAOUGH REJECTION RATIO
temperature) indicated below: e atin BpnDIP | D°CIo HT0°C W < > [ [[TTH .""w; I ¥ Voo = Voo = 15V
Mastic "-BI™ muodets: +85°C SHC298JU B-lead S0IC | 0°Clo 470°C 180] +¥ee = Voo = 15V i 20, 120 Vi = 10Vp-p
1099 . 1" models: +125°C SHCZSBAP SpnDiP | 0°Clo t70°C - Vour =0V | d = m [ =2sec 11
) . BUAN-IN SCREENING OPTION ] ] = g i 1||
Al umits are tested afier burp-tn 1o cmurc“lh(ltu grade S 100 Pash E 10 \"\ i 100 lllll !"" ."!J I"l“
specibicaiians arc met. Lo order busn-in, add *-BI™ to the ’ o Supply 4 L w = || l. '
hase model aumber Tempatsture tive \\ | !
Model Package Renge 0 Supply o ”
SHC2UBAM-B1 Tom  |-250ci0 rasec © L s [ - I"” l"" |I| || “[l
momes | amby | vcoiive | i ai i Bl
SHC20BJU-BI | B-lead SOIC | 0°Cto +70°C » - —10 ®
SHCBAIPBI | wpnDIP | 0Clo UG 0 -1 ol |10 (111 11 11 111
100 3k 10k 100k -50-25 25 30 75 100 125 150 10100 Tk ok 100k M
Frequency {Mz) Junction Tempereture ("C) Frequency {Hz)
PHASE AND QAN
TYPICAL PERFORMANCE CURVES INPUT TO OUTPUT, SMALL SIONAL) CHARGE OFFSET
SAMPLE-TO-HOLD
APERTURE TIME CHARGE OFFSET TRANSIENT SETTLING TIME I
500 I Ve o= v g g
- o = ~Voo T ®
450 ;:“’,_:f:; 18 —1 gt Settling to tmv g
oy
4001 AV~ 10V ¢ - 1 - 18 ! -
> 14 g
v : i f 7 A1l
o ° E 2
£ = o8 3
: it : e m' il & i wii g
e or . Pt ] [l i1 |
02 10 i 1 e
: ‘ o - J—J——,;. Loglc!hwl\lb(wn]
950 25 0 25 50 75 100 125 150 001 OGN 001 o1 1 -50-25 25 50 76 100 128
Junchon Temperalure ["C) Hold Cupacitor (uF) Junction Temperaturs ("G}
3 DISCUSSION OF GAIN ACCURACY
OUTPUT DROOP RATE ACQUISITION TIME OUTPUT NOISE spEClFI c AT' ONS Gain Accuracy is the difierence between Input and
1 oy | 1 Output voltage (when in the Sample mode) due to
v:';—;s-c [T e . amplificr gain errors.
+ _ vzo) U THROUGHPUT NONLINEARITY
7 T F 3 l§ 100 3 Twoughput nonlinearity is defined as totai Hold mode. DROOP RATE
2 £ i k] Im §l “radjustable. input 10 output crror caused by charge Droop Rate is the voltage decay at the output whenin the
3 = g ol ) Miset, gain nenlinearity, tms of droop, feedthrough, and Hold mede due to storage capacitor, FET switch leakage
H 100! 001%F @ "mal transients. it is the inaccutacy duc to these errors currents. and output amplifier bias current.
1 | cannot be corrected by offset and gain adjustments.
™ Mods
1 2 o "Bhpm nonlinearity is tested with a 1000pF holding FEEDTHROUGH
[ acitor, {0V input chan 10us acquisition time, and
d 1000 [} 10 0 100 [ 10x Hol P ges, l0ps acq ’ Feedthrough is the amount of the i mput voltage change
00001 00Ot 001 O1 1 0001 [ ] ! ) old time (see Figure 1)
r Fraquency ( that appears a1 the output when the amplifier is in the
Hotd Capacilor {4F]) Hold Capathior ()
Hold mode.
val. 3 “§4-Brown IC Data Book 8-15 Vol 33
e Reoven WO Parg Book 814
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FIGORT 1 Sample Hobd §rroes

APERTURE TIME

Apetture Bime s the time requited 10 saich from
Sample i Huokl Fhe ume v measured from the 50¢;
pomnt sl the e contral transition (o the time at which
e outpm staps tracking the input

ACQUISITION TIME

Vegusitien Jime is the time required for the sample hold
output to settle withima given ereor band of its final value
when the made contiol 1 switched from Hold 1o Sample

CHARGE OFFSET

Charpe (Mised s the ollset that resulis from the charge
compled through the pate capacitance of the switching
FEL Ths chirge w conpled mio the dorage capacitor
when the THT ooswiiched 1o the “hokd™ mode

OPERATING INSTRUCTIONS

EXTERANAL CAPACITOR SELECTION

Capacitors with high insulanon reusiance and  low
dicleaine absorpoon, such as teflon. polysiyrene or
relpropalens umits, should be used as storage elements
tpobvstyrene should not be used above +85°CY Care
should he taken 1n the prented cirenit layout 1o mimimize
AC and DC leakage currents from the capacitor 10
irduce chage ofiset and droop crrorn

Bury -Brown IC Data Rook 8-16

I he vatne of the external capacitor determines theg i
charge olfset and acyuisition time of the Sample fogy |
Both dioup and charge offset will vary linear;, Hnl
capacitance from \he values piven in t Y
tahle lor a 0 001 ut capacitor. Witha tapacitar ofpg
the droop will reduce to approximately 2.5,y J
the charge offset to approximately 1. 5mVy. The
ol acyaikition rime with changes in external o
iv shown in the Typical Performance Curves,

fmy a
g

behl\'iw

“Patilam!

OFFSET ADJUSTMENT

The olfsct should be adjusted with the input EToung

During the adjustment, the sample/hoid shoulg o
switching continuously between Lhe Sample ang they

mude. T he error should then be adjusied 1o 7¢10 whm:ﬂd
umt is in the Hold mode. In this way, charge offse, as wh:
av amplifier offset will be adjusted. When 4 0.004 ’F'
capacitor i used. 1t will nat be possible 10 adjuy lhe[ﬂ||
offset error at the sample/hold. It should pe adjnu:d
clsewhere in the system.

APPLICATIONS

DATA ACQUISITION

The SHC298 may be used to hold data for CONversion
with an analog-to-digital converter or used to Provide
Pulse Amplitude Modulation (PAM) data output (see
Fuyeures 2 and 3).

15VDC
0 005uF

[}/ Slorags To AID
Analog Convarier

5 1 : <| I—Q PAM Output

i

Analog

Muitiplexer  Mods = 0 1uF
Conlrol

kALit]

FIGURF 2 Data Acqmsition.

PAM Dutput

o
] gt

Mode Conlrof Hold —J L—-—H__I I__——J

e

FIGURE 3. PAM Output.
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izta DISTRIBUTION

§HC298 may be used to hold the output of a digita}-
aatog converter whose digital inputs ace multiplexed

| "‘e Figute 4).

ot N

~

Dighal
nputs

DIA
Convertar

Digital l

Aot _ +BVDC i

-

Lopkc

FIGURE 4. Dasa Distribution.

TEST SYSTEMS .

-
The SHC298 is also well suited for use in test systems to
cquire and hold data transients for human operators or
for other parts of the test system such as comparators,
digital voltmeters, etc.

With 2 0.1xF storage capscitor, the output may be held
Wszconds with less than 0.1% error. With a 1uF storage
Apacitor, the output may be held more than 15 minutes
With less than 1% error,

CAPACITIVE LOADING

SHC298 is sensitive to capacitive loading on the output
W may oscillate. When driving long lines, a buffer
thould be used.

3"""~Bmwn IC Dutu Bouk

HIGH SPEED DATA ACQUISITION

The minimum sample time for one channel in a data
acquisition system is usually considered to be the aequi-
sition time of the sample/hold plus the conversion time
of the analog-to-digital converter, If two or more sample/
holds are used with a high-speed multiplexer, the acqui-
sition time of the sample/ hold can be virtually eliminated,
While the first channel is in hold and switched on to the
ADC, the multiplexer may be addressed o the next
channel. The second sample/hold will have acquired this
data by the time the conversion is complete. Then, the
sample/holds reverse roles and another channei is ad-
dressed (see Figure 5} Fow low-level systems, and instru-
mentation amplifier and double-ended multiplexer may
be connectéd to the sample/hold inputs. The settling
time of the multiplexer, instrumentation amplifier, and
sample/hold can be eliminated from the channel con-
version time as before,

sr‘—'"ﬁ
1000pt ==
3 5
] - Ianatogto-
1 - jat  Digital
Converter Outpul
cc:l!._ | { g
= ; 82
i Lo (1) N
: mux | | ]
e {0} l
g u\ N
H 1
Ansiog | High
fPul Addross Switch
Mada €

FIGURE 5 "Ping-Pong™ Saumple Holds.
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MC140518

@ MOTOROLA MC14052B
MC140538

ANALOG MULT IPLE XERS/DEMULTIPLEXERS
The MG140510, MC1¢D528 and MC14053R analog
multiploxers  ata  digitally zonholied gnalog swiches The ngcm ;m—
MC140518 aflaclivaly implorenis an SPAT solid stale switch, the
MC14052B n DP4T, and the MC140538 a Tripla SPDT Al threa
devices {aatwe low ON imperiance and very low OFF leakage cur-

