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AUTOMATOS PROGRAMAVEIS EXERCICIOS

EXERCICIOS

1. GRAFCET

11

Elabore 0 GRAFET para controlo dos movimentos de subida e descida de um elevador, para
um edificio de trés pisos. Cada andar tem um botéo para chamada do elevador. Os botbes do
interior elevador sdo ligados em paralelo com os botdes que se encontram no exterior, pelo
que ndo necessitam de programacéo.

Motor

3 Nival
J_ Chamada

T 1003

3 Hivel

1 Hive!

Charmada

1004 — _]”_"Jl_ _____
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AUTOMATOS PROGRAMAVEIS EXERCICIOS

1.2

Realize 0 GRAFCET associado a um sistema composto por um motor e um inversor de
rotacdo: O sistema tem as seguintes condi¢Oes de funcionamento:

e Trés botdes de funcionamento: botdo de rotacdo para a direita, botdo de rotagdo
para a esquerda e botdo de paragem.

e Relé térmico: quando fechado para o motor.

e A inversdo do sentido de rotacdo do motor deve poder ser efectuada sem passar
pelo botdo de paragem, i.e., estando o motor a rodar num sentido, ao ser
pressionado o botdo de rotagdo inversa, o sistema para automaticamente o motor
e apds esgotada uma certa temporizacdo inverte o sentido de rotagéo.

e Ao ser pressionado o botdo de paragem deve também ser gerada uma
temporizacdo antes de poder ser invertido o sentido de rotagédo do motor.

1.3

Considere um dispositivo de manipulacdo, podendo servir trés postos P1, P2 e P3. No
repouso, o dispositivo esta presente num dos trés postos com a garra aberta. Existem trés
botdes de pressdo (pl, p2 e p3) correspondentes a pedidos de transferéncia para um dos trés
postos. Quando o dispositivo esta em repouso, o pedido de transferéncia para outro posto
desencadeia a seguinte sequéncia:

e Fecho da garra (FGarra).
e Movimento a esquerda (Esq) ou a direita (Dir) de acordo com o pedido.
e Abertura da garra (AGarra) logo que o posto desejado é atingido.

Em cada posto existe um sensor de posicdo: S1, S2 e S3. O fecho total da garra € detectado
pelo sensor GF e a abertura total detectada pelo sensor GA.

| |
@ | @

“ETZ

(P ] [r2 ]

Para o dispositivo descrito elabore 0o GRAFCET e traduza-o para Diagrama de Contactos.
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AUTOMATOS PROGRAMAVEIS EXERCICIOS

1.4

A figura seguinte representa um engenho de furar automatico, sendo a sua parte eléctrica
constituida por dois motores (MA e MB), um botdo de pressdo (m) e dois sensores de fim de
curso (a e b). O motor MB destina-se a efectuar o movimento rotativo da broca e o0 motor
MA destina-se a movimentar verticalmente a broca atraveés dos movimentos MAa e MAd.

MA  ad

W Mia
|

MB

LT

posto de
carga

O modo de funcionamento é o seguinte:

e A peca a furar é colocada no posto de carga. Logo que o operador accione o botéo
de pressdo m, o pistdo V é accionado deslocando a peca para a posicdo de
furacéo.

e Apo0s 3 segundos accionar o motor MA para descer a coluna até ao sensor b,
altura em que MA é desligado.

e Apbs uma pausa de 2 segundos, MA é ligado em sentido contrario, subindo a
coluna até ao sensor a, altura em que MA é desligado.

e Neste momento V é desligado, sendo retirada a peca do posto de carga.

e Para realizar a furacdo, o motor MB é ligado no arranque do movimento
descendente, sendo so6 desligado quando 0 movimento ascendente terminar.

Implemente o GRAFCET para controlo do dispositivo descrito.
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AUTOMATOS PROGRAMAVEIS EXERCICIOS

1.5

Elabore 0 GRAFCET e o correspondente Diagrama de Contactos para controlo do seguinte
transportador de pegas:

/

Funcionamento:

e A accéo D desloca o transportador para a direita e a accdo G para a esquerda.

e O transportador possui uma pinga para agarrar pegas (AP), e um sensor que
detecta que a peca esta segura (SAP).

e Os sensores y e z detectam quando o transportador se encontra sobre os tapetes A

ou B.

O sensor x detecta quando o transportador se encontra sobre o prato.

Os sensores a e b detectam a presenga de uma pega pronta a ser transportada.

O sensor ¢ detecta uma peca sobre o prato.

Apds o arranque do sistema deve ser garantido o recuo do cilindro P e o0 avanco

do cilindro V.

e Quando € detectada uma peca pelos sensores a ou b, o transportador desloca a
peca do tapete correspondente para a posi¢do x e pousa a pega sobre o prato.

e Seguidamente o cilindro V recua e uma vez acabado o0 seu movimento o cilindro
P avanca e recua deixando a peca no tapete de saida C.

e Ap0s o cilindro P terminar o seu movimento o cilindro V avanca.

e As pecas do tapete A sdo prioritarias em relacéo as do tapete B.

e Ostapetes A, B e C sdo controlados por outro sistema.
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AUTOMATOS PROGRAMAVEIS EXERCICIOS

2. TRADUGCAO DE GRAFCET PARA LADDER

2.1

Traduza o seguinte GRAFCET para Diagrama de Contactos. Apresente todas as equacdes
necessarias para a traducdo do GRAFCET.

1
— p*s — p*s
2 — TO
—— TO0=5s 4 — B 5/ C
— A
— g — b*c
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AUTOMATOS PROGRAMAVEIS

EXERCICIOS

2.2

Traduza o seguinte GRAFCET para Diagrama de Contactos. Apresente todas as equacfes

necessarias para a traducdo do GRAFCET.

|

— pl*al - pl*a2
20 A+ 30 B+

L - s2
- s
21 C+

310 C+ 320 D+
-+ s3
—= 53*s4
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AUTOMATOS PROGRAMAVEIS EXERCICIOS

2.3

Traduza o seguinte GRAFCET para Diagrama de Contactos. Apresente todas as equacdes
necessarias para a traducdo do GRAFCET.

|
JT S1 - 82 — S3
A+ —1 B+
4 a1 b1 41 — C+ 51 D+
el
|
6 T1 C E+ el
- T1
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AUTOMATOS PROGRAMAVEIS

EXERCICIOS

2.4

Traduza o seguinte GRAFCET para Diagrama de Contactos. Apresente todas as equacfes
necessarias para a traducdo do GRAFCET.

[0]
|
— P1*(S2+S3) == P2*(S1+S3)
11 A+ 21 B+ C+
|
- al —  bl*cl —+ bi*cl
12 A- 211 B- 212 C-
) - bo - c0
|
32 TO
-— TO0=5s
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AUTOMATOS PROGRAMAVEIS EXERCICIOS

3. MODpULO LoaGgico LOGO!

3.1

Elabore um programa para o modulo légico LOGO!, para controlo da iluminacdo de dois
corredores, de acordo com as seguintes condigdes:

e Pressionar a tecla 1 vez: Acende a luz correspondente durante 1 minuto.

e Pressionar a tecla 2 vezes (no espaco de 1 segundo): Acende a luz correspondente
permanentemente.

e Pressionar a tecla durante 2 segundos: Desliga a luz correspondente.

lluminagao

Cx. de distrib.

I Teclas 12

Sinais de controlo:

e QZI1: lluminag&o do corredor 1
e Q2: lluminacéo do corredor 2
e 11: Tecla de comando da iluminacéo do corredor 1
e 12: Tecla de comando da iluminacéo do corredor 2
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AUTOMATOS PROGRAMAVEIS EXERCICIOS

3.2

Pretende-se controlar uma instalacdo industrial para aproveitamento da agua da chuva,
recorrendo a um mddulo légico LOGOL!.

A 4agua da chuva sera recolhida num recipiente colector. Do recipiente colector a agua da
chuva sera entdo bombeada através de uma bomba para a tubagem da rede. A partir de 14 a
agua da chuva podera ser retirada para uso. Se o recipiente estiver vazio, pode ser introduzida
agua potavel.

.{\ﬂuér:jcia ﬁe K4 ( AfEncia e :
agua de chuva Afluéncia de dgua =
S/ potavel Interruptor de presséo

I e

....

Comando em cai-
¥as de distribuicao

Recipiente de presséo

. Conexdo de
Recipiente coletor de agua Industrial

agua de chuva

52.,_ Afluéncia agua potavel Desl.

53 Afluéncia agua potavel Lig.
Prot. marcha em séco Desl.

sS4

Prot.marcha séco Lig.

Exigéncias ao funcionamento:

e O interruptor S1 permite activar e desactivar a bomba M1 para extrac¢ao de agua.

e O recipiente deve ser sempre mantido com um nivel de 4gua superior a S3.

e (Caso o nivel de agua seja inferior a S3, este deve ser restabelecido recorrendo a
agua potavel, pela abertura da valvula K4, até ser atingido o nivel S2.

e (Caso o nivel de agua seja inferior a S4, deve ser desactivado o sistema de
bombagem, para evitar o funcionamento da bomba em seco, sendo este apenas
restabelecido quando for atingido o nivel S3.

Sinais de controlo:

e QI1: Bomba M1

e Q2: Valvula de agua potavel K4
e |1: Interruptor S1

e |2: Sensor de nivel S2

e |3: Sensor de nivel S3

e 14: Sensor de nivel S4

Universidade do Algarve - Instituto Superior de Engenharia 10
Licenciatura em Engenharia Eléctrica e Electronica



AUTOMATOS PROGRAMAVEIS EXERCICIOS

3.3

Elabore um programa para o modulo légico LOGO!, para controlo da iluminacdo de um
escritorio de acordo com a necessidade de iluminacdo pretendida. A iluminacédo esta dividida
em 4 grupos de iluminacdo.

/| £ a0
/]l Sequéncia de luz 1 Sequéncia de luz 2
— A 1L 1 | e——
/]
/|
/]
/]
L
/| Sequéncia de luz 3 Sequéncia de luz 4
— ; [ 1 [ 1 | e |
/
Escritorio
/|
/]
Vi /7l s ]
Corredor
HA—Y/7/7/] 1 {71 {4 !