LOWPOWE R COMPLEMENTARY MOS)

ren! Contigl nl analog sighals up lo the compiele supply voltage ANALOG MULTIPLEXERS/
ranga can be achieved DEMULTIPLEXERS
& Diode Proleciioh on Al Irpuls
® Supply Vollage Range ~ 3 0 Vdc 1o 18 vdc
@ Analog Yohage Range (VoD Veg) - 018 YV _
Nole. Vgg mus! be = Vgg 3
® Llinsarized Tranaler Char cloristics '
® towNose 12 nv JTyde. 1 - 1 kHz typical :
@ Pin-for-Pin Replacement for €04051, CBA052. and CD4053 [ ¢
@ For 4PDT Swilch, Sea MC145518 “
@ For Lower Agy Use the HC4051, HC4052, or HC4052 m
High-Spend CMOS Devives = : t
L e e — i
CASE 630 CASE 848 1K
MAXIMUM RATINGS® L SUFFIX P SUFFIX !
Hymbol [H—— Yalus untt CERAMIC PACKAGE  FLASTIC PACKAOF L
Vory | 1€ Supnty Vallage (Metarene sd 10 Veg Tl | _».
vog » vig) 0510 4180 v _ “
Vi ¥our| put o Onlpul Voliage
tatarnnead 10 Vag bor
Jeor Bwvich 1) P I OROEAING INFORMATION ]
[ gl Conenenl (0 o1 Frarmiss 1) A Serles  WE'Clo 1780
par Gontint Pia .10 mA A TAXXRBAL (Caramie Farkage Oniyl |l
tyw | Swrich Imrougn Currant s ma @chaliane {H
o Power Dissipsinn. per Pack iged 500 mw AXHER (Flantic Peckigs) |
MCIANNXACL [ pmic Pachigs
Fag | Storegs lsmoerakre 65 (o + 150 K
Ty Load tempacaiure {B-Sacon 1 Setdanng) 260 'c

“Waximum Halings ars thone vatuen heyand which damage 1o tha drvire may acout
1 Imnpsecniure Darsting  Plasic P Paciage  12mWiC lrom 85°C (o BS'C

Cerpmc & Pichags 12mWr G lrigm 190°C o 125°CG

e 140518 MC140820 pra 1 ,1
B-Channal Anelog Dual 4-Channal Analog Tripla 2. Channat Anslog ﬂ
Multiplessr/Damultiplexer Multiplexer/Demuitiplensr Muttiplexar/Damuliptexer |
KO-~ {1nhmie 6 O—1Inhibit & O— {lahibn
no {a Contraty § 1004 1g—{a w014
han Controh
—.a?. " a0~ B xp—o011 1no—i8
e0- I 120~ %0 20—1C
170—={nd 140— 4% 120~ {x0 -, o1k, Commans
: Comman Ouiin
140 x4 e 50 {x2 13I0- X1
150 —{x7 o o Switchas J 110 X3 Swachn | 10-~{vO
Berrches J 120 1% auw o Iniur v |vo itk Vo v
ntha | vO=—{xa . Yy N il so—ze 2} -0
[3-38 LI 70~ {¥1 10--{r1
A L T .
ao—qxr e
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vag - Pin# Vgg = Fin® Vgg - Pin Al
Vg~ Pin? vgg - Fin? Vig " FinT
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——— ML 14U2 1 B* VML 14US20* MG T 4UDSE !
|
{ il
ELECTRICAL CHARACTERISTICS 3 ELECTRICAL CHARACTYERISTICS® (C = 50 pF. T = 25°C) (VEE < Vg5 unless otherwise Indiceled) |3
. Tiow” 2 Thigh' —_——— ——— —— ey
E VD V) T o B
_Cheractartaie Symbol Vu’n_L Test Conditions i Min [ s o0 T Tyos | Wax | Win | Wen ] unn Chaesctsrintie Syrbot 93 &55 T i _:1“, ,‘; Max [ st
SUPPLY REQUIREMENTS (voragns fmarmns oot o vy 11 Propeaaton Daley Twres [ 1ourn 6 "Lk L " i- T i
[ ‘e e rage Ve Vop I - ¥sg - Vep T e 5 . 2 o 3 Sevikch Input 1 Switch Owtput 1R = 16 katr t
MCI406¢
1PLM, PHL = (0.17 na/oFICy + 26 B v T 35 20 .
e R L L Il T " LY 4 50 s PLH tpHL  10.08 na/pFICy + 11 ne 10 15 40 kil
(LI LN TNEE T W s g, w oo [ 00 LM, UL = 1008 nsipFICL + 80 e L] 12 o 131
{ " AN AV ey e | o0 aopls 20 GO0 WC14082 1 1 5 b
1 < WS N e g ™ aoos | 20 150 | ua PLH, tPHL = 1017 miioFI €y + 21.6 50 | 30 Ehd [ENT
n U S e = Yy a0 avwo | 40 300 PLH, trHL = 10 0B m/aF) C + Bl ne L] 1z b .|(
1= A AV pute m % S A An ens an /00 LR, ML = (008 mieF1 L + TOne 15 10 7% iI 3
[ . 0 e MCHosy R 3
ey J iray) e TR ey, O0F pAIEY 4 uh PLM, IPML ¥ 1017 ma/pFICy ¢ 1860 50 25 5 !
e owee B ) W Ike chaan ¢ omges Tvimi Al 4 (1120 A NI 4 by .ﬂ_“‘ HL = [0.08 m/pFI Cy » 40 m 10 20 kL
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e tidert Y |
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e St st [ f e peeosne 1 FELY s 15 v High Impadence 1o "1 ar “0" Level trzk, P2l k] 00 ‘
S i i N 14518 s s S :
14 an LR13 ap 40 18 140 280
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0 |ty et e n to [ ssp ra e 185 a0 AeiH
5 i val| azs 110 15 125 280 :
) i 15 |Vn - Dar vy L “npoony e 10 ] pa MCHA0RIA 50 b2 550 E0
b "o 280 1t
15 110 20 i
i, 15 Py o 0 gy 0 »pemey - 3 |
g d ! ° LE o) wa Conrol Input 10 Gulput (R = 10 k11, YgE = Vgg) TEUn, PHL ™ [[ !
MC140818 S0 380 120 1
S & an | 75 oF 0 160 120 9
SWITCHES IN'DUT ARG COMMONS OUTIIN - X, Y. Z cveraqes s - o1 o 57 g1 15 120 BS K240 '
3 5) s 580 L i,
s R Tt et et PN P wo I 5 1 von 1o MChoaae o] 120 80 !
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FIGURE 1
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MC14051BeMC14052B#MC14053B

TEST CIRCUITS

FIGUHE 6 — FROPAGATION DELAY TIMES,
CONTROL AND INMIBIT TO QUTPUT

FIQURE B — ¥ ACRUSA SWITCH

J ON Switeh
Conttoy
Secti
ECd Lomd
Source

VYooVEL YEE VOO

FIGURE T — BANDWIDTH AND OFF-CHANNEL FEEDTHROLAGH

ATTEMUATION FIGUAE 8 — CHANNEL SEPARATION

(ADJACENT CHANNELS USED FOR BETUF)

A B 3nd C wwnrs yand fo b ON o OFF
e wwich undew sl

A a
P B
. c
FF
vss b wn |0

FIQUAE 10 — OFF CHANNEL LEARADE

/OFI-' Channat Undar Test
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VDD and Vgg. Tha Vpp vollags is the logie high the maximum anticipaied currenl surges during
voltage; the Vgg voltage is fogic low. For the exam- clipping.
pfe, VpDp = 15V = logic high at the control inputs; The absolute maximum potential difference be-

v Vgg - GND - DV = logic low, tween Vp and Ve is 18.0 V. Most parameters are
oo o [\/\n "’;""“ The meximum analog sigraf lavel is determined specilled up 1o 15 V which is the recommended
by Vpp and Veg. The Vpp vollage determines |he i 1 ditlerence bet 1 Vpip and YEE.
maximum recommended peak above Vgg The VEE Balanced supplies are not requuwed. However,
voltage dslermines tha maximym swing below Vgg. V55 must be grealer \han or equsl lo VEE. For ex-
T Fot the example, Vpp - Vg5 = 5 V maximum ample, VDD = +18V. Vg5 = +5V, and VEg -
=y swing above Vgs5: Vgg — VEE = § V maximum —3 Vis acceplable See the Table below.
TYPICAL RESISTANCE CHARACTERISTICS swing below Vgg_ The example shows a = 45V
L SUREN SO S Y VR ] A S L0 Rl G e FIOURE & — APPLICATION EXAMPLE
iy I . L R Sl =
_owe : 1l B 1 - wep — 5w 5V
AN NES Py e o o
2 o i 3 . ' - = m =
B = e b w1 = - - " e Voo vgs VEE
| S e S . £ ot - -f——
%m '* p ; o % o o — SV
I B I (I £ o P tas i
Fl — - - e i =T . —— T % Vop Swhch
“ ' 3 e 1 -t \’f'c ‘Anmiog Signal -] Comman @ Vp.p
Fop- ‘::j:; | S T Ao T on Analog Signal one
L = — . g 14V iog Signal
s st Y — -} = = I MC1A0818
2 i : ] _'_t _i 1 L} o0 1 NC140520 -t !
n a0 %D 40 18 [ 01 40 B0 20 - AD &0 0 20 1 %0 [ MCta0BI8 —_ A5
Vo INPUT VOLTAGE (VOLTS! Vin. INPUT YOLTAGE [¥OLTS) Exieinal 0-to-5 V dighal b,
CMOS AREC
FIGUAE 14 - Vpp =25V, VEg = -28 Y FIGURE 15 ~ COMPARISON AT 28°C, Vnp ~ -ViE — Gonivot Signats X
- S + - B ¥ u-'mc P T Chrcultry
3 W - = ey
= £ 2 N Lod- ] -4 ]
a i a J_ i
o o mop- 1 - oo~ I5V— e —
D ¢ . S . S
= @D 3 L/ \ p—— — — FIGURE B — EXTERNAL GERMANIUM OR SCHOTTEY CLIFPING DNODES
3 ¥ il dONT 1T
2 wo h
g s |- L e Voo vpo
E . - wref
Zm £ "= F—f—=Tv o bx
B w -1 -
= = Anmalog Comman
. ° ! t
Dm 20 so 40 I8 0 40 [THE o A0 &0 40 70 0 10 49 &8 k@ 3 o <
Vin P01 VOLTAGE (VOLTS) V. INPUY YOLTAGE IVOLTS) Ox Ox
PIN ASSIGNMENT
MC140618 MC 140828 MC 140538 Vee VEE
A T
1 I~ 18 1] vo vop o 18 1 voppi21e
5 . 1 vz x2k=— 15 r]vo M0 POSSIBLE SUPPLY CONNECTIONS
2 =R} sy x1fp=r14 I/gn x e Comrol inputs
d =12 b= e 53| = Az | =1 e |t ot || P P ey
3 1z
5 =k} stve xaf 12 —Jzo b1 ]—] o0 = 3 o Bw 8- 10vep
[] = 1= x3fan L3=T"% apn
’ =21 11— 7. =10 T v =111 +5 L 2 + 5 1St 12 - 1TVpyp
[] ] L] = [ =1 8 T vy cfr +5 [ [ « 5 15100 ~ 5V,
+5 0 5 + 60 348 5w 10Vpp
- 10 +5 5 410045 +10t S - 13Vg,
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7 TYPES SNSALSITS, SNSALSITA, SNG
: - SN7ALS373, SN74LS374, SN74S8]
OCTAL urﬁrm,ﬂw»zmv;mzﬂ LATCHES AND EDGE-TRIGGERED F