Exigéncias ao funcionamento:

Havendo bastante luz natural, as sequéncias de luzes dispostas ao lado da janela
serdo desligadas automaticamente por um interruptor sensivel a luz o que sera
feito de acordo com o grau de luminosidade existente.

A noite por volta das 20 horas a luz sera desligada automaticamente.

A iluminag&o deve poder ser operada manualmente a qualquer hora.

Sinais de controlo:

Q1 a Q4: Comando das sequéncias de luz
11 a 14: Teclas de comando manual
I5: Interruptor fotoeléctrico

Universidade do Algarve - Instituto Superior de Engenharia 11
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AUTOMATOS PROGRAMAVEIS

EXERCICIOS

3.4

Elabore um programa em diagrama de funcdes para o médulo 16gico LOGO! para controlo de
uma porta automatica, de acordo com as seguintes condices:

e A porta deve abrir sempre que uma pessoa € detectada pelo detector de

movimentos.

e A porta deve permanecer aberta enquanto se encontrar alguém na passagem.

e Se ninguém se encontrar na passagem, a porta deve fechar automaticamente ap0s

5s.

e O interruptor principal permite bloguear o0 movimento da porta.

Detector de movimentos

exterior L2 =
|
| I \\\NNNNNNANNNNNY 777
fim de a I3 4 fim de

curso fechado

curso aberto

interior A

Detector de movimentos

e

15 Interruptor principal

N N

\
NN\

Detector de movimentos

v

/////////

////

.

Interruptor principal

Sinais de controlo:

Q1: Sinal Abrir Porta
Q2: Sinal Fechar Porta

11: Detector de movimentos interior
12: Detector de movimentos exterior
13: Sensor fim de curso Porta Fechada

e |4: Sensor fim de curso Porta Aberta

e 15 Interruptor principal
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AUTOMATOS PROGRAMAVEIS EXERCICIOS

3.5

Elabore um programa em diagrama de func¢des para o modulo légico LOGO! para controlo da
iluminacdo de uma sala em funcdo da entrada e saida de pessoas. A deteccdo de entrada e
saida de pessoas na sala é efectuado por 2 detectores de passagem (11 e 12) que de acordo
com a seguinte sequéncia:

Sensor Descricao
I, =1, Deteccéo de entrada de pessoas na sala
I, »1, Deteccéo de saida de pessoas na sala

O sistema deve controlar a iluminagédo de acordo com as seguintes condigdes:

Saida Descricao Condicao
Q1 Iluminacdo da sala Mais do que uma pessoa na sala
Q2 Sinal de proibicéo de entrada Sala cheia: 10 pessoas na sala
Q3 Iluminacdo do corredor de entrada Pessoa a entrar. Acende 10 segundos
Q4 lluminacdo do corredor de saida Pessoa a sair: Acende 10 segundos

O sistema deve ainda contemplar um interruptor de pressdao (I3) que permita repor 0s
contadores a zero.

3.6

Elabore um programa em diagrama de func6es para o modulo légico LOGO! para controlo de
um sequenciador de 3 leds (Q1, Q2 e Q3). Cada led deve permanecer aceso durante 1
segundo, sendo a sequéncia controlada de acordo com as seguintes condi¢des impostas pelas
duas entradas de contolo (11 e 12):

12 11 Sequéncia
0 X Parado
1 0 Sequéncia Q1, Q2, Q3
1 Sequéncia Q3, Q2, Q1
Universidade do Algarve - Instituto Superior de Engenharia 13
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AUTOMATOS PROGRAMAVEIS EXERCICIOS

4., AUTOMATO PROGRAMAVEL TWIDO

4.1

Pretende-se controlar a saida de dgua quente de 3 chuveiros num parque de campismo. Cada
chuveiro funciona separadamente. O utilizador ao procurar uma das cabinas com a luz verde
acesa, introduz uma ficha na maquina (s), actuando a abertura de uma valvula de agua quente
(V). A valvula deve permanecer aberta durante 5 minutos, durante os quais deve permanecer
acesa a luz vermelha (LE) em vez da verde (LV).

Para controlo do sistema utiliza-se um automato TWIDO. Para tal, faca uma atribuicdo das
E/S do autdmato aos sinais de controlo e comando e elabore o respectivo programa.

4.2
Elabore um programa para o autdmato TWIDO que simule um sequenciador de 8 leds (L1 a

L8). Os leds devem acender e apagar de forma sequencial e ciclica, com intervalos de 1
segundo, sendo o sentido da rotacdo controlado por um botéo B1:

e B1=0-Rotacdo para a direita
e B1=1-Rotacdo para a esquerda

L1 L2 L3 L4 L5 L6 L7 L8
27 N 27 N7 N 27 N7 N

TWIDO &

I

4.3

Elabore um programa para o automato TWIDO para controlo da iluminacdo de uma sala com
3 luminérias (L1, L2 e L3). Estas sdo comandadas por dois botdes de pressdo. O botdo 1 (b1)
permite alternar entre os varios estados de iluminacdo. O botéo 2 (b2) permite desligar todas
as luminarias, 5 segundos ap0ds este ser premido. Os estados de iluminacao sao:

Estado L1 L2 L3
1 OFF OFF OFF
2 ON OFF OFF
3 OFF ON OFF
4 OFF OFF ON
5) ON ON OFF
6 OFF ON ON
7 ON ON ON
Universidade do Algarve - Instituto Superior de Engenharia 14
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AUTOMATOS PROGRAMAVEIS EXERCICIOS

4.4

Elabore um programa para o autdmato TWIDO para controlo de um sistema de mistura e
dosagem de produtos liquidos.

A L1

(@)

A ‘ ‘ .
S1 82
o o

a
b

D
B
D
el C
I M o 1=60°C
ﬁ_E

Funcionamento do sistema:

e ApoOs ser premido o botdo de START (S1) o sistema entra em funcionamento,
executando o processo ciclicamente até ser pressionado o botdo de STOP (S2).
Durante o processo de funcionamento deve permanecer aceso o sinalizador L1.

e O processo € iniciado com a aberta da electrovalvula A para enchimento do
reservatorio D, até ser atingido o nivel de dosagem pretendida, indicado pelo
Sensor a.

e Seguidamente € fechada a electrovalvula A aberta a electrovalvula B para despejo
do reservatério M e a electrovalvula C, para enchimento do reservatorio de
mistura M.

e A electrovalvula B deve ser fechada quando o reservatorio D estiver vazio,
indicado pelo sensor b e a electrovalvula C deve ser fechada quando o
reservatorio M se encontrar cheio, indicado pelo sensor c.

e Em seguida deve ser ligado o agitador AG e aberta a electrovalvula D, para
mistura e aquecimento dos liquidos.

e A accdo deve decorrer até que seja atingida uma temperatura de 60° C dentro do
tanque M. A temperatura é detectada pelo sensor t.

e O sistema deve em seguida parar o agitador AG, fechar a electrovalvula D e abrir
a electrovalvula E para despejo do tanque M.

e O processo encontra-se concluido quando o sensor d detectar o tanque vazio.

Universidade do Algarve - Instituto Superior de Engenharia 15
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AUTOMATOS PROGRAMAVEIS EXERCICIOS

4.5
Elabore um programa em para o automato TWIDO que efectue a contagem do numero de

vezes que um botdo (B1) é premido (0 a 9). A contagem deve ser visualizada num display de
7 segmentos. A contagem seguinte a 9 sera 1. Deve ser implementado um botéo de reinicio de

contagem (B2).

!31 TSX 17-10 !32

] I

4.6

Implemente um programa para o automato TWIDO para controlo de acessos de um parque de
estacionamento com capacidade para 50 automdveis. O parque possui uma via para a entrada
de veiculos e outra para a saida.
o []
[
i

Funcionamento:

e A entrada e saida de viaturas sdo assinaladas pelos sensores 11 e 12.
e O parque possui dois sinalizadores luminosos, um verde (SV) e outro encarnado
(SE), que indicam se o parque esté livre ou esgotado.

e O botdo de Reset (R) permite fazer uma inicializacdo ao sistema, colocando o n°
de viaturas presentes a zero.

Universidade do Algarve - Instituto Superior de Engenharia 16
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AUTOMATOS PROGRAMAVEIS EXERCICIOS

4.7

Pretende-se controlar um mecanismo de carregamento de um forno com cubos através de um
automato TWIDO. Para tal, desenvolva um programa de acordo com o seguinte
funcionamento:

Cilindro 3

K1

=g g Cilindrol
FC1 FC2
A2t ®FCs 1 T
Al R1
Rzl FC4
Cilindro 2

e O processo € iniciado automaticamente ap0s a activacdo do autdmato e funciona
de forma ciclica.

e No inicio do processo devem ser garantidas as seguintes posi¢des dos cilindros:
cilindro 1: FC2; cilindro 2: FC4; cilindro 3: FC5.

e Seguidamente os tapetes K1 e K2 s@o colocados em movimento.

e Quando é detectado um cubo pelo detector P1 é efectuado o movimento Al no
cilindro 1, até o cilindro chegar ao seu fim de curso FC1, devendo ser efectuado o
movimento R1 até ao sensor fim de curso FC2.

e Apos a colocagdo de 4 cubos em frente ao forno, deve ser aberta a porta do forno,
através do movimento R3 no cilindro 3, até ao sensor FC6 e o cilindro 2 deve
colocar os cubos dentro do forno atraves do movimento A2, até ao sensor FC3.

e O sensor FC3 detecta a finalizacdo da tarefa de carregamento do forno,
permitindo o recuo do cilindro 2, através do movimento R2, até ao sensor FC4 e o
fecho da porta do forno através do movimento A3 até ao sensor FC5.

e Durante a tarefa de carregamento do forno e de recuo do cilindro 2 deve ser
inibido funcionamento do tapete K1.
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AUTOMATOS PROGRAMAVEIS

EXERCICIOS

4.8

Escreva um programa para o autdbmato TWIDO para controlo dos semaforos do cruzamento
representado na figura.
O automatismo deve dispor de um interruptor bi-estdvel que define o modo de
funcionamento: normal ou todos os semaforos em amarelo intermitente.

Devem ser respeitadas as seguintes temporizacdes:

Sinal Vermelho: 30 segundos
Sinal Verde: 15 segundos

Sinal amarelo: 5 segundos
Amarelo intermitente: 2 segundo

o

S2

S4

S3

Nota: Apds um semaforo comutar para vermelho, o seméaforo da rua perpendicular sé deve
comutar para verde passados 5 segundos.