OCTOBER 1975 -

SNE4LE373, BNBALE3T4,
SNB4B3Y4 ... | PACKAG
SNT4LEI73, GN7HLEIT74, BNT 41
SN748374 ... OW, JORN PAC

o {TOP VIEW)

'p. Choice of 8 Latches Raa.._,«_.-mat.m_ogo. £}

.*““.o—l o Bingle ﬁ.‘arﬂl \._.. ST 3 _Wm«i..",l..:
§ ¢ 3-8tate Bus-Driving Outputs | .~
' Fun Paraliel. Access for Logding * ¢ LN, |

2

| S i) B um v L 1 —— 1 20
b EEAN e U
% Clock/Enable lnput Has Hysterssid tg "™ < + ¢ ° ) s 18
(1 Jmprove Nolse Rejection (8373 angd ‘'83M) T Y 0+ 1
3 # PP Inpyts Reduce D-Gloadingon | . ' N\ wmm e
! - Data Lines (‘8373 and 'S320) ; - e 4 AN 00
e 6 ¢ a
i " L83, an . ; -
0 L comaponTamE L \ Jagp
i 5 - ; . . /mzon 10 ch
R | smsnir NASLE | . | oursur |+ 3 14
st LATCH | ol ! ¢
i) x - v . ENG4LS3Y3, SNEALEIZ4, SNBAS
y SNE4B374 ... FK PACKAGE " '
By L LI S L SN74L8373, BN7ALUST4, BNTASITS, T
hE L P & 1% ) a9 . SNV48374 ... (N PACKAOE. "™
33 a W, X' ¥ z
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A e &
(= TR ey B B R
e
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L g butforragists, 10 ports, bus drivrs,
£, P working registery. K _ .

.ww_....dx _..m,_q...._..m:s of .L ‘19373 and ‘5373 s i 12
| amgarent O.type Jatches mearing tha whle the ‘ |
2. *0able [C) s high the  outputy wili follow the data (D)

b5 Detita, When tha snable is taken low the putput witbe ' By
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SNEALSATY, SNSAES374, SN
SNTALSITS, SNALET4, ST (o)
OCTAL D-TYRE TRANSPARENT LATCHES AND EDGE-TRIBGERED FLIP-FLOPS

548373, SN54S3T4,

description (continued) ;
The eight fiip-fiops of the 'L$374 and 'S374 are edge-triggerad D-type
outputs will e st to the loglo states that were setup at the D inputs.

$Schmitt-trigger buffered inputa at the enable/dock lines of the 'S373 and "5374 devices, simplify system
noise rejection is. improved by typically 400 mV due 10 tha input hysteresis. A buliered output control
placa the eight outputs in sither a nomal logic stats thigh or iow logic levels) or a high-
Mumdmgmunnglhﬂludmrwhthebunﬁlm

The output contrgl iows not affect the intemal operation of the
#vics whilo the outputs areoff.

flip-fiops. On the positive transition of the clocy

impedance state.: I’

new data cen be atered

I-MDFUP-FLM o

N7 TTYPES SNSALS3TS, SNSALSITA, SNTALSITS.

OCTAL D-TYPE TRANSPARENT LATC!
i EDGE-TRIGGERED

- ' of inputs and outputs .

e .

—— Vee

DUNVALENT OF DATA INPUTS EQUIVALENT OF ENABLE AND

TYPICAL OF ALL @
QUTPUT co\m'au INPUTS

EQUIVALENT OF

- vee
<
3 30 k3 NOM
1

EQUIVALENT OF CLOCK
DATA INPUTS AND OUTPUT CONTROL INPUTS

INPUT —4




s

pr—r———
g
A%

¢ faximum rninp over operating free-air tamperature range {unfess otherwiss noted)
- waea e i s B
¥ voitage, Vg tses Nota 1) R

mcwmvoluge T TR -
- Operating free-air temperature rangs: SN54LS’ T -Fn - - ¢ e PN - . . -55%g
S0 SN74LS" . P g I T

Storsge tempersturarenge L . . . . L, . . ... g
St Voltags vatues are with resnsct 1o network ground trmimal, :
TR

R L Lo

Sy )

VW IRAE- L ITE ATRANOFANER] LRAILVTIES AND -

EBGE-THIGGEHED FI.IP-FI.M

o characteristics, Voo = BV, TA'-'- 259C

o operating conditions 4 i £,
£ o9 SNB4LS'
P g MIN NOM MAX | MIN NOM
| Budply voltage E 45 5 55| 475
High-level output voltsge 55
- High-level output current -1
Low-level output current 12
Lt H . CLK high 15 15
3" U0 aimtion CLK low 15 15
. : 'LS373 51 51
B v owup time "Lsara 201 201
3 o ‘LS373 201 201
el L5374 1 T P
- ‘ Operating free-air temparature - 65 175 1]

‘h “nmtlun appliss only for dute fuounnev beiow 10 MHI Dagigng lbﬂﬂ 10 MH: should use - minimum of B ng,

ehuruetanttm over recommended opontmg frea-sir tumperamn rangs lunleu o‘thmsu m*

30
» SNB4LS’ SN74LS =
A PARAMETER TEST CONDITIONST
(351 o u MIN_TYP! max [MiN TYPT MaX
‘Wi Highdewel input voltege 2 2 L]

F3 Vi - Lowdevel input voltage 0.7 08| ¥

1 Yix Input clamp voltage Ve =MIN, 1j=-18mA -15 -15| ¥
- Vec"MIN, V=2V, .
= High-tevel T ol . X X 0 .
WO - Hightevel output voltage Vit “ Vi e A 24 34 24 F1.v v

4 = MIN - - ;
% evsl sutput volrage Vee . VIH=2V, |lpL=12mA 025 04 026 04 ¥
ek ViL = Vi max |loL=2ama 035 05
. 7% Dif-4tate output corrent, Voo = MAX, Vyiy=2V,

ﬂ-.;"‘”" "R TeT vollegr §BaTed Vo~ 27V = § ~ A o 204 8K
3y Off-state output current, Yoo =MAX, Viy=2V, .
FOR el voltage spplied VoroAv iy —20| M
=24 . Input current st 5

?1‘ A maximum input voltage vee T MAX, Vi=7v o o] mh
High-evel input current Voo =MAX, Vy=27V 20 20| sA

41 : . Lowlevel input currant Voo = MAX, Vi=04V -0.4 04| mA
$hart-circuit autput currentd | Ve = MAX \ ~30 —130 | -30 -130| ™A

> Ver = MAX, 'LS373 24 40
Supply current LC . ]_ 20 - -
- Output control st 4.8V . [ ‘L5374 g 27 40| - 7. 40
b =

shown as MIN or MAX, use l'hl soproprinte vahut melﬂ-a-und-r recornmanted opersting conditiony
Typieal values ire at Ve = SV, Ty » 26°C,

more than ohe cutpul should be shorted 21 8 time and durstion of the i!on elr:ult shoukd not axcesd one seond,
R
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TYPICAL OF ALL OUTPUTS

Veg = MIN,

Voo = MIN, V|H'?V;~-:‘T N'"_-'D.BV, Pt tlll'm"
Lt Ll Leg : ) -

Veg = MIN, ViH=2V} i V=08V, Igy = 20 mA
Vee = MAX, Vig=2V, . Vo=24V 2

Ve = MAX, NiH=2V, 4,-Vo=05V

VE'MAX. V=85V |

Vo = MAX, V=27V

Vep=MAX, - V=08V .

Voo = MAX .

1 por canditions shown #3.MIN &m o th
Y, Ta=28°C

FROM . e lT!ﬂ' CONDITIONS )
2 AR - 21 ST MN TYP m
; e 4 it o by EETE TR B = o0 e gl ”
vvomp Vg (see Note 1) . . . N . . V-G LR o A9 NI
”‘. “::wt.vui.tw.e 2= . : i i :_:: 3 . ——— 1 I’iuﬂﬂ’. n,_-m;w:._ !
4 N vt ' T R b t f o A O a1 |
: g free-air temperature range SN545' 0 o 5 —55°9 1o 125:0‘ E 3 - Aunf @ 5 b"tmzr;"d‘ P e 1. 8
SN74ST . . 0°Cw70°C cnaTsiikn fozi‘zw T R b s omacs B 16
temperaturerange . . . . . . . . -66°C 10 150°C ""k"h t"‘d‘

: 18
Voitage values sre with reepect to network greund terminal. 5 ; - et"'ﬂ l'lt.-mq..”, , Tl )
' - s 'S ! SVERD
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ST IEETE

7. 12
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- TYPICAL APPLICATION DATA

A..E:...:q -_u___.-n._..ozx..!-u:_._..a
. CONTROL 1

e

\ BIDIECTIONAL
DATA BUS2

i

2l

1
EXPANDABLE 4-WORD-BY-8.81T GENERAL REGISTER PILE

N I.* L8374 OR 3374 JI
12 SNTALIID CE— O

OR SN745139

£]e v l 'LEIT4 OR 'B374

4 |
—1A Y2
—8_ vl II ‘L4374 OR B3N

‘L8374 ON '8I74

12 SN7ALBIN Y3
OR SN74S139
cLock, LI
SELECT . CLOCK

~
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TYPES SN5ALS240, SNEALS241, SN

>

;

co s B e

5415244, SN545240, SN545241, 8

SN741.5240, SN74LS241, SNTALS244, SNT45240, SN745241 SNT 2

~ OCTAL BUFFERS

AND LINE DRIVERS WITH 3-STATE O

REVISED APRIL

|

B
K v

sription

Theee. octal butfers and Hine drivers are designed -
specificalty to Improve both the parfarmance snd daisl-
1ug 1y of three-state mamory xddross drivers, clock drivers,

L5 " and bus-orienisd recshera and transmitters. The
£ %' designer hae a cholca of spiectad combinations of invar-

¥, ¥ ting and noninverting outputs, symmetrical G lactive.
17 fow output control) inputt,, and complamentary G and G
inputs. Thess davices ferture high fan-out, Improved
fan-in, and 400-mV nolse-margin. The SN7ALS" and

« 3-5tata Outputs Drive Bus Lines or Butfer
* “Memory Address Feg sters .

o PNP inputs Reduce D-C Loading
4-633-_,- at Inputs {rnproves Noise Margins

n

SN5ALS", SN64S" ... JPACKAGE
SN74LS'. SN74S" ... DW, J OR N PACKAGE

SNG4LS", SNGAS’ ... FK PACKAGE
SNT4LS', SN748° ... FNPACKAQE

TOP VIEWI .
wl] U vee
18102 19 }aGr2Gg*
zval]?  18[1v1
e 7P2ae
aval]s 1epi1v2
1a3l]8 15] J2Aa3
avzl]? LIV %

0 13[]2A2 "4
1A4
2vY1 9 t2[F1v4
enolie npj2al

Y, EN745’ can Be used to cirive tacminated Finos down to {TOP VIEW)
133 obme. 5
¥ . Tha SNE4' famlly ie characterizad for operation over the Tow S M
2% full miRtary temparature rungs of - 65°C to-126°C. The b U
¥ Jn pry L L] — ] | - ) -
m... w_qqm. famity bs z8d for op trom 0°C 1o S
F s i 14214 wliv
X 2valls 17 [J2A4
I ' 1A3]) e 1w[y2
1 2va[]7? w8 (243
o 1a4fle 1 lj1v3
i 2onin
'R ~rOmw
W wmnwm
7R 3
M ) *2G for 'LE24T mnd ‘ST or 2G for all other drivers.
- shamatics of inputs and outputs :
w LEha0, L8261, L5204 o san. s34
¥ EQUIVALENT OF EQUIVALENT OF TYPICAL OF ALL
; EACH INPUT " EACH INPUT oUTPUTY
' ,
_ + Voo — - - veo I B
i kR NOM _
£ e
h . -
; INPUT h 4 INPUT ]
T. Ia e d _
L e +
} rn_ ?_ |
¥
4 + GND

G and G inputs: Reg = 2k1) NOM
Ainpuls: Hag = 28 kit NOM

‘LE240, 'L, 'LBT44;
A = 5O £} NOM
‘5240, ‘5241, ‘544
A =28 0 NOM -

This docoment
bl tion
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i T g SR
R - 4 & 2 s o L
operating conditions g e = Wi : T :
e ; : BNEAE — | o A characteristics, VGG » 5.V, T4 & 25°C
B T . PARAMETER P TOg A a : - - .
RE MIN NOM : MAX " A AMETER . - TEET col NOITIONS i
voitsge, (see Note 1) 45 E_ 55475 6 625 [yt s AT S :
el Input voltege 2 -2 W 5o PLH 3
input voltege 5 ae 08~ e ) Ry = non
output current g -12 = s PHL . &oﬂnut { ot s N I |
eutput current . 48 84T 3 PRI “_'s;_' ; . Lt e
resistance between eny Input and Ve or ground 40 - Lo . gt PR ‘::.'-f.j‘."‘ o T B 7
2 Far i [
freesir temperature (ses Nots 3} ; kia c1%) -0 703 : AL=90M, . vay cL‘UIFs et foi - 10 3
=44 Voltage valuss are with respact to natwork ground terminal. R ] = r . e A ? %
2 At BNSAS241) operating at fres-alr »mtwcmulmmunwuwgumm fronis :
!rﬁ-& Mc‘.bfmmn than 40° C/W. AN _dﬁ .
e -
[ i uwurcoommndodopamlngfmdtunwnmmlunhnoﬁmm o ok o
T e X . k = -
; s =3 SNSAS' . | < SNT4E :1
con t A .
JESETR - ESICODIDONS MIN_TYP? MAX | MIN TYPF Max | |
= Vo = MIN, Iy = = 18 mA 5 -1.2 S eta] T
" 8 s s (%3 Y LI L
o Ve = MIN R 02 ox - 02 0d a*rn-e'!- o5
Vi :
8 Vee=MIN, V=2V, Vi =08y, s o
o0 N ¥
oox IgH=—1mA = s
Py b Vee = MIN, ViH=2V, V= o TS el
¥ cc-MIN M2V ViL208V, 24 24 24 34
' il IgH=—~3ImA
S
Ly e Vee = MIN, ViH=2V, ViL=08v, 5 K i
3 {"" IoH = MAX . e
I.2y . Voo = MIN, ViH=2V, Vi =08V, Bt R i o
o~ loL = MAX o : R Lo 0.8
x Voo = MAX, Vig=2V, Vo=24V ¥ S 5B B0 | &:
Lic ViL=08V, | Vpo=05V 0 —80 | T
-‘i_--‘ 5 Voo = MAX, V=55V T - 1 s dny g1
T Voo " MAX, Vi=27V . 50 P S
« Ay A [ ] -~ 400 © %00
= MAX v 29T -
i TR vee G TR e e U = B BRI
s Veg = MAX -1, |-80 -226 | -50 7 228
5240 80D 80 138
5 ‘B241,'8244. . | ... .96 .. 147 Lo B6 .. 180 )ig
% 3 S240 v 100 * -148 -~ 100 - TE0*]
Voo = MAXS.  Cutputs opn s 120 170 120 180
‘5240 ) _ 100 145 _.-100 160,
0 5241, ‘5244 120170 120 180 ¥
¥ r 0 : S
S itieris thown = MIN or MAX, use the value wnder rbcbin ’I' » [ By -":#,' B
vilnisre st Ve =B v, T, = 28°C. N s : o, e e R Kol
b ﬂmmnmuahmmmu -tlm.qnddurldonallhtdwﬂ-cllnhmldmmmm 204 e .'-‘.‘:_ g:sﬁr .
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u!._.a:ﬁmzxm%: SN74S2 mzzm.».: SN74S244

FFERS AND LINE DRIVERS WITH 3~ TATE OUTPUTS

LONa-LINE
REPEATER REMATRR)),
wv:.u ‘UAH1/3341 LIl g:? ¥

REFEATER
V_..- ‘Lsairsan

Ir

|l|.l-|.”ml.l..l|.l |||..........INW .
INFUY  OUTPUT ﬂ. NPUT  OUTPUT  INPUT 84.!.-4 INUT  ouUTPUY
LS241, 'S241 USED AS REPEATER/LEVEL AESTORER

CONTROL ORn I.n:e:s:! ROMPROM 4
MEMORY _Puﬂan' REGISTER

777 BT
j12%
u %
ouTRUT
ooz_io..ﬁ_
L ]

T o

i
D ’ 3
BYBTEM AND/OR =m£3<.sﬂlﬁ sus

‘LE2407 3240 USED AS EYSTEM AND/OR MEMORY BUS CRIVER—A-BIT b )
ORGANIZATION CAM BE APPLIED TO HANDLE AINARY DA BCD ' ki

L

1/4 'L8241/5241 PARTY-LINE 174 ezl
MULTIPLEINFUT/OUTPUT RS | o..nwe_mﬂoud =

-2

| DRIVER
“ = o= —
m_ ! FhoM v
| 7 oara INPUT A —— 75 7 fl..’:.p
sus TOOTHER aTHER
%l—l u:wnqm.rmn - i}
| oUTPUT A L\\—.