Sinais do sistema:

e |: Interruptor de controlo do modo de funcionamento

e SI1E: Sinal vermelho do semaforo 1 e S3E: Sinal vermelho do semaforo 3

e S1A: Sinal amarelo do semaforo 1 e S3A: Sinal amarelo do semaforo 3

e S1V: Sinal verde do seméaforo 1 e S3V: Sinal verde do semaforo 3

e S2E: Sinal vermelho do semaforo 2 e S4E: Sinal vermelho do semaforo 4

e S2A: Sinal amarelo do semaforo 2 e S4A: Sinal amarelo do semaforo 4

e S2V: Sinal verde do semaforo 2 e S4V: Sinal verde do semaforo 4
Universidade do Algarve - Instituto Superior de Engenharia 18
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AUTOMATOS PROGRAMAVEIS EXERCICIOS

4.9

Elabore um programa para o autdémato TWIDO para controlo de um portdo. Por intermédio de
uma Unica botoneira podem-se realizar a abertura e o fecho total do portdo, além de
interromper estes movimentos em qualquer instante.

Fim de Curso —J

2

— Fim de Curso
1

| ——

Funcionamento:

No primeiro accionamento da botoneira, inicia-se a abertura do portéo.

Este movimento finaliza quando o portdo estiver totalmente aberto, sendo este
estado sinalizado pelo sensor Fim de Curso 1.

Com o portdo totalmente aberto o accionamento da botoneira permite fechar o
portao.

Este movimento finaliza quando o portéo estiver totalmente fechado, sendo este
estado sinalizado pelo sensor Fim de Curso 2.

Durante 0 movimento de abertura do portdo, se a botoneira for novamente
accionada, o movimento deve ser interrompido. Um novo accionamento da
botoneira permite fechar o portéo.

Durante o movimento de fecho do portdo, se a botoneira for novamente
accionada, o movimento deve ser interrompido e iniciado o movimento de
abertura do portéo.

Universidade do Algarve - Instituto Superior de Engenharia 19
Licenciatura em Engenharia Eléctrica e Electronica



AUTOMATOS PROGRAMAVEIS EXERCICIOS

4.10

Implemente um programa para o automato TWIDO para controlo de acessos de um parque de
estacionamento com capacidade para 50 automoveis. O parque possui uma Unica via para a
entrada e saida de veiculos.

Os sensores 10, 11, 12 e 13 permitem detectar a entrada e saida de viaturas, da seguinte forma:

Sensor Descricao
10 — I1 | Detectam que existe uma viatura na via de acesso para entrar no parque

11 — 10 | Detectam que uma viatura saiu do parque
12 Detectam que existe uma viatura na via de acesso para sair do parque
13 Detectam que uma viatura entrou no parque

Os seméforos SO e S1 devem ser controlados de modo a sinalizar a seguinte informacéo:

Sem. Luz Descricao
Verde Sinaliza que o parque esta livre
SO Amarelo | Sinaliza que existe uma viatura na via de acesso a sair do parque
Vermelho | Sinaliza que o parque esta ocupado
Verde Sinaliza que a viatura pode sair
Vermelho | Sinaliza que existe uma viatura na via de acesso a entrar do parque

S1
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411

Elabore um programa para o automato TWIDO para controlo de uma passagem de pedes. O
sistema é composto por um semaforo para pedes (SEM2) e um seméforo de transito (SEM1).
O controlo dos semaforos é efectuado através de um botdo de passagem de pedes (B1).
Funcionamento:

e Inicialmente o semaforo SEM1 mantém a luz verde acesa (S1) e o semaforo
SEM2 a luz vermelha acesa (S5).

e Sendo efectuado um pedido de passagem de pedo (Bl), o semaforo SEM1
comuta para a luz amarela (S2), permanecendo neste estado durante 5 segundos.

e Decorrido o tempo estabelecido, o semaforo SEM1 comuta para a luz vermelha
S3 e 0 seméaforo SEM2 para a luz verde (S4). O sistema devera permanecer neste
estado durante 20 segundos, ap6s o qual o ciclo é reiniciado.

SEM1
S S3
A
=7 S2
SEM2 -
=4 S1
S5
S4
.— B1
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4.12

Elabore um programa para o automato TWIDO para controlo de uma linha de transporte
composta por 2 tapetes e 2 cilindros pneumaticos de efeito duplo.

RlT FC1
K1 Al | L1
—_— FC2
@
] | [ 0 s
"y —
FC3 FC4_%
«— —>
R2 A2

O processo é iniciado pelo botdo de START (S1) e finalizado pelo botdo de STOP (S2), sendo
o funcionamento continuo e sinalizado pelo led L1.

Durante o funcionamento os tapetes devem permanecer sempre activos, comandados pelos
relés K1 e K2. Os cilindros devem actuar de acordo com o estado dos sensores:

e A Deteccdo de uma peca pelo sensor P1 provoca o movimento Al até ao fim de
curso FC2.

e A Deteccdo de uma peca pelo sensor P2 provoca 0 movimento A2 até ao fim de
curso FCA4.

e A deteccdo de FC2 provoca o movimento R1 até detec¢édo de FC1.

e A deteccdo de FC4 provoca o movimento R2 até detec¢édo de FC3.

4.13

Considere uma hipotética maquina automatica de venda de bebidas quentes, nomeadamente
café e chocolate.

Existem duas ranhuras para moedas e € através da introducdo de uma moeda na ranhura
apropriada que se escolhe a bebida pretendida, uma m_cafe para um café e uma m_choc para
um chocolate. Apos a introducdo da moeda, € necessario ligar o motor que deposita um
COPO até que o sensor de copo_presente indique que essa operacdo esta completa.
Seguidamente é necessario abrir a valvula do CAFE ou CHOCOLATE durante 5 segundos,
enchendo assim o copo.

O copo esta protegido por uma porta e utiliza-se um TRINCO (actuador impulsional) para
abrir a porta. Para assinalar este facto faz-se piscar uma LUZ, que alterna um segundo ligado
e outro segundo desligado.

O processo encerra quando o copo desaparece mas a maquina sé podera ser utilizada 10
segundos depois dessa ocorréncia.

Para manter as bebidas quentes existem dois sensores chocolate frio e café frio que
assinalam a necessidade de ligar durante um minuto o sistema AQUECE_CHOC e
AQUECE_CAFE, respectivamente.

Elabore um programa para o automato TWIDO para controlo do funcionamento desta
maquina.
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EXERCICIOS

4.14

Considere um parque de estacionamento com capacidade para 13 viaturas, cujo controlo de

entrada e de saida é realizado por meio de cartbes magnéticos.

s2a NTZ- ----------- Dsszgf
xS
A = ﬁ — I3
e, @y
- W
w5,
[ -
e
= 1
=0
s1aDM1 §1f 01 Reset
ﬁ 0z H

Funcionamento:

e A entrada e saida de viaturas sdo assinaladas pelos leitores de cartbes magnéticos
L1 e L2, permitindo aos motores M1 e M2 levantar as cancelas.

e Osfins de curso das cancelas sao assinalados pelos sensores sla, sif, s2a e s2f.

e A cancela s6 deve baixar ap0s a viatura passar pelas células fotoeléctricas S1 e S2

e estas deixarem de ser accionadas.

e A cancela de entrada s6 deve abrir se houver lugar no parque.
e O letreiro “LIVRE” (O1) estara aceso sempre que houver lugar no parque, caso

contrario acendera o letreiro “OCUPADQ” (02).

e O botéo de Reset (R) permite fazer uma inicializag&o ao sistema, colocando o n°

de viaturas presentes a zero.

Implemente um programa para o autdmato TWIDO, que permita fazer o controlo do parque

de estacionamento.
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ANEXOS

ANEXOS
1. LOGO!
1.1. MODELOS DISPONIVEIS
Variante Designagao Numero de encomenda

Basic LOGO! 12/24RC * 6ED1052-1MD00-0BAS
LOGOI 24 * SED1052-1CCO0-0BAS
LOGO! 24RC (AC) SED1052-1HB0O0-0BAS
LOGO! 230RC 6ED1052-1FB00-0BAS

Basic LOGO! 12/24RCo * 6ED1052-2MD00-0BAS

EPE"" display LOGO! 240 * EED1052-2CC00-0BAS

(Pure) LOGO! 24RCo (AC) 6ED1052-2HE00-0BAS
LOGO! 230RCo 6ED1052-2FB00-0BAS

Médulos digitais | LOGO! DM 8 12/24R 6ED1055-1MBO0-0BA1
LOGO! DM 5 24 6ED1055-1CB00-0BAD
LOGO! DM & 24R SED1055-1HBO0-0BAD
LOGO! DM & 230R 6ED1055-1FB00-0BA1
LOGO! DM 16 24 SED1055-1CB10-0BAD
LOGO!I DM 16 24R SED1055-1NB10-0BAD
LOGO! DM 16 230R 6ED1055-1FB10-0BAD

Madulos LOGO! AM 2 6ED1055-1MADO-OBAD

analogicos LOGO! AM 2 PT100 6ED1055-1MDO0-0BAD
LOGO! AM 2 AQ SED1055-1MMO0-0BAD

Madulos CM EIBKNX 6BK1700-0BA00-0AAT

decomunicacac | oM Interface AS IRK1400-0CE10-0AA2

* suplementarments com entradas analdgicas
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AUTOMATOS PROGRAMAVEIS ANEXOS
1.2. ESTRUTURA DOS MENUS
Vista geral do menu
Menhum programa de =Program. .
comutago disponivel Card. .
Ho Program _’ Setup. .
Press EEC Start
Programa de comu- Wer “Menu principal”
tacdo & decorrer (RLUN)
=Btop —q}‘!nn P
Mo 08,00 8et Param — Definir pardmetros (cap. 5.1.11)
2005-01-27 Set.. +— Determinar predefinicies (cap. 5.2)
Prg Name -+— “isualizar nomes dos programas de co-
Wier “Menu iniciar® Menu de param. mutagao
Menu principal (ESC [/ >Stop)
[Exc] >PEOQTAN s ‘er "Menu de programacio”
Card.. Wer “Menu de trangferéncia’
Setup. . e ver “Menu de definigfes”
E Start —— Wer “Menu iniciar®
| Mo 08,00
2005-01-27
Menu de programacao (ESC [ >8tap  >Pro-
gram) _ _
'_ palavra- _' Editar programa de
_ Pasas? R comutagao (cap. 3.7
hd Editar nome do programa
SEdit Name |- .
m de comutacado (cap. 3.7.4)
b .
Seleccionar valores de
ida analdgicos (cap. 3.7
¥ hd Mastar espaco livre
Memory? — L
Apagar programa e 3
e de comutagao (cap. 3.7.12) =m ona (eap. 3.8)
:pal:v:-a.— N Infroduzirialterar palavra—
pasas passe (cap. 3.7.3)
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Menu de transferéncia (ESC / >Stop== >Card)