= BUFK
—V( ecq..””-

4 ] .
_ o :
IA_..T__m Gt Bl it i . -

(L Y JLESGES V2
g2 mus RECEIVERS e i
CONTROL  WPUT  OUTHIE  conTRO
_ W oH ] A Ep ¢
. WL H . HoL
L a "
L- _ DATA L H A A L H &
WO._I BuUs H L NONE NONE L u
1!
| I PANTY-LINE BUS BYSTEM :
\nms WITH MULTIPLE INPUTS, OUTPUTS, AND NECRIVERS
| ._ _m WPUT PORT .
| CONTROL i
L g

ﬂr E-S_ 4-8IT BUS DRIVERS/RECEIVENS
IN A 8INOLE PACKAGE
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TYPES SN5402, SN54102, SN54LS02, SN54502,
~ SN7402; SN741S02, SN74502
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

* REVISED DECEMBER 196§

SNE4O2, SNE4L02 . . J PACKAGE
SNBALS02. SNE4S02 . .. J OR W PACKAGE
SN7402 ... JOR NPACKAGE

e Package Optlons Include Both Plastic and

nahnm_a_n o__._v_unw“ﬂti in Addition to Plastic SN741502, SN74502 ... D, J OR N PACKAGE ¢
S SOTRITS {TOP VIEW)
|
- :Un.q_.ﬂ..-._“uuuo Texas Instruments Quality and w o W vee —
1A Oz Ik NER
description 16 3 17148 _
Thesa devices contain four indapendent 2-input-NOR MH m“ __e_w “.ﬂ
tes.
L2 s shae
The SNE402, SN64L02, SNS4LS02 and SNE4S02 ars GNO ) s[13a
W ch ized for oparation over the full military temper-
ature range of —55°C to 125°C. The SN7402, SNG402 ... W PACKAGE
SN74L.502 and SN74502 are characterized for opera- {TOP VIEW)
tion from 8°C 10 70°C.

FUNCTION TABLE {each gate)

INPUTS QUTPLT
A a Y
H X L
X H L
L L H

SNG4LE02, SNS4S02 .. FK PACKAGE
SN74L502, SN74S02 . .. FR PACKAGE

1 loglc diagram {each gate) {TOBvIEW!

1
A
Y [72]
) o
positive loglc W
O
Y-A-BorY=-A+B n
[
NC - No intsrnal connecton
o PRODUCTION DATA :
oot o sl e o Texas @ )
Spacifications par the torms of Texes In 1
S d winraty. Prodechion proessons aoen INSTRUMENTS _
f.lnl-!__.__fo_.l.i.m- -wna M amRlrs. POST OF FICE BOX 225012 & DALLAS, TEXAS 75266 )




SN7402, SNTALSOZ,5N74882. - _
oun‘:?ﬁ'unez-mm?osnms-non GATES .

—————

schematics (each gate) -

OUTPUT
by

: GNOD
GND ’;’

Fu ey

’; g

absoluts maximum ratings over operating frea-air temperature rangs {uniess atherwise noted)

NOTE 1: Volaps values sre with respact 10 natwork ground terming].

Supply veitage, VoC (see Note 1): *02, 70502, 7802 .........

Wz o.......l.L... o0
Input voltage: '02, "LOZ "BO2 ...... ... i e
R = 0 B oo B . P PSR
Off-smlnutpunolléﬁ:.....: ...... O § 2 .
Operating free-air temparatura range: SNS4° ,........ s . ; . —55°C 10 125°C
. SN7& ... PN U S ¢°Cw 70°C
Storage temperature range . .... T YTLr - —66°C 10 150°C

TYPES SN5402, SN7402
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

recommended operating conditions

R SNBAOZ SN7402
UNIT

MIN NOM MAX | MIN NOM MAX
Voo Supply voliage 4.5 5 55| 475 5 5§25
ViH Hgh-level input voltage 2 F4
Vi Lowelwasl input voltsge [+X:] o8 v
Ion  High-level output current - 0.4 -04 | ma
‘ai. {Lowlevel cutput current 6 16| ma
TA  Opsrating tres-air temperature — 55 128 0 0 (v

alectrical characteristics over recommended operating free-air temperature range {unlass atherwise noted)

SN5202 ShNYa02
PARAMETER TEST CONDITIONS T uNIT
MIN TYP? MAX | MIN TYP} MAX
Vi Voo = MIN, = -12mA -15 1.5
Vou Vec"MIN, V) =08V, lgn--04ma 24 34 24 34 v
VoL Veo=MIN,  vig=2v, 15 =16mA 0.2 04 02 04| v
iy Yec=MAX, V| =55V 1 11 ma
LK Voo = MAX, V=24V 40 40 ey
e Veo* MAX, V=04V - 1.6 -16 | ma
tosé Ve = MAX - 20 -85 | -18 - &5 mA
IccH Voo =MAX, V-0V 8 16 8 16 | ma
Ieey Voo = MAX.  See Note 2 " 27 4 27| ma
1 For conditions shown as MEN or MAX, usa the approprints vaius speciiied under racommended opsrating cancginons. 0
1 All typicel values are st Ve =5 v, Tp = 25°%C et
% Mot more than one gutout sNoutd be shorted at s uma o
NOTE 2: Ona input a1 4.5 V, it othara a1 GND. 'S
switching characteristics, Voe = 5 V, T = 25°C (see note 3) g
FROM TO
PARAMETER TEST CONDITIONS MIN  TYP MaX | unIT -l
(INPUT} {OUTPLT) |
PLH S 12 22 s L
AarB Y A ~ 400 §t, CL=15pF
tPHL a 15 m
NOTE 3: See Genaral Intormation Section for ioad circuns and voltage wavalarms
TExas x5 319
INSTRUMENTS
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1TTE ONURLYL i

GRS 2 I TYPES SN54L502, SN74L802
QUADRUPLE 2-iNPUT POSITIVE-NOR GATES QUADRUPLE 2-INPUT POSITIVE-NOR GATES

recommended opsrating conditions racommendad operating conditions

i SNEALO2 SNG4LE0Z SNTALS02
7 ey UNIT ) UNIT
& MIN NOM MAX MIN NOM MAX | MIN NOM MAX
Ver  Supply volupe o 45 5 65| v Voo Supply voitage 45 5 55|47 S 525
Vi High-leved input woitage 2 Vi High-level input voltage 2 2
Vi Low-level input voltage 07| v VIL  Lowlevel input voltage 07 08
IgH  High-level outpur current - F o -04 | ma lgis  High-lewl cutput current -04 ~04 ]| ma
WL Low-level output current . PO 2| ma lgL  Low-lwwel output current 4 81 mA
Ta O frowaic . i ]-ss 15| o Ta  Cperating irsc-air 56 125 0 ol o
electrical charscteristics over recommendad operating free-air tsmparature ranga. (unless otherwise notad) electrical charactoristics over recormmended operating free-air tamperature range (unless otherwise noted)
———— - = NS S Ty
‘ f Tn SNE4LS02 SNT4L302
PAHAMETER ' TESTCONDITIONS . e T T MAX UNIT FARAMETER TEST CONDITIONS t uNIT
. v MIN TYPE MAX | MIN TYP? MAX
You Voec=MIN, V) =07V, Igy=-0.1ma S o 24 33 ViK Vg = MIN, \| =~ — 18 mA j —~18 ~15
Var Veg=MIN.  Win=2V,  lgy =2mA 198 H0.91| v Vou Vee=MIN, Vi =MAX. o= -04mA 25 34 27 34
iy Voo mMAX.  Vi=BEVT . ; _Ot|ma VooaMIN,  Vig=2V, lgL=4mA 025 04 L
= ERY E ; - 2 v
HH Voo =MAX, " V=24V 10] ua oL Veo=MIN,  Vip=2V, g =8ma 03 05
L Vec =MAK, V=03V ' SUIE]ImA I Vec=MAX, V=7V o1 01 | ma
los$ Vec 7 MAX - -3 S0 | el ™ VeC=MAX, V=27V 20 20 | wa
lccH Voo “ MAX, V-0V ) i 08 16| mA W Voe =MAX, V=04V —04 ~04 | ma
eoL Vog »MAX, " Ses Note? 14 28| ma ock Vog = MAX e —0 | -20 “100 | ma
1 For conditions shown s MIN or MAX, use the approg velus under "] = MAX Vim0V 16 3.2 16 22 | ma
§ ALl typicat values we ot Ves = 5.V, Ta, 7 25°C. . IgcH vee s 1
# Not more than ona cutput should be shorisd t & time. IcoL Vop =MAX,  See Notwe 2 28 5.4 28 54 | ma [7)]
NOTE 2: O input st 4.5 V, all others at GND. - ]
. 5 S 1 For conditiona shown a1 MIN or M4 X, usa the approprists vaius sgucitied undsr recommendad oparating conditians, U
switching characteristics, VGG = BV, TA = 256°C (ses nots 3} S | ; 1 All typical values are #t Vo =5 V, T4 = 267C —
s § Mot mors than ohe cutput should be Shorted at & Time, and the duration of the shore-circuit shoukd nNot sncend One sacond >
FROM TO NOTE 2: Gne Input at 4,6 ¥, ail others at GND, w
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT D t
tineur) louThuT) switching characteristics, Vog = 5 V, TA = 25°C (see note 3}
5 Z oag| [ PEEEH N 3 80| om FROM TO =
AorB Y AL =4kQ, CL =50 pF ® ' |
s a e ARAMETER TEST CONDITIONS MEN TYP MAX | umir I
TPHL o » 80 hid NP} BUTPUT} -
NME::'&WW%?MMNWW BLH 10 5| ns
A 2 L a Aorg Y Ry = 2ki2, Cp=16pF
e R S PhL 10 15| ns

NOTE 3: Ses Genaral Information Secton for Joed cucuits and vollage waveforms.