Copiar o programa de comutag o do LOGO!

para o modulo de programa (Card) (cap. 6.3)

v . R
Copiar o programa de comutacao do modulo
de programa (Card) para o LOGO! (cap. 6.4)

hd i 3 ) .
Activar a proteccan do programa de comu-

tagSoiproteceBo contra cdpia (cap. 6.1)

Menu de definigoes (ESC [ »Stop=—+ >Setup)

Acertar hora/data
{cap. £.2.1)

Definir hora de \Verdo/invemo
{cap. 3.7.13)

v

Sincronizar & hora LOGOI

Sincronizar Basic e

hd .
Definir o contraste do display  CM EIB/KNX (cap. 3.7.14)

(cap. 5.2.2}

Menu iniciar (RUN)

Tudeo em or-
dem?
LidGE0 ]

AV

max. 10 textos de aviso

| I N )
. I . QI . Al:

Mo 09,00 [M|o- 12345788 (| o.. 123456783 (| 10 coo000 >
2005-01-27 || 1..012345878s || 1..0123456 | 2: oloon o+
] ] ]

| [ ] |

d..01234 3: 00353

l Data'hora Entradasz Saidas Entradas analog n:a!

AT: Al Ags M: ESC4+C
d: 00010 | 70 ecoon | 1 00000 | 2. 123456722 | F.
5: 00000 | 5. ooooon 4| 2: oloow 4| 1..0123456785 | " b

Gi OOOOE 2..01224 v

- Entradas - Entradas Saidas ailal-:’:gi[:as Marcador Teclas de seta

=Bktop

Sat Faram Menu de param.
Set..

Prg MName
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AUTOMATOS PROGRAMAVEIS ANEXOS
2. TWIDO
2.1. MODELOS DISPONIVEIS
Controller Mame | Reference Chan- [Channel |Input/Output type | Power
nels  |type supply
Compact 10 VO | TWDLCAA{ODRF (6 Inputs 24 VDo 1004240
4 Outputs | Relay VAC
Compact 10 VO | TWDLCDA1ODRF (& Inputs 24 VDo 24 VDT
4 Outputs | Relay
Compact 16 /0 | TWDLCAA1GDRF |9 Inpuits 24 VDC 1007240
Fi Cutputs | Relay VAC
Compact 16 'O | TWDLCDA1EDRF (9 Inputs 24 VDo 24 VDG
Fi Outputs | Relay
Compact 24 /O | TWDLCAA24DRAF (14 Inputs 24 VDo 100/240
10 Outputs | Relay VAG
Compact 24 /0 | TWDLCDAZ24DRF |14 Inpuits 24 VDC 24 VDG
10 Cutputs | Relay
Compact 40 'O | TWDLCAA4ODRF |24 Inputs 24 VDo 1004240
TWOLCAE40DRF WAL
16 Cutputs | Relay X 14
Transistors ¥ 2
Modular 20 110 [TWDLMDA2ODUEK (12 Inputs 24 VDo 24 VDG
a8 Outputs | Transistor sink
Modular 20 110 [TWDLMDAZODTE (12 Inputs 24 VDo 24 VDC
g Outputs | Transistor source
Modular 20 110 [TWDLMDAZODRT (12 Inputs 24 VDo 24 VDC
i Outputs | Relay
2 Outputs | Transistor sourcs
Modular 40 110 [TWDLMDA40DUK |24 Inputs 24 VDo 24 VDC
16 Outputs | Transistor sink
Modular 40 110 [TWDLMDA4ODTE |24 Inputs 24 VDo 24 VDG
16 Outputs | Transistor source
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2.2. MODULOS DE EXPANSAO DISPONIVEIS
2.2.1. MODULOS DiGITAIS DE E/S
Module Name | Reference Chan- | Channel | Input/Output Terminal type
nels type type
Input modules
B-point input TWDCDISDT 2] Inputs 24D Removable
tarminal block
B-point input TWDDAIRDT 8 Inputs 120 VAC Rermovable
tarminal block
16-point input [ TWDDDH&DT 16 Inputs 24VDo Removable
tarminal block
16-point input | TWDDDHEDK 16 Inputs 24 VDT Connactor
22-point input | TWDDDI22DK a2 Inputs 24 VDT Connector
Output Modules
S-point output | TWDDDOSUT a Outputs | Transistor sink | Removable
terminal block
B-point output | TWDDDOSTT 8 Outputs | Transistor Removable
source tarminal block
B-point cutput | TWDDRASRT 8 Outputs | Relay Removable
tarminal block
1G-point cutput | TWDDRAIERT 16 Outputs | Relay Rermovable
tarminal block
16-point cutput | TWDDDOAGUK |16 Outputs | Transistor sink | Connector
16-point cutput | TWDDDOAGTK 16 Outputs | Transistor Connector
soLrce
A2-point output | TWDDDOA2UK |22 Outputs | Transistor sink | Connector
32-point cutput | TWDDDOA2TK |32 Outputs | Transistor Connector
sOLIMCE
Mixed modules
4-point inputd- | TWDDMMEDRT |4 Inputs 24VDC Removable
poaint oLtpLt 4 Outputs | Relay tarmninal block
1G-point input’ | TWDDMM24DRF |16 Inputs 24 VDT Mon-removable
S-point output g Outputs | Ralay taminal block
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AUTOMATOS PROGRAMAVEIS ANEXOS
2.2.2. MODULOS ANALOGICOS DE E/S
Module name | Reference Channel | Channel | Details Terminal type
type
2 high lewal TWDAMIZHT |2 Inputs 12 bits 0-10 ¥, | Removable
inputs 420 b termninal block
1 high lewal TWDAMOAHT |1 Outputs 12 bits 0-10Y, | Removable
output 420 ma termmninal block
2 high lewel TWDAMMAHT |2 Inputs 12 bits 0-10Y, | Removable
inputs/ output 1 Outputs 420 ma termmninal block
2 low level TWDALMALT |2 Inputs 12 bits 0-10V, | Removable
inputs/1 high 1 Outputs 4-20mA, RTD, |temninal block
lewal cutput thermocouple
2.2.3. MODULO AS-INTERFACE V2 BUS MASTER
Module Reference Number of | Maximum Power supply | Terminal
name slaves number of type
channels
AS-nterface | TWDNOH OM2 | Maximum | 248 inputs 0 VDS Removable
master 62 186 outputs terminal
block
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AUTOMATOS PROGRAMAVEIS ANEXOS
2.3. MAXIMAS CONFIGURAGCOES DE HARDWARE
2.3.1. AUTOMATOS COMPACTOS
Controller Item | Compact
controller
TWD... LCAA1ODRF |LCAATGDRF | LCAAZ4DRF | LCAA40DRF
LCDA1ODRF |LCDA16DRF | LCDAZ4DRF | LCAE40DRF
Standard digital |6 a 14 24
inputs
Standard digital |4 7 10 16 {14 Ralay
outputs +2 Transistor
outputs)
Max expansion Y (0 0 4 7
O modules (Digital
or analog)
Max digital inputs |6 a 1d+(4x320=1 | 24 4(Tu22)=2
{controller O + 42 48
exp [FO)
Max digital 4 7 104+ (4x320=1 | 184+(Tu22)=2
outputs {controller a8 40
YO + exp 11O
Max digital 11O 10 16 244 0dx32=1 [ 404Txa2=2
{controller PO + 52 G4
exp 17O
Max AS-Interface |0 0 2 2
bus intarface
modules
Max I'D with AS- [0 16 244 (2xB2xT) | 0HEHE2KT)
Interface modules =842 =808
(7 10 per slave)
Max relay outputs (4 base only |7 baseonly |10 base + 22 |14 bass + 5%
axpansion axpansion
Paotertiometers 1 1 2 2
Builtin analog i 0 0 0
inputs
Max analog 110 0in ¢ 0 out 0ind 0 out 8in /4 out 15in /7 out
(controller 11O +
axp 'O
Ramote 7 7 T 7
controllers
Serial ports 1 2 2
Ethemet port 0 0 1 (TWDLCA-
E40DRF
anly)
Cartridge slots 1 1 1 1
Largest 2 16 a2 a4
application!
backup size (KB)
Optional memory | 331 3z a2 32 or 642
cartridge (KB)
Optional RTC yos' yos' yos' RTC
cartridge onboard®
Optional Operatar | yas Ves Ves Ves
Display
Optional 2nd port | no yas Ves yas
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AUTOMATOS PROGRAMAVEIS ANEXOS
2.3.2. AUTOMATOS MODULARES

Controller Itern | Modular contreller

TWD... LMDAZODUK | LMDAZODRT |LMDA4ODUK

LMDAZODTK LMDA4ODTK

Standard digital 12 12 24

inputs

Standard digital a g 16

outputs

Max expansion I |4 7 Fi

O modules {Digital

or analog)

Max digital inputs | 12+(4x32)=14 [124+{Tx32)=23 [244(7x22)=24

{controller 110 + 0 5] 8

axp 100

Max digital B4 (dx32=126 | B+(Tx32)=202 [164+Tx02)=24

outputs (controller i

IO+ axp 170

Max digital 15O 204 (4x32)=14 | 204(Tx32)=24 |404+({Tx02)=26

{controller 110 + 8 4 4

axp O]

Max AS-Interface |2 2 2

bus interface

miodules

Max VO with AS- | 204+(2x62x7 )= | 2042x62xT)= [40H2x62xT)=

Interface modules (0882 2aa ana

{7 1/ par slave)

Max relay outputs |64 expansion |6 base + 96 96 expansion

anly expansion anly

Potantiometers 1 1 1

Builtin analog 1 1 1

inputs

Max analog 11O Qin/ 4 out 15in/ 7 out 15in /7 out

{zortrallar O +

axp 100)

Remota 7 7 7

controllers

Serial ports 2

Cartridge slots 2

Largest 3z 64 54

application

backup size (KB)

Optional mamory | 32 2 or 64 32 or 64

cartridge (KB)

Optional RTC Ves yas yas

cartridge

Optional Operator | yas2 yos? yas?

Display

Optional 2nd part | yas® yas® yos®
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2.4. BITS DE SISTEMA (%S)

System Function Description Init Corntrol
Bit state
250 Cold Start Mormally set to 0, it is sat to 1 by: 0 SorlU=5
* A power return with loss of data (battery fault),
# The user program or Animation Table Editor,
& Oparations Display.
This bit is set to 1 during the first complete scan. ltis
resatto O by the system bafore the naxt scan.
51 Warm Start Mormally set to 0, it is sat to 1 by: 0 Sor =5
& A power return with data backup,
& The user program or Animation Table Editor,
¢ Oparations Display.
Itis resetto 0 by the system atthe end of the complate
SCan.
Tosd Time base: 10 ms The rate of status changes is maasured by an irtemal | - ]
eBh Time base: 100 ms clock. They are not synchronized with the controllar
SeSh Time base: 1 s scan.
FoST Time base: 1 min Example: %54
2mg Sms
et Wiring test Initially set to 1, this bit is used to test the wirng whan |1 L
the controller is in "non-configured” state. To modify
the value of this bit, use the cperations display keys to
maka the required output status changes:
¢ Sotto 1, output reset,
¢ Sotto 0, winng test authorized.
50 Resat outputs Mormally sat to 0. [t can ba setto 1 by the program or |0 L
by tha terminal (in the Animation Table Editor):
¢ At state 1, outputs are forced o 0 when the
controlleris in BUN mode,
¢ At state 0, oufputs are updatad normally.
Abbreviation Description
5 Controllad by the system
U Controllad by the user
U=S Satto 1 by the user, resetto 0 by the system
G-l Satto 1 by the systam, resetto 0 by the usar
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System
Bit

Function

Description

Init
state

Control

510

11O fault

Momally set to 1. This bit can be setto 0 by the system
when an /O fault is detactad.

%6511

Watchdog overflow

Mormnally sat to 0. This bit can be setto 1 by the system
when the program execution ime (scan timea) excaeads
the maximurn scan time (software watchdog),
Watchdog overflow causes the contraller to change to
HALT.

26512

PLC in RUN mode

Thig bit reflacts the running state of the contraller. The
systams sets the bit to 1 when tha controller is unning.
Orto O for stop, init, or any other state.

263513

First cycle in RUM

MNommally at 0, this bit is set 1o 1 by the systam during
the first scan after the controller has been changed to
RUM.

%817

Capacity exceadead

Momnally setto 0, itis setto 1 by the systam:

& [During a rotate or shift operation. The system
switches the bit outputto 1. It must be tested by the
user program, after each operation whera there is
a risk of an ovarflow, then raset to 0 by the usarif
an overflow coours.

S-al

96518

Arnthmetic overflow or
arrar

Momally set to 0. It is set to 1 inthe case of an

ovarflow when a 16 bit operation is perfomed, that is:

®  Arosult greater than + 32 767 or less than - 32 TE8,
in single langth,

® A result greaterthan + 2 147 4832 647 or less than
-2 147 483 648, in double length,

®  Aresult greater than + 3.402824E4+28 or |ess than
-2.402824E4248, in floating point,
Division by 0,

# The squara roct of a negative nurmber,

® BTl or ITE conversion not significant: BCD value
out of limits.

It must be tested by the user program, ater each

operation whera thare is a sk of an overflow, than

reset to 0 by the user if an overfiow occurs,

S-=l)

96519

Scan period overmin
(paricdic scan)

Momally at 0, this bit is set 1o 1 by the system in the
avantofa scan period overnun (scan time greater than
the pericd defined by the user at configuration or
programmed in % SW0).

Thig bit is reset to 0 by the user.

0

Szl

Abbraviation

Description

5

Controllad by the system

U

Controlled by the user

=5

Satto 1 by the user, resatto O by the systam

S-=l)

Setto 1 by the systam, resetto O by the usar
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System Function Description Init Contrel
Bit state
HeB20 Index owverflow Mormally at 0, itis sat to 1 whan the address of the 0 Se=l

indexed object becomes less than O or more than the
maximum size of an object.

[t must be tastad by the user program, after each
operation where thare is a risk of overflow, then reset
to 0 if an overflow ocours.,

S GRAFCET initialization | Normally set to 0, it is set to 1 by: 0 LJ-=5

& A cold restart, %50=1,

& The user program, in the preprocessing program
part only, using a Set Instruction (S %S321) or a sot
coil -(5)- %521,

¢ The teminal.

At state 1, it causes GRAFCET initialization. Active

staps ara deactivatad and initial steps are activated.

Itis reset to O by the systemn after GRAFCET

initialization.

HeBd2 GRAFCET rasaet Mormally setto 0, itcan only be setto 1 by the program |0 =5

in pre-processing.

At state 1 it causes the active steps of the entire

GRAFCET to be deactivated. Itis reset to 0 by tha

system at the start of the exacution of the saqueantial

procassing.
HeB23 Preset and freaze Mormally setto 0, itcan only be setto 1 by the program |0 =5
GRAFCET in the preprocessing program modula,

Setto 1, it validates the pre-positioning of GRAFCET.
Maintaining this bit at 1 freezes the GRAFCET
(freezas tha chart). It is resat to 0 by the system atthe
start of the execution of the sequential processing to
ensure that the GRAFCET chart moves on from the
frozen situation.

Tes2d Oparations Display Mormally at 0, this bit can be setto 1 by the user, 0 =5

& Atstate 0, the Operator Display is operating
narmmally,

¢ Atstate 1, the Operator Display is frozen, stays on
current display, blinking disabled, and input key
processing stopped,

Abbreviation Description

5 Controllad by the system

L Controlled by the user

=S Satto 1 by the user, resatto O by the systam

S-=l) Setto 1 by the systam, resetto O by the usar
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System Function Dascription Imit Control
Bit state
P33 Event mask Momnally at 1. 1 U=5

+ Setto 0, events cannot be executed and ars
fueLed.
+ Sotto1, events can be exacutad,
This bit can be et to 0 by the user and the systam {on
cold re-start).
TeSan Permission for everts to | Mommally at1. 1 U-=5
be placed in the events | ® Setto 0, events cannot be placed in the events
quels fueLe.
# Sotto 1, evants are placed in the avants quaue as
=000 as thay are detected,
This bit can be et to 0 by the user and the systam {on
cold re-start).
FeSa0 Saturation of the events | Mommally at 0. 0 U5
queus # Sotto 0, all events ara reported,
# Sattod, at least one event is lost,
Thig bit can be st to 0 by the user and the systam (on
ciold re-start).
HeE0 Updating the date and | Momally on O, this bit can be set to 1 or 0 by the 0 U5
tirne using words program or the Oparator Display.
FSW 40 to 2EWES # Saotto 0, the date and time can be read,
# Satto 1, the date and time can be updated.
The controller's intemal RTC is updated on a falling
edge of %550,
Hesh1 Time-of-day clock status | Nomally on O, this bit can be set to 1 or 0 by the 0 U5
program or the Oparator Display.
# Saotto 0, the date and time are consistant,
# Satto 1, the date andtime must be initialized by the
usar.
When this bit is set to 1, the time of day clock data is
not valid. The date and time may never have bean
configured, the battery may ba low, or the contraller
corraction constant may be invalid (never configurad,
difference between the comectad clock value and the
saved value, or value out of range).
State 1 transitioning to state 0 forces a wiite of tha
comaction constant to the RTC.
Abbreviation Description
5 Controllad by the system
U Controllad by the user
=S Satto 1 by the user, resetto 0 by the system
Sl Setto 1 by the systam, rasetto O by the usar
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System Function Description Irit Control
Bit slate
YoS52 RTC =amor This bit managed by the system indicates thatthe RTC |0 ]

correction has not been entered, and the date and
time are falsa.
« Saotfto 0, the date and ime are consistent,
» At state 1, the date and time must be initialized.
TS0 Updating the date and | Normally on 0, this bit can be set to 1 or 0 by the 0 L
fima using word %2SWED | program or the Oparator Display.
# Sotto 0, the system word %S5WS0 is not managed,
* Softo 1, the date and ime are incremented or
decremented according to the rsing edges on the
control bits setin %8W5E0,
YoSEE BAT LED display This systam bit can be set by the user. It allows the 0 Soor U5
anabladisabla usar to turn ondoff the BAT LED:
{only on controllers that [« Sotto 0, BAT LED is enabled (it is reset to O by the
support an external systam at powar-up),
battery: # Sotto 1, BAT LED is disabled (LED remains off
TWDLC A=40DRF aven if there is a low extemal battery power or
controllers. ) there is no extamal battery in the comparment).
H5E0 User STAT LED display |Setto 0, STAT LED is off. 0 U
Setto 1, STAT LED is on.
ST Extemal battery status | This systemn bit is st by the system. It indicates the [0 =
{only on controllars that | extamal battery status and is readble by the usar.
support an external & Sotto0, extemal battery is operating nomally,
battery: # Sotto 1, extemal battery power is low, or extemal
TWDLCA=40DRF battary is absent from compartment.
controllers. )
%305 Restore memory words | This bit can be set when memory words wera 0 )
previously saved to the intemal EEFPROM. Upon
completion the system sets this bit back to 0 and the
nurmber of memory words restored is setin SeSWOT
YoS0E Backup program OK This bitcan be read at any time { 2ither by the program | O b=
ar while adjusting), in particular after a cold start or a
warm restart.
# Sotto 0, the backup program is invalid.
# Sotto 1, the backup program is valid.
TeS0T7 Save %MW OK This bitcan be read at any time (gither by the program |0 =
or while adjusting), in particular after a cold start or a
warm restart.
« Sotto 0, save SaMW is not DK,
« Sottod, save TaMW is OK.
Abbreviation Description
5 Controllad by the system
L Controllad by the usar
U=S Satto 1 by the user, resetto 0 by the system
Sl Setto 1 by the system, rasetto O by the usar
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System Function Description Imit Control
Bit state
FoS1 00 TwidoSoft Shows whether the TwidoSoft communication cableis | - 5