TExas‘&

§ TEXAS ‘Q’
321 A
INSTRUMENTS INSTRUMENTS
moﬂ::laxﬂm L} muxum POST OFFICE BOX 226012 # DALLAS. TEXAS 15208 i
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TYPES SN54S02, SN74502
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

recommended operating conditions

SNG4802 EN74502

MIN NOM MAX | MIN NOM MAX .
Voo  Supply voltage 45 6 55|47 § 636| Vv
V)4 High-level input voltege 2 2 v
Vi Low-level input voltags [+1:] 11 ] v
tgH  High-evel outgut eurrent -1 1] ma
lgL  Lowslavel ourput current 20 20 | mA
Ta  Opwsting freesir \ — 86 KT [ | °%

slectrical charscteristics over rscommendaed operating fres-air tamperature 7sngs {unless otherwise noted)

SNEAN02 INTa802
PARAMETER TEST CONDITIONS T UNIY
MIN TVPE MAX [MIN TYPE MAX
ViK Voo *MIN, || -18mA -1.2 ~-t2 ) v
Vo Vee=MIN,  Vi(=08Y, Ilgu=—1mA 25 3.4 2.7 34 v
VoL Voo *MIN, V=2V, 1oL, = 20 mA ' o8 05 v
I Voo =MAX, Vy=55V 1 1| ma
™™ Voo ~MAX, V=27V ’ 50 60 | wA
i Voo =MAX, V=08V -2 -2 {ma
lash Voo = MAX —40 —-100 | —40 -100 | mA
IcCH Vee=MAX, V=0V 17 29 17 28 | ma
oo Vo= MAX, SesNow 2 28 46 26 486 | mA
1 For conditigna shown st MIN or MAX, uss the sppropriste valus wpeciiled under ded o.u!.-n_an dltl
§ Al typlcal values are ot Ve = 6V, T4 = 26%C. ¢
§ Not mare than ona output should be shorted st & tima, snd the duration of the short-ciroult should not axcesd g8 second,
NOTE 2: One Input st 4.5 V, ali others et GND.
switching characteristics, Vo = 5 V, TA = 256°C {see note 3)
FROM ¥0
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
{INPUT) [OUTPUT)
36 66| m
hd . Ry =280t CL=1apF
tPHL A6 66| m
Aor Y 3
tp : n
Ed A =280 01, Ci =~ 6O pF
IPHL ] ns

NOTE 3: Ses Ganaral Informetion Saction tor lostl cirtuits snd voltags waveforms,

TS 8
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P Ead Gisitiedudd LW .u...!rcsam

SN74LS682 THRU SN74

8-BIT MAGNITUDENDENTITY COMPARATORS

D2817, JANUARY 1981 - REVISED DECEMBER 1

943

e Compares Two 8-Bit Words

e Choica of Totem-Pole or (pen-Collsctor
Qutputs

¢ Hysterasis at P and Q Inpa ts

o 'LS682 and 'LS683 have 20-kn2 Pullup
Resistors on the Q Inputs

e ‘LS6A6 and 'LSBAT ... Naw JT end NT
24-Pin, 3000-Mil Package

QUTPUT ouUTruUT 20-ki}
e W-lﬂ—ﬂnwd ENAPLE |CONFIQURATION| PULLUP
‘L5682| yo | yes no o #m-pols w
‘L5683 yes | yos ne opn-collector Yo
‘L5884 yer | yee no w empole "o
‘L5G85] vor | vei no apen-coth no
LEE0] yor | ves Yo rotempole no
‘L5B8T| yor | Ym fad of I no
‘L56BE) yes | no ye 0 am-pole no
L5869 vee | no you cpen-collector no

SNEALEOBS, ENEALSSD' . .. JV PACKAGE
SNTALDERS, BNTALSSAY « .. DW, JTOR KT PACKAGE
roeviEw

1 U
x
2
¥
|
"
"
)
e Wy
10 A
M W
hy

T
o

Lo o
"IEIR 335.38:]3

CIAHICICCCIr N

faagrzergzel

ANSLEEAS, SHSALESRT .., X PACKAGE
EN74LEEH, SN7ALESBT ... FNPACKAGE |
. ToPVIEW)

eolfd full.

R2gFXIL’

171318 18141218

vggpirar

NC - No Intemel connecton

SNE4ALEBA2 THRL SNEALSEBE . . . J PACKAGE
ENT4L8882 THRU SNT4L5686 ... DW,.JORN PACKAGE
ITOP VIEW)

o Unp vee
[ 19[] P=0Q
oo [12 m] o7
m[e QP
oif]s w[)o
1Ls 19[] P8
alr o
Fal]e n ]
e nw

GNOD (10 ]

SNE4LS882 THRU ENGALSEBE . . . FK PACKAGE
SN74LE82 THAY SNTALSESE . .. FN PACKAGE

ITOP VIEW)
aele 81

SNE4LEEES, SNEALSORS . .. JPACKAQE
BN74L5808, SNTALSERD ... DW, JOR N PACKAGE

ITOP VIEW)

S3IRR2ZIBI o
22XRE2R83IG

[~
z
=]

SNGALESSS, SN54L588S . .. FK PACKAGE
SN74LS88S, SN74L5080 ... FR PACKAGE

(TOP VIEVY]

88w M_M

mmmmﬁ

TTL DEVICES é¥

PRODULTION DATA
Tois doswment contoles iformatien tanmal sn
o ieation dats. Prodvtts cantom s
lons J_ e_‘!!:_.. Tanes --5_._“-.!8
L e B e o P

TEXAS ﬁ%
INSTRUMENTS
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q T e uvEIVENIN T GCUMPARATORS
e FUNCTION TABLE j logic symbals (continued)
description T ‘Lgear
B These magmiterde comparators perform comparisons WPUTE,SNABLES 4 0 comp LS88Y
o! iwo eght hit hinary or BCD wards. All types DATA e e G =G ] 31'?’;&- @ D _ty comp
pravide B0 outputs and the 'LSBB2 thru 'LS687 ~.e : x i H 1 @l oo % & T
provude B O outputs as well, The 'LS682, ‘L 5084, (Paley . y i polt | 7 o o = Oo
"L'SBAG, and ‘LSGBE have totem-pole outputs, while L i X H H n__ Wl
the *1 S6R3, "L5685, ‘L5687, and "LSEBY have oprn PO : - = i pg o
eollecten ouiputs. The 'LS6B2 and 'LS683 feature P " " B " = 110y - ™
20 kt} pullup 1ermination resistors on the Q inputs FoQ " " u " o 13 Fp PRl 4
X 13
{owr analog or switch data. 4 g 1151 121 [
NATES 1 The iast thwes linex of the funetion 1able spplies anty e W O 5 TG e U3
10 1he dayices having enahle inputs, i.e , "LSEBS thry ——] w7 I
‘15689, rr@l_[],J —O g g
2 The P : @ function can be genaiated by applying the ]
P QandP ~ O oulpuis 10 8 2 input NAND gate. ool _ | 0 o™ ao To
3 For L5686, 'LSBB7 GI ensbles P ~ Q, snd GZ enables o ar!s |
|
b0 tn
: 19 az
logic symbols ) ) m'_ir__ ®roOF o] o sl
; L5683, ‘L5885 a1 | ‘LSege —
‘LS6B2. 'LSGB e - 12! a
CoMP [F]] -~ o mus, = ug“"
i o ———{f]0 ) [» | L. [ F‘b‘"“" b el |
N Moy t- YR — ae = 4 7o m""
PR LI pp 16} ar 2! T, (TRl o7 1T 7
oo 18 i 18
1 (] $2 ———
e L 1 L - py 0
“nn 1181 P numbers shawn en logic notaton (11} r
PRAL (a3 rraOF~—7%-0 el P
e I P-q [Eaaltsiy [ £5 = Q fre o1 OW. J, ST, M or NT packspes =
PG P or—
(sl ) 118)
(R P? IR 3 [ Jp-R
ETLLL I {3 »y 7 -
& oD Oo I r-aOP~" g
- o a2 [i o7 o1 5 3 oo T o
151 | J— k
= mm 2 L m 5 a2 praOfF——F1 ar® g
™ il P af=———oF "LS686 a7 ax!? S
lw} ' 5“ COMP ga 12t a ox 8t P
m o2 a1 =g > o5 118 P a -
S ne AL __ &' e=ds s 8! o i1 g
O a E I [ v ., oel® |
m M o' i o™ _ 1 =
3 . : E
t1o1 . .
‘ o 1531 * schematics of inputs snd outputs
SUIYALENT OF EACH O INPU ECU!
e — N VALENT OF ALL OTHER
pg 1151 o o= 55 ]‘ VDF LS882, L3683 ONLY INPUTE 'L; CAL OF ?:’MT:_GF ] TYFIC'AL OF OUTPUTS OF
ve 12 -ttt | oo o i v De88 | 'LSSR3. LSses, ‘L56N7, ‘Lunsn
12k — b
»; 1200 (s NOM 11 NOm 12 k3 NOM 100 1 NOM iy
oo™ [ Y -
e INPUT —4 INPUT o OUTPUT
o] » of~""FTg -
ozt S - QUTPUT
(1] (L] . ——
s 118!
g
o 1214 n 1
s —
EXAS . X
L1296 INSTRUMENTS TExas

3-1297




1 5682 thru 'LS685 logic diagram {positive logic)

S301A3Q L1 n

Lo

1

a7l 18pe T
T

ael18

pel 13

aste

paltthy

a2

P3 —%"'

[Tr

Pry number shown on logic notebon mie for DW J 0+ N packages

RIR VAL

Texas "Jf

INSTRUMENTS
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‘L5688, 'LSe87 Jogic diagram {positive logic)

pr'20
i)

"llﬂ

e

”( 15/

wﬂlla ot

"Iﬂ

o are for V. JT, or HY packages.