communications cable | connected.,
connection & Settod, TwidoSoft communications cable is either
not attached or TwidoSoft is connectad.
# Sotto 0, TwidoScft Remote Link cable is
connectad.
Fo3101 Changing aportaddress | Usad to change a port addrass using systermn words (0 U
(Moxdlbus protocol) FeSW10 (port 1) and %25W102 (port 2). To do this,
#5101 must be set to 1.
& Sotto 0, the address cannot be changed. The
value of %EW101 and %8W102 matches the
currant port address,
# Sotto 1, the address can be changed by changing
the values of %SWAH (port 1) and 265WA 02 {port
2). Having modified the valuas of the system
words, %5101 must be st back to 0.
el Lsing tha ASCI protocaol | Enables the use of the ASCI protocol on Comm 1 0 U
2510 (%:5103) or Comm 2 {%:5104]. The ASCI protocdl is
configured using system words 2%.5W103 and
HeSWH 0 for Comm 1, and 2%65W1 04 and “%S5WH 06 for
Comm 2.
& Satto(, the protocol used is the one configurad in
Twido Soft,
# Sattod, the ASCIH protocol is used on Comm 1
(%5103) or Comm 2 (%5104). In this case, the
system words %SW103 and %53W105 must be
previousty configured for Comm 1, and %5W104
and %SWH0E for Comm 2.
P10 Ramaota link exchanges | This bitis reset to O by the program or by the terminal. | O S-=l)
# Satto 1 for a mastar, all remota link exchanges
(remote 11O only) are completed.
# Sotto 1 for a slave, exchange with master is
complatad.
3111 Singlke remote link & Satto0foramastar, a single remote link exchangs |0 5
exchange i completed,
# Settod foramastar, a single remote link exchange
i active.
Hes112 Remaota link connaction |« Satto 0 for a master, the remote link is activated. |0 U
# Saotto 1 for a master, the remota link is deactivated.
Abbreviation Description
] Controlled by the system
L Controlled by the user
U5 Satto 1 by the user, resetto 0 by the system
Sl Setto 1 by the system, resetto O by the usar
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System Function Description Init Control
Bit state
5113 Remote link # Saotf to 0 for a master or slave, the remote link 0 Sl

configurationfopearation configuration/oparation is Ok,
#« Saotf to 1 for a master, the remote link configuration/
operation has an arror.
*« Saotfto 1 for a slave, the remots link configuration)
operation has an arror.
%S118 Remote 110 arror Normally s2t1o 1. This bit can be set to 0when an /O |1 ]
faultis detected on the remote link.
F5119 Local 110 error Mormally satto 1. This bit can be set to O when an 11O |1 b=
faultis detectad on the remote link. %5W118
detarmines the nature of the fault. Resets to 1 whan
the fault disappears.
Abbreviation Description
5 Controllad by the system
L Controlled by the user
=S Satto 1 by the user, resatto O by the systam
Sl Setto 1 by the system, resetto O by the user
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2.5. WORDS DE SISTEMA (%SW)

System
Words

Function

Description

Contrel

EW0

Controller scan
paricd (perodic task)

Modifies controller scan period defined at configuration through the
usar pragram in the Animation Table Editor.

FEWE

Controllar Status

Controller Status:
0 =MNO CONFIG
2=5TOP
3=RUN

4 = HALT

System
Words

Function

Description

Contrel

HEWT

Controller state

« Bit [0] Backup/restora in progress:
 Setto 1 if backup'restore in progress,
& Setto if backup'restore complete or disabled.
& Bit [1] Controllar's configuration OK:
& Setto 1 if corfiguration ok.
»« Bit [3..2] EEPROM status bits:
o 00 = Mo cartridge
« (1 =132 Kb EEPROM cartridge
# 10=>64 Kb EEPROM cartridie
# 11 = Resarvad for future use
& Bit [4] Application in RAM differant than EEPROM:
o Setto 1 if RAM application different to EEFPROM.
« Bit [5] RAM application different to cartridge:
o Setto 1 if RAM application different to cartridge,
& Bit [6] not used istatus O)
& Bit [7] Controllar reserved:
» Setto 1 if resarved.
= Bit [2]: Application in Write mode:
o Settolif application is protected.
e Bit [9] not used istatus O)
& Bit [10]: Second serial port installed:
& Setto 1 if installed.
* Bit [11]: Second serial port type: (0 = EIA R5-232, 1 = EIA RS-
4850
« Settol =EIA RS-232
« Settol =ElA RS-485
& Bit [12]: application valid in internal mamory:
» Setto 1 if application walid.
* Bit [13] Valid application in cartridge:
o Settolif application valid.
» Bit [14] Valid application in RAM:
o Settolif application valid.
& Bit [15]: ready for execution:
» Setto if ready for execution.

FEW

Software watchdog
value

Contains the maximum value of the watchdog. The value (10 to 500
ms) is defined by the configuration.

Abbreviation Description

]

Controllad by the system

L

Controlled by the user
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Systaem Function Description Control
Words
HSWIT Default status for When a fault is detectad in a floating arithmetic oparation, bit %:518is [Sand U

floating operation satto 1 and the default status of 2SWAT is updated according to the
following coding:
& Bit [0]: Invalid operation, result is not a number (1.4NAN or -
1.8MAN),
Bit 1: Resarved,
Bit 2: Divided by 0, resultis infinite (-1.#INF or 1.2INF},
Bit 2. Result greaterin absolute value than +2.4028242438, rasult
is infinite (-1.2IMF or 1.#INF).
FoSW1 8- 100 ms absolute The countar works using two words: SandU
HSW10 timer counter * SWA18 represents the least significant word,
® SWA19 represents the mest significant word,
FoSWA0 Last scan time Shows exacution time of the last controllar scan cycla iin ms). 5
Mote: This ime corresponds to the time elapsed batween the start
(acquisition of inputs ) and the end (update of outputs) of a scan cycle.
%SWH Max scan timea Shows exacution time of the longest cortroller scan cycle since the | S
last cold start (in ms).
Motes:
# This time corresponds to the time elapsad betwean tha stad
{actuisition of inputs) and the end (update of outputs) of a scan
cycle,
* Toallow proper datection whan a pulse signal is provided on input,
the pulse pariod (Tpyse) of that signal must ba longar than twice
the maximum scan time recorded in system word 2%.5W21, as
spacified by the fdlowing condition:
[Tpulze = 2 % %5W21].
%IWaz Min. scan timea Shows exacution ime of shortest controller scan cycle since the last | S
cold start (in ms).
Note: This ime corresponds to the time elapsed batween the start
(acquisition of inputs) and the end (update of outputs) of a scan cycle,
oS4 Mumber of events Shows how many events have been executed since the last cold 5
stan.
Note: Setto O (aftar application lcading and cold start), increments on
aach event exacution.
Abbreviation Description
=] Controlled by the systam
L Controllad by the user
Universidade do Algarve - Instituto Superior de Engenharia 40

Licenciatura em Engenharia Eléctrica e Electronica



AUTOMATOS PROGRAMAVEIS ANEXOS
System Funection Description Control
Words
FSW40 Real-Tima Clock RTC Functions: words containing cumant data and time valuas (in Sand U
2SWED (RTC) BCD):

TaSW5I SWAD xN Day of the weak (N=1 for
FaSWS2 Monday)
2e5WE3
- 2SWED 0035 Seconds
FSWE1 HHMM Hour and minute
FSWE2 MMOD Month and day
TSWE3 COYY Cantury and year
These words are controlled by the system when bit %850 is at 0.
These words can ba written by the user program or by the terminal
when bit %5560 is sat to 1. On a falling edge of 3560 the controllar's
intamal RTC is updated from the values writtan in these words.
FSWE4 Date and time of the | System words containing the date and time of the last power failure |5
FSWES last stop or controller stop (in BCDY):
TeSWSE HEWE4 S5 Saconds
2SWET
- HSWES HHMM Hour anc rinute
2SWEE MMOD Month and day
TSWET COYY Century and year
TSWEE Code of last stop Displays code giving cause of last stop: 5
1= Run/Stop input edge
2= Stop at software fault icontrollar
scan overshoot)
= Stop command
4= Power outage
&= Stop at hardware fault
Abbreviation Dascription
3 Controlled by the systam
L Controlled by the user
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System Function Description Contrel
Word
%SWEO Adjust cumrent Adjusts the currant date. L

date Containg two sets of 8 bits to adjust cument date.
The operation is always performed on nising edge of the bit. This word is
anabled by bit %559,
Increment Decrement Parameter
bit 0 bit & Day of week
bit 1 hit 9 Seconds
bit 2 kit 10 Mintes
bit 3 bit 11 Hours
bit 4 bit 12 Days
bit & bit 12 Month
bit & bit 14 Years
bit ¥ bit 15 Ceanturies
FSWED RTC correction RTC comrection valua L
FoSWED EXCHA block EXCH1 error code: 5
alror codla 0 - oparation was succassful
1 —number of bytas to be transmitted is too great (= 250)
2 - transmission table too small
2 - word table too small
4 - raceive table overflowed
5 - time-out elapsed
& - transmission
7 = bad command within table
8 - selected port not configuradiavailable
9 - racaption emror
10 - can not use %KW if recaiving
11 - transmission offset larger than transmission table
12 - recaplion offset largerthan reception table
13 - contrcller stopped EXCH processing
TeSWEd EXCHZ block EXCHZ error code: See S53WES, b=
arror code
Abbreviation Dascription
3 Controlled by the systam
L Controlled by the user
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System
Word

Function

Description

Control

FSWES

EXCH2 block
arror coda

EXCH3 arror code is implementad on Ethemet-capabls
TWDLCAE4ODRF Twido controllers anly

14, 6-13: See %SWE2, (Note that eror code 5 is invalid and replaced by
the Ethemet-spacific error codes 109 and 122 described below.)