- Texas
INSTRUMENTS
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T e wumrARATURYS WITH TOTEM'POLE Omlﬁé T- l

¢
= ENHIET GUMPARATUND ; j |
v-Bil 1 —— 5 L8682, ‘LS684, ‘LS688, ‘L5688 I
logic) racommended operating conditions i
N . ic di sitive logic
L5688, 'LSG89 logic diagram {po: 9 SNEALS' SNTALS' —_— I
MIN  NOM  MAX MIN NOM mMAX
Supply voltage, Voo 45 5 5.5 | £.76 & 5| v i
High-leval cutput current, oM 1 —400 —400 | uA E
112} ] Low-level output eurrent, loL 12 24| mA ;
L Oparating free-sir temperature, 7, T 125 o 70| °c g < -
[18} " . N %
az A  electrical characteristics gver recommended operating free-air ternparatura range (uniess otherwisa notad) l :
{115] H
PG ! .
PARAMETER TEST CONDITIONS SNSALS; SNTALS UmMIT JI
16) MIN_TYPi max [MIN_ TVP? max |
U6 ViH High-tevs! input voltege 2 2 v
- [13) ViL Lowdavel input voltage 0.7 0.8 v !
. V14— VT Hyswresis | Po; Qinputs Voo - MIN 04 04 v |
P Vi tnput clsmp voltage Ve = MIN, I} = ~18mA ~1.5 ~.5[ v :
(11 ¥ Highdsval output velr Vo= My, VIH® 2V, 2
o L, OH ioh ut veltage VIL*Vimex, tons ~atoua | 23 2.7 v ]
(12) —— ¥Yee ~ MIN,
N loL = 12maA 0.25 04 0.25 0.4 A4
a3 b 19 P-Q VoL Lowr-lavel nutput voltage Vin=2v, 9C = v '
gy -1 ViL=Viemax | loL~ 24ma 035 05 i
i = i i e VecTMAX, v =55y i
03 0 a1 maximum - —— N 01 0.1] ma
16) input voliage| Al Gtker inputs | vge = MAX, Vi-1v
L Iy High-tevsl input current Voo = MAX, Vix2.tv 20 20 | uA
{74 b Low-teval Q inputs, ‘L5687 Vore = MAX, Vi-D4v -04 ~0.4
Q? LITH - — mA
§ \nput current] All other inputs . -0,2 -0.2 3
P1 1] . log ¥ Shortcircult output current Veoe = MAX, Vgro ~20 —100 | ~20 -100 | mA
(5 3 ‘L5582 42 0 42 0
o] Supply "LS684 40 65 40 &5 72
4 I Veoe=M
oo 2! ; b current "LS888 ce T MAX, See a2 M4 75 s ™ Ly
:{1 i ‘L5688 40 85 40 85 c.'—’
3
— ao B fan WPicat values yie 8t Vo = § v, Ta-28°C a
$ Not mors than ane gutput should be thorted ar & time, and duretian of the thart cheuit should npt excesd ans seconhd o
91 NOTE 2: Ige It massurad with sny & input Wounded, sll other inputs st 4 5 v, snd atl GUTDUT opsn.
" - ~d
< twitching characteristics, Voo =8V, Tao=25°C ':
] - EROM T0 TEST tses2 | usesa 'LSERE ‘Lsess
G (1 TER® T uNtT
m WL 1ads {INPUTS] | lDUTPUT) EUNDINONS MIN TYP maY s yve MIAN MNN TVE mmk (e TYP MAX
T L SR T T L e S i r=a 13 % 15 2% 325 18 =27]
h . oted) PHL 15 25 17 25 0 1 0 0
: i nge {unless otherwise n LK v % 18 26 13 25 18 27
. i erating free air temperature ra a o T
absolute maximum ratings over op LA PH 15 2% 5 75 21 30 20 30
............ L .
R . 55V BT Ay -clr . 11 20 12 18
Supply volrage fsee Noie 13 : L e e E S PLH z 2 =a gas s
Input voltage O inouts ut "LS6B2 and L5683 ’ B . v IPHL i g‘l‘l ot:irp‘:- ) 30 i3 20
=y . ) iR S
All othes inputs . o e ) . RN o < A 3 -'P—L'i___ p o5 inputs low 20 30 2 30 19 "
O stale outimit vltage 'LSGB3. 'LSGRS "LSGA7, “L5GRS e Ceiii... =55Co126°C TPHL - 6 % EE] B 30
Oiparating tee e weeperaiune 1ange SNGAT 5GR7 |l'uu :2?:Ll“égg e 0 Clo TOQC ] PLH = - 7 30 2 30 18 30 o
SNTALSGBZ theu § § : o 85°C to 150°C 1 [ . 19 30 20 30 19 30
......... b HL .
Stmage tenpeiatiie sanige , 1Ly &2 et 21 30 -
b Waltage  laes ox 00 spn e L AT IEE EA et fee e PHL 18 25
= “IPLH * Dropsgetion detay time, low 16 high tevet GUIRLEL tPHL ¥ Propagetion deley time, high 1o low fevat ourut,
NOTE 3: See Genarsl Informarion Sectron for lopd tircuns snd vnhage wavaformy
. 4 Texas E 3-1301
Texas WP | INSTRUMENTS
11200 INSTRUMENTS :
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PES SN54L 5683, SN5ALS635, SN54
w_z_.mgu. SN;’41.5885, SNTALSBA
8-BIT MAGNITUDENDENTITY COM

7, SNTALS689

L5637, SN54L.S639,

PARATORS WITH OPEN-COLLECTOR QUTPUTS

1
H i - i . 89 a8
-recommendead operating conditions L5683, "LS68S, 'L5687, 'LS6 4
R y i
SNSALS shyars oy |
MIN  NOM  MAX |MIN NOM MAX o
T P . 45 6_ 65|47 & s8]l v |- *
Fhgh tevel owrtpue voltige, Yo e e = 5.5 5.5 v 3
1 thwe toyet a.:mn._rm currant, oL = e 12 24| ma ...”
“Insrating irae air lempersiure, T -85 128] o | "¢ 5
elactrical characteristics over racommended operating free-air temperatura range (unless otharwise noted) .
R —— TR T i e ::
SN54LS' SN74LS’ 7
+ = — :
PARIAMETER ) TEST CONDITIONS MIN TYPT MAX |MIN Tvpi MAX UNiT il
Vi Fogh Ko gt val B i 2 e
H _Hgh K vel input voltege — 1 i
vy Low input voltage 0.7 0B| v o}
5 . o4 | v 1
Yre-Vr. My [Por@inean [vpeTmin e [N S| | S i
ViK Inpurt clamp voltege Ve = MIN Iy = -18 mA ~1.5 -15] v, %3
i Veg = MIN, Vin=2V, 4
[ -luvat 1 2 1 H
OH High-luvat autput voltege VL= Vipmex,  Vou- S5V 50 00 uA | i
— =i R :
vee - M. T S 12ma 035 04 025 04 i
Ve Low-ie 1 autput voltage ViH=2V, v R
Vi = Vipmex | 'oL" 24 Al 038 os 2
Input ¢ arrent A inputs, 'LEE8T Voe = MAX, VI~BSv ; 5
" at mavmum i 0.1 01| mA
inpat viltage | At other inpuns [VCE = MAX, MARAY
_:M :'I.L”y._uu_ input current Veer —s>x|| =3 .ﬂ.mlumlnﬂ_.il § ) B mm e .|.||um lﬂMlI i
. Low iei el Qinpuns, L5683| - - B = 04 i e 04 ma |
L inpul current [ AN other inputs Vee AX, viroav -0.2 -0.2
e MV = . . e ——— 8 S
‘L83 S | Loy VT
Supply ‘LS68S 40 as 40 ] .
| ——— | o —_— o
£C current ‘L5687 Vee - Max, Eerlhcie}2 N 4 75 44 75 s %
3 S = R — SR ) — i1 1
= YE ot anditlony thawn sy MIN or MAK, use the sppropilets valus It under 3t ded Ing cHt] .
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(ko conedores da placa CPUAIN ¢ sias respectivas relagoes de sinais sdo
meedrados @ seguir,

I Coneclores de Expansao

A plica CPU-HI possuc 8 conectores  de expansio  (otalmente
conipativeis com os dos microcomputadores IBM-PC ¢ IBM-PC-XT.

Futes concclores sdo identificados comao CNI10-F, CNI11-F, CNI12-F,
CNIYE, ONIS F, CNo-F, CNI8 F ¢ CNI9-F, mostrados a seguir:
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TRANSDUTOR DE PRESSAO ALTA TEMPERATURA SERIE SP

Os Transdutores de Pressdo para Alta Temperatura série SP foram projetados
w_wmqm utilizagdo na industria de polimeros. Podem ser fornecidos em trés classes
cle precisdo, com diafragma em acgo inox 17-4 PH ou Hastelloy C-4 e com sinal

tJe saida em mV ou amplificado.

1]

iZampo de Medi¢do 0-35 a 0-2000 bar

Zrro Combinado < 05%—1%—2%F.E.
Miéxima Temperatura do Fluido 400°C

Sensibilidade 25 —33mv/V

' 0-1/0-5/0-10 Vde  0-20/4-20 mA
Tensdc de Alimentagio 7a 10 vdc 15 a 30 Vdc
Rosca 1/2-20 UNF  M14x1,5 M18x1,5
Principio de Medigdo Strain Gage

TRANSDUTOR DE PRESSAQO A FILME FINO SERIE TF

Os Transdutores de Pressdo Série TF sao produzidos com tecnologia de Filme
Fino, onde o extensémetro é depositado a alto vacuo diretamente sobre a mem-
trana sensora, o que Jhes confere uma vida elevada, auséncia de creep e alta
estabilidade.