The following are dedicated to Modbus response:

21 - slave (server) PLC retums ILLEGAL FUNCTION response

82 - slave (server) PLC returns ILLEGAL DATA ADDRESS rasponss
83 - slave (server) PLC retums ILLEGAL DATA VALUE response

24 - slave (server) PLC retums SLAVE DEVICE FAILURE responsa

85 - slave (sarvar) PLC retums ACKNOWLEDGE response

26 - slave (sarvar) PLC retums SLAVE DEVICE BUSY response

a7 - slave (servar) PLC retums MEGATIVE ACKNOWLEDGE response
28 - slave (zerver) PLC retums MEMORY PARITY ERRCR responsea
The following are Ethemet-specific error codes:

101 - no such IP address

102 - the TCP connection is broken

103 - no socket available (all connection channals are busy)

104 - network is down

105 - network cannot be reached

106 - network dropped connaction on resat

107 - connection aborted by pear device

108 - connection reset by pear device

108 - connection time-out elapsed

110 - rejection on connection atternpt

111 - host is down

120 - unknown index (remote device is not indexed in configuration table)
121 - fatal (MAC, Chip, Duplicated IP)122 - receiving timed-out elapsed
after data was sent

123 - Ethernat initial zation in prograss

FSWET

Function and
type of confroller

Contains the following information:
Controllar type bits [0 -11]
BB0 = TWDLC=A10DRF

8B1 = TWDLC=A1E5DRF

BR2 = TWDLMDAZODUKS/DTE
BB3 = TWDLC=A24DRF

28B4 = TWDLMDA40DUK/DTE
BBE6 = TWDLMDAZODRT

28B8 = TWDLCAA4ODRF

BB9 = TWDLCAE40DRF

Bit 12131415 notusad =0

Abbreviation Description

]

Controllad by the system

L

Controllad by the user
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System Function Description Control
Words
FoSWT2 AS-ntarface & Bit [0]: Setto 1 if corfiguration OR. Sandl)
and Systemn State « Bit [1]: Setto 1 if data exchange enabled.

TSWT4 & Bit [2]: Set to 1 f module in Offline mock.,
« Bit [3]: Setto 1 if AS|_CMD instruction temminated.
& Bit [4] Setto1 amorin ASI_CMD instruction in prograss.
SSWTE to | Downcountars 1- | These 4 words serve as 1 ms timars. They are decremeantad individually |5 and L
FeSWTD 4 by the systam evary ms if they have a positive value. This gives 4 down
countars down counting in ms which is equal toan operating range of 1 ms
to 327VET ms. Setting bit 15 to 1 can stop decrementation.
FoSWAD Base I/D Status | Bit [0] Channels in nomal operation (for all its channels)
Bit [1] Module under initialization (or of inifalizing information of all
channals)
Bit [2] Hardware failure (extemal power supply failure, common to all
channals)
Bit [3] Module configuration fault
Bit [4] Converting data input channel 0 in progress
Bit [5] Converting data input channel 1in prograss
Bit [&] Input tharmocouple channel 0 not corfigured
Bit [7] Input thermocouple channel 1 not configured
Bit [2] Mot used
Bit [9] Unusad
Bit [10] Analog input data channal O over range
Bit [11] Analog input data channal 1 over range
Bit [12] Incorrect wirng (analog input data channel O balow cumrant rangea,
current loop opan)
Bit [12] Incorract winng (analog input data channel 1 balow cumant rangs,
current loop opan)
Bit [14] Unusead
Bit [15] Output channal not available
FoSWV a1 Expansion I'2 Module 1 Status: Same definitions as %:3Wa0
ToSWWRZ Expansion I'2 Module 2 Status: Same definitions as %:3Wa0
TSR Expansion I'0 Module 2 Status: Same definitions as %.3Wa0
TSV a4 Expansion 'O Module 4 Status: Same definitions as 9%:3Wa0
TSRS Expansion I'2 Module 5 Status: Same definitions as %:3Wa0
ToSWERE Expansion I'0 Module & Status: Same definitions as %.3Wa0
HSWaY Expansion 'O Module 7 Status: Same definitions as %3Wa0
FSWE1 to | Expansion
ToSWAT mcclule status
Abbreviation Dascription
3 Controlled by the systam
L Controllad by the usar
Universidade do Algarve - Instituto Superior de Engenharia 44

Licenciatura em Engenharia Eléctrica e Electronica



AUTOMATOS PROGRAMAVEIS ANEXOS
System Function Description Control
Words
SeSWaE Command andior [ = Bit [0]: Indicates that the %MW memaory words must be saved to SandlU

diagnostics for EEFPROM:
savarastore » Setto1if abackup is requirad,
function of #» Setto 0if the backup in progress is not completa.,
application # Bit[1]: This bitis set by the fimmware to indicate when the save is
program and complete:
TaMW. * Settod if the backup is complete,
« Setto0if anew backup request is askead for,
= Bit[2] Backup emor, referto bits 8, 9, 10 and 14 for furtherinformation:
 Scttod if an error appearad,
» Setto 0if anew backup requestis askead for,
& Bit[5] Setto1 ifthe cortrollar containg an empty application.
& Bit[8] Indicates that the number of SaMWs spacified in %SWOT is
greater than the number of SeMWs corfigured in the application:
* Settod if an erroris detected,
= Bit[9]: Indicates that the number of %MWs specified in S3WOT is
greater than the maximum number of %MMWs that can be defined by
any application in TwidoSoft,
* Settod if an erroris detected,
& Bit[10]: Difference between internal RAM and intemal EEPROM (1 =
yes).
& Setto 1 if there is a differance.
& Bit[14] Indicates if an EEPROM writa fault has occurrad:
* Settod if an erroris detected,

T SWAT Command or When saving memory words, this valua reprasants the physical numbar | S and U
diagnostics for %o MW to be saved to intarnal EEPROM. When rastoning memory waords,
save/rastora this value is updated with the number of memory words restored to RAM.
function For the save operation, when this numberis set to O, memory words will

not be stored. The user must define the user logic program. Otherwisa, this
program is set to 0 in the controllar application, exceptin the following
case:

On cold start, this word is set to -1 if the internal Flash EEPROM has no
saved memory word %KMW file. In the case of a cold stant where the
internal Flash EEPROM contains a mamory wiord S2MW list, the value of
the number of saved memaory words in the file must be satin this system
wiord 2. SWAT.

System |Function Description Control

Words

2%5WA01 | Value of the port's When bit 265101 is set to 1, you can change tha Modbus address of port |5

25W102 | Modbus address 1 or port 2. The address of port 1 is %EW101, and that of port 2 is

FSWH02,
Abbreviation Dascription
3 Controllad by tha systam
L Controlled by the user
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System
Words

Function

Description

Control

=yl
=l

Configuration for use
of the ASCI protocol

When bit 2%.S1032 (Comm 1) or %5104 (Comm 2) is set to 1, the ASCI
protocolis used, System word %eSWH 02 (Comm 1) or %5WH04 (Comm
21 must be set according to the alements bealow:

IFEFE EFEEEN ETHETE BN N i Eld4 (2211w

Parity

=
E=]

Stop bit o

E Baud rats
L]

RTS7

End of the character string ﬁ ;

# Baud rate:
0: 1200 bauds,
1: 2400 bauds,
2: 4800 bauds,
2: 9600 bauds,
4. 19200 bauds,
5: 38400 bauds,
# RBTSCTE:

* 0 disabled,

* 1: anablad.
® Parity:

o 00 none,

* 10: odd,

* 11:avan.
* Stop bit:

& 01 stop bit,

® 1: 2 stop bits,
» [Data bits:

® 07 data bits,

* 1: 8 data bits.

W05
=l

Configuration for use
of the ASCI protocol

When bit 2%.S1032 (Comm 1) or %5104 (Comm 2) is set to 1, the ASCI
protocolis used, System word %eSWH 05 (Comm 1) or %SWH0E (Comm
21 must ba set according to the alemeants bealow:

B[4 [13 (1244 [fo0 o [8 [ 7] &6 &[4 [B[E]TT0D

Timeout respanse

Tirmeout frame in ms in muttiple of 100 ms

5111

Remaote link status

Indication: Bit 0 comesponds to remote controller 1, bit 1 to remote
controller 2, ete.

Bit [0] to [8]:

# Sotto 0 = remote controller 1-7 absent

# Sotto 1=remote controller 1-7 present

Bit [8] to bit [14]:

« Sotto 0= remote 10 detected on remcte controller 1-7

# Sotto 1 =extension controller detected on remote controller 1-7

Abbreviation

Dascription

]

Controlled by the systam

L

Controlled by the user
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System
Words

Function

Description

Control

PEWI12

Remoate Link
configuration/
oparation arror code

00: succassful operations

01 timeout detectad (slave)

02: checksum amor detacted (slave)

032: configuration mismatch (slave)

This is set to 1 by the systerm and must be resat by the user.

25W113

Remate link
configuration

Indication: Bit O corresponds to remaote controllar 1, bit1 to remote
controller 2, ete.

Bit [0] to [B]:

* Settod = remote controller 1-7 not configuread

* Setto 1 =remote controller 1-7 configured

Bit [8] to bit [14]:

e Sotto 0 = remote 110 configured as remote controller 1-7

e Sotto 1 = pear controller configured as remote controller 1-7

FSW114

Enable schedula
blocks

Enables or disables operation of schedule blocks by the user program
or operator display.
Bit0: 1 = enables schedule block #0

Bit15: 1 = enables schedule block #15
Initially all schaduls blocks are enablad.
If scheduls blocks are corfigured the default value is FFFF
If no schedule blocks are configurad the default value is 0.

Sand U

2EW118

Base cortrollar
status word

Shows faults detacted on master controllar,

Bit 9: 0 = Extamal fault or comm. Fault

Bit12: 0=RTC not installed

Bit13: 0 = Configuration fault (/O extension corfigured but absent or
faulty).

All the other bits of this word are setto 1 and are reserved. Fora
controller which has no fault, the value of this word is FFFFh.

oSWA20

Expansion 'O
module health

One bit per module.
Address 0=Bit0

1 = Unheaalthy

0= 0K

Abbreviation Deascription

]

Controlled by the systam

L

Controlled by the user
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2.6. GAMA LIMITE DAS FUNCOES ARITMETICAS EM VIRGULA FLUTUANTE

Arithmetic Funtion

Limit range and invalid operations

Type Syntax #QNAN (Invalid) #INF (Infinite)
Sqguare root of an SQRT(x) Xx<0 x> 1.7E38
operand

Power of an integer | EXPT(y, x) x<0 y.In(x) > 88

by a real (where:

EXPT(9MF,%MW) | XMy = %MW "9%MF)

Base 10 logarithm LOG(x) Xx==0 X =2.4E38
Matural logarithm LMN(x) X=<=0 X > 1.65E38
Matural exponential | EXP(x) x=<0 x > 88.0

2.7. COMPATIBILIDADE DE HARDWARE EM DOUBLE WORD

Twido controller Double words | Floating
supported points
supported

TWDLMDA40DUK | Yes Yes
TWDLMDA40ODTK | Yes Yes
TWDLMDAZ20DUK | Yes No
TWDLMDAZ0DTK | Yes No
TWDLMDAZ20DRT | Yes Yes
TWDLCA#=40DRF Yes Yes
TWDLC=A24DRF Yes No
TWDLCsA16DRF Yes No
TWDLC-A10DRF No No
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2.8. TiPOS DE OBJECTOS DISPONIVEIS PARA ESTRUTURAS

2.8.1. BI1S

Type Address Maximum size Write access
Discrete input bits | 9610.0:L or %a11.0:L (1) O<L=17 No
Discrete output bits | 2.Q0.0:L or %Q1.0:L (1) |0<L<17 Yes

System bits FeSil O<L=17 and i+L= 128 |Depending on i
with i multiple of 8

Grafcet Step bits XL O<L=17 and i+L= 95 |Yes (by program)
with i multiple of 8 (2)

Internal bits ZMi:L 0<L<17 and i+L= 256 |Yes
with i multiple of 8 (3)

Key:

1. Only I/O bits 0 to 16 can be read in bit string. For controllers with 24 inputs and
32 1/0 modules, bits over 16 cannot be read in bit string.
2. Maximum of i+L for TWWDLCAA10DRF and TWDLCAA16DRF is 62

3. Maximum of i+L for TWWDLCAA10DRF and TWDLCAA16DRF is 128

2.8.2. WORDS

Type Address Maximum size Write access
Internal words FaMWi:L 0<L<256 and i+L< 3000 |Yes

Constant words YK Wi:L 0=l <256 and i+L< 256 Mo

System Words FaSWiL O<L and i+L=128 Depending on i

2.8.3. WORDS DUPLAS

Type Address Maximum size Write access
Internal words 2aMDi:L D=L<256 and i+L< 3000 Yes
Constant words 2K Di:L D=L and i+L< 256 Mo

2.8.4. VIRGULA FLUTUANTE

Type Address Maximum size Write access
Internal words 2aMFiL O=L<256 and i+L< 3000 Yes
Constant words 2K Fi:L D=L and i+L<256 Mo
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2.9. TipOS DE OBJECTOS DISPONIVEIS PARA INDEXACAO

Type Address Maximum size Write access
Internal words MW MWi] 0= i+%MWj<3000 Yes
Constant words % KWI[2MW]] 0= i+%MWj<258 Mo
Internal double words | 2%MDI[MW]] 0= i+%MWj<2999 Yes
Double constant ek Di[%MW]] 0= i+%MWj<255 Mo
words
Internal floating ZaMFIMWI] 0= i+%MWij<2999 Yes
points
Constant floating ek Fi[ %MW 0= i+%MWij<255 Mo
points
Universidade do Algarve - Instituto Superior de Engenharia 50

Licenciatura em Engenharia Eléctrica e Electronica



AUTOMATOS PROGRAMAVEIS ANEXOS

2.10. UTILIZAGCAO DA MEMORIA

2.10.1. RAM EXTERNA

Introduction The following information details using the memory functions in modular controllers
using a 64K extendad memory cartridge.

At a Glance The 64K extended memory cartridge Is used to extend the program memory
capability of your Twido controller from 22K 1o 64K, It must remain plugged into the
controller as long as the extended program is being usad. If the cartridge is removed
the controller will entar the stopped state. Memory words are still backed up into the
EEPROM in the controller. Dynamic data can be stored in memory words then
backed up to the EEPROM. The 84K extendad memory cartridge has the same
power up behavior as the 32K backup cartridge.

Memory Here is a diagram of a controller's memory structure using an extended memory
Structure cartridge. The arrows show what is backed up into the EEPROM and the 84K
extended memory cartridge from RAM:

Dynamic words

%MWs Ili

RAM .
Program (1st) || --=-+--F--- :
Configuration data II _—— | —i — "
. I
o
! I
-
EEPROM !
%MWs ! :
- — — — —— 1
C
o
: I
Co
Extended |~ : |
ended | _ . |wk---------
memory Program (2nd) _!
cartridge - — = — — —
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Configure
Software and
Install Extended
Memory

Save your
program.

Data (9:MWs)
Backup

Data (%=MWs)

Before you begin writing your extended program, you must install the 84K extended
rmemory cartridge into your controller. The following four steps show you how:

Step

Action

i

Under the Hardware option menu on you Twido software window enter
TWDXCPMFKES"

Power down the controller.

Plug in the 64K extended memory cartridge.

Powerup the controller.

Once your 64K extended memory cartridge has been installed and your program

written:

e From the Twido software window bring down the menu under ‘Controller’, scroll
down to ‘Backup’ and click on it.

Hare are the steps for backing up data (memory words) into the EEPROM:

Step

Action

1

For this to work the following must be true:
A valid program is present
Memory words are configured in the program.

Set %SWOT to the length of the memory words to be saved.

Note: Length cannot exceed the configured memory word length, and it must be
greater than 0 but not greater than 512,

Set %SWIE:X0 to 1.

Restore %MWs manually by setting system bit 2595 to 1.

Restore For this to work the following must be true:
& Avalid program is presant
# The backup memory words are valid
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2.10.2. EEPROM INTERNA

Introduction The following information details backup and restore memory functions in modular
and compact controllers without a backup cartridge or extended memaory plugged in.

At a Glance Twido programs, memaory words and configuration data can be backed up using the
controllers internal EEPROM. Because saving a program to the internal EEFROM
clears any previously backed up memory words, the program must be backed up
first, then the configured mamaory words. Dynamic data can be stored in memory

words then

backed up to the EEPROM. If there is no program saved to the internal

EEFPROM you cannot save memaory words to it.

Memaory Here is a diagram of a controller's memaory structure. The arrows show what can be
Structure backed up to the EEFROM from RAM:

RAM

EEPROM

Dynamic words

%MWS li

Program . ....... ERLE
Configuration cata |} — — —|— = — -
Co
Co
v
YelMWs . ! |
Frogram e = === - m - ! :
Configuration data |- — — — — — 1

Program Backup Here are the steps for backing up your program into EEPROM.

Step Action
1 The following must be true:
There is a valid program in RAM.
2 From the Twido software window bring down the menu under ‘Controller, scroll
down to ‘Backup' and click on it.
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Program Restore  During power up there is ona way the program will be restored to RAM from the
EEPROM {assuming there is no cartridge or extended memaory in place):
« The RAM program is not valid
To restore a program manually from EEPROM do the following:
« From the Twido software window bring down the menu under ‘Controller’, scroll
down to “Restore’ and click on it.

Data (%=MWs) Here are the steps for backing up data (memory words) into the EEPROM:
Backup Step Action
1 For this to work the following must be true:

A ovalid program in RAM (2%SWOE:XE=1).
The same valid program already backed up into the EEPROM.
Memory words configured in the program.

2 Set %.5WOT to the length of the memory words to be saved.
Mote: Length cannot exceed the configured memaory word length, and it must be
greater than 0 but not greater than 512.

a Set %LSWIE:X0 to 1.
Data (%MWs) Restore %MWs manually by setting system bit %3585 to 1.
Restore For this to work the following must be true:

» A valid backup application is present in the EEPROM
& The application in RAM matches the backup application in EEPROM
o The backup memaory words are valid
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2.10.3. EEPROM EXTERNA

Introduction The following information details backup and restore memaory functions in modular
and compact controllers using a 32K backup cartridge.

At a Glance The backup cartridge is used to save a program and transfer that program to other
Twido controllers. It should be removed from a controller and set aside once the
program has bean installed or savad. Only program and configuration data can be
saved to the cartridge (%MWs cannot be saved to the 32K backup cartridge).
Dynamic data can be stored in memory words then backed up to the EEPROM.
When program installation is complete any %%MWs that wera backed up to the
internal EEPROM prior to installation will be lost.

Memory Here is a diagram of a controller's memory structure with the backup carridge
Structure attached. The arrows show what can be backed up to the EEPROM and cartridge
from RAM:
Dynamic words
%MWSs l
RAM

Program I--------———~I
Configuration data l - ===
co
Do
! I
TalVVS Lt ! |
EEPROM ! |
Program O 4 |
Configuration data |- — — — _E — 4
co
o
o
Co
co
Backup Program . J |

cartridge _
Configuration data (-4 — — — — — |
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Program Backup Heare are the steps for backing up your program into the backup cartridge:

Step Action
1 Power down the controller.
2 Plug in the backup cartridge.
a Powerup the controller.
4 From the Twido software window bring down the menu under ‘Controller’, scroll

down to ‘Backup' and click on it.

o

Power down the controller.

Remove backup cartridge from controller.

Program Restore To load a program saved on a backup cartridge into a controller do the following:

Step Action
1 Power down the controller.
2 Plug in the backup cartridge.
3 Powerup the controller.

(If Auto Start is configured you must power cycle again to get to run mods.)
Power down the controller.

Remove backup cartridge from controller.

Data (%=MWs) Here are the steps for backing up data (memory words) into the EEPROM:
Backup Step Action
1 For this to work the following must be true:

A valid program in FAM.
The same valid program already backed up into the EEFROM.
Memory words configured in the program.

2 Set %.5W97 to the length of the memory words to be saved.
Mote Length cannot exceed the configured memaory word length, and it must be
greater than 0 but not greater than 512,

3 Set %SW9E:X0 to 1.
Data (%:MWs) Restore %MWs manually by setting system bit %595 to 1.
Restore For this to work the following must be true:

» Avalid backup application is present in the EEPROM
# The application in RAM matches the backup application in EEPROM
» The backup memory words are valid
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