Campo de Medicéo 0-50 a 0-700 bar
Erro Combinade < 0,5% F.E.
Erro de Repetibilidade < 0,1% F.E.
Sensibilidade 3mv/V
Tiemperatura de Utilizaggo -20 a +120°C
Material do Elemento Sensor Aco Inox 17-4 PH

TRANSDUTOR DE PRESSAO SERIE TP

Cs Transdutores de Pressdo Série TP possuem principio de medigao por Strain
Cage. Podem ser fornecidos com membrana interna e sinal de saida em mV
{"P-86) ou amplificado (TP-89), ou com membrana rasante e sinal de saida em
mV (TPF-86) ou amplificado {TPF-89).

Campo de Medigéo 0-10 a 0-2000 bar
Erro Combinado <0,25% — 0,5% — 1%FE.E.
Erro de Repetibilidade < 0,1% F.E.
Sansibilidade TP-86 e TPF-86 3Imv/V

TP-89 e TPF-89 0-1/0-5/0-10 Vde  0-20/4-20 mA
Temperatura de Utitizacio -30 a +100°C

Material do Elemento Sensor Aco Inox 17-4 PH




CELULAS DE CARGA MODELOS CM, TC E TH

P R Pttt s As Células de Carga Modelo CM, TC e TH possuem principio de medicao por
Strain Gage e podem ser utilizadas para pesagem industrial, automacao, labo-
ratdrios de testes, etc.

Campo de Medicao 0-100 a 0-5000 kyf
Erro Combinado < 0,2% - 0,1% F.E.
Erro de Repetibilidade < 0,01% F.E.
Sensibilidade 2 -3 mviv
Temperatura de Utilizagéo -20 a +100°C
Material Ago Inox 17-4 PH

CELULAS DE CARGA MODELQ SH

As Células de Carga Modelo SH sao ideais para utilizagao em pesagens indus-
triais. Possuem corpo robusto e compacto e principio de medigdo por Strain

Gage.

P S S — R SN S S S, SE e B,

Campo de medicao 0-5a0-30 kN
Vo i Erro Combinado < 0,05% F.E.
{ _ “ Erro de Repetibilidade < 0,01% E.E.
N N S R Sensibilidade 2 mVi/vV
bt _ # ifo b e oo Temperatura de Utitizagao -20a + 80°C
EanEEEERIRE EN RN Material Ago Inox 17-4 PH

CELULAS DE CARGA TOROIDAIS MODELOS CT E CTS

As Células de Carga Toroidais possuem principio de medi¢do por Strain Gage e
1 poadem ser instaladas em colunas de méaquinas. As células modelo CT podem ser
- utilizadas em extrusoras para monitorar indiretamente a pressao através da for-
! ¢a de reacdo e as modelo CTS em méquinas injetoras para monitorar a tenséo
* das colunas, entre outras aplicagées.

o e o ey e
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. Campo de Medigao

0-10 a 0-300 tf

Erro Combinado < 0,5% F.E.
Erro de Repetibilidade < 0,15% F.E.
Sensibilidade 2mViv
Temperatura de Utilizagao -20 a4+ 100°C

i
|
* i Material Ago Inox 17-4 PH




B

i e

-

B

f_—.._.-"i R L E e

-

TRANSDUTORES LINEARES DE POSICAO MODELO LT

0Os Transdutores Modelo LT sao potencidmetros lineares com pista plastica con-
dutiva, indicados para medig¢ao e controle de posicdo e deslocamentos até 900
mm,

0-50 a 0-900 mm
Resisténcia 5 ou 10 k2 (dependendo do curso)

Erro de Linearidade < * 0,06% F.E.
Vida > 100%10% deslocamentos

Velocidade de Acionamento < 5m/s (10m/s opcional)

Curso Elétrico

TRANSDUTORES LINEARES DE POSIGAO MODELO PK

Os Transdutores Modelo PK sdo potencidmetros lineares com pista plastica
condutiva com saida laterat do curser, indicados para medicéo e controle de po-
sicdo e deslocamentos até 2000mm.

0-100 a 0-2000 mm
Resisténcia 5 ou 10 ou 20 kS {dependendo do curso)
Erro de Linearidade < +0,1%- % 0,05% F.E.

Vida > 100x10° deslocamentos ou > 26x10%m
Velocidade de Acionamento <10 m/s

Curso Elétrico

TRANSDUTORES LINEARES DE POSIGAO MODELO PC

Os Transdutores Modelo PC sdo potenciémetros lineares com pista plastica
condutiva, com articulagdo nas duas extremidades para fixagdo, indicados para
medigio e controle de posi¢do e deslocamentos até 750mm.

0-50 a 0-750 mm
Resisténcia 5 ou 10 k 2 (dependendo do curso)
Erro de Linearidade < £ 0,05% F.E.

Vida > 100x108 deslocamentos
Velocidade de Acicnamento < 5mfs

Curso Elétrico

TRANSDUTORES LINEARES DE POSICAO PY1, PY2 E PY3

Os Transdutores Modelo PY sdo potenciémetros lineares com pista plastic:
condutiva, indicados para medigio e controle de posicao e pequenos desloca-
mentos mecanicos. O modelo PY1 possui um acoplamento esférico que elimina
esforcos em montagens desatinhadas, Os modelos PY2 e PY3 séo apalpadores
lineares, sendo que o primeiro possui uma esfera e o segundo um rolete na ex-
tremidade da haste.

0-25 a 0-150 mm
Resisténcia 1 0u 5 kS (dependendo do curso)
Erro de Linearidade < 1 0,9%-+ 0,2% F.E.
Vida 100x10°8 deslocamentos

Curso Elétrico

Velocidade de Acionamento < 10 m/s
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TRANSDUTORES ROTATIVOS DE POSIGAO SERIE PS

Qs Transdutores Série PS séo potenciémetros rotativos com pista pléstica con-
dutiva,indicados para medi¢ao e controle de posicéo e deslocamentos angulares.

340° - 345° — 350°
Resisténcia 10u4d7out0ksd
Erro de Linearidade < 0,6% F.E.
Vida > 20x108 operagbes
Maxima Rotagéo 600 RPM

Curso Elétrico

INDICADOR DIGITAL MICROPROCESSADO MODELO 108/200/201

Os Instrumentos modele 10C, 200 e 201 séo indicadores digitais microprocessados
para painel de 3 dfgitos (100 e 200) e 3 1/2 dfgitos {201), com até 4 alarmes atra-
vés de relés, totalmente configuréveis, com possibilidade de safda de 24 Vdc para
alimentagdo de transmissores. Possuem entrada para sinais de termopar, termo-
resisténcia, potencidmetros e sinais em corrente € tensdo dc,

Entrada Termopar tipo J/K/S/T Termo-resisténcia Pt100
Tensio 0-50mV, 0-10Vdc Corrente 0-20/4-20mA
Potencidmetro 2 a 20 k&2

Alarme até 4 alarmes através de relés

Alimentagio para Transmissor 24V dc/30mA (modelos 200 e 201)

Display 3 dfgitos (100 e 200) 3 1/2 digitos (201)

Alimentagdo 100/220Vac 24/240Vac 50/60Hz

Dimensdo 100: 48x48mm 200 e 201; 96x48mm

INDICADOR DIGITAL MODELO TEM 350

O Instrumento TEM 350 & um indicador para painel projetado para monitorar
sinais de transdutores de pressdo e células de carga a strain gage, transdutores
de posicio resistivos e sinais em tensao e corrente dc. Possui duas saidas de
alarme através de relés com ajuste local ou remoto, duas saidas auxiliares, uma
em tensdo e outra em corrente, memdria de pico méximo e ajuste de zero e ga-
nho através de potencidbmetro no painel frontal,

Strain Gage R = 35002 Potenciémetro R > 500 2
Corrente 0-20/4-20 mA Tensdo b mV a 10Vdc

Alimentagéo para Transdutor 10Vdc/40mA ou 15Vdc/40mA

Display 3 1/2 digitos

Alarmes 2 alarmes através de relés ajustéveis na faixa de 0-100%

Alimentagao 110/220Vac ou 24/48Vac 50/60 Hz

Dimensao 96x48x152mm (DIN 43700)

Entrada




| INDICADOR DIGITAL SERIE 2000

m O Instrumento Modelo 2000 é um indicador digital microprocessado para painel,
m com 3 1/2 digitos, 2 saidas de alarme através de relés com ajuste local ou remo-
{ to, satda auxiliar em tensdc ou corrente, memdria de pico méximo, saida seriaf e
i rearme local ou remoto. Pode ser utilizado para monitorar sinais de sensores de
temperatura, transdutores de pressao e células de carga a strain gage, transdu-
| tores de posigao resistivos, sinais em corrente e tensdo ac e dc e em frequéncia.
O Instrumento Modelo 2001 & um controlador digital microprocessado *“single
loop” de agdo Pl Possui as mesmas caracteristicas do modelo 2000, exceto para,
| medicdo de temperatura e sinais em tensbo e corrente ac.

i O Instrumento Modelo 2008, além de todas as caracteristicas do modelo 2000,
possui entrada para até 8 zonas de medic¢do.

Através do médulo M8, pode-se expandir para até 10 o nimero de saidas de
alarmes através de relés.

Entrada  Termopar tipo J/L/K/R/S/B/T Termoresisténcia Pt100
: Strain Gage 1,5a3,3mV/V Potenciémetro Rz 30052
m Tensdo dc  20mV a 500V Tenséo ac  100mV a 500V
! Corrente de¢ 200 4 A a2A Corrente ac  2mA a bA
Frequéncia 200Hz a 20kHz
L Alimentagdo para Transdutor 5 a15 Vdc
= Alarmes 2 alarmes através de relés ajustéveis na faixa de 0-100%
| Display 3 1/2 digitos
_ Alimentacdo 24/110/220Vac  50/60 Hz
Dimensao 96x48x152mm {DIN43700)
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