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INTRODUCCION

El Controlador Légico Programable o PLC es un instrumento
electrénico a base de microprocesadores y es utilizado para la
automatizacion de procesos industriales, mediante un programa
previamente disefiado y cargado a la memoria del mismo.

Los PLC's fueron desarrollados en la década de los 60°s y su principal
objetivo fue el de sustituir a los circuitos de control mediante
relevadores, debido al gran costo y al gran mantenimiento que estos
requieren.

Algunas especificaciones que deben seguirse son:

- El sistema de control mediante PLC's debera ser mas barato
que el tradicional con relevadores.

- Debera operar en ambiente industrial.

- Su disefio debera ser de arquitectura modular, para que sus
componentes puedan ser faciimente reemplazados.

- El sistema debera ser reusable.

Estas se lograron y aun se mejoran, por lo que fueron aplicadas con
éxito a principio de la década de los 70's. Los primeros PLC's
ofrecieron funcionalidad en la relevacion, reemplazando asi la logica
relevatorista y el uso en ambiente industrial fue alcanzado.

El primer controlador programable no era mas que un simple sustituto
de relevadores, consumia menos espacio y energia, tenian indicadores
de diagnostico que ayudan a la solucidon de problemas y eran capaces
de control ON-OFF por lo gue su aplicacion principal era en procesos
repetitivos.

De los afios 1970 a 1974 se desarrollé la industria del microprocesador
trayendo consigo las grandes ventajas del PLC, adquiriendo mas
inteligencia, mas capacidad aritmética y ademas capacidad de
comunicacion.
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Despues de 1975 el auge en el desarrollo de Hardware permitio a
los controladores programables disponer de una cantidad de procesc
de almacenamiento de datos, la introduccion del manejo de entradas y
salidas remotas, asi como de sistemas analdgicos, considerable
reduccion en el cableado y encamina a los controladores a dar el gran
salto del control ON-OFF a control de instrumentacién.

Desde principios de los 80's muchos avances tecnoldgicos han
producido cambios que no sdlo modificaron el diseno del controlador,
sino que también modificaron la filosofia en el disefio de sistemas de
control.

Al referirnos al PLC debemos hablar de el concepto que nos permite
controlar un sistema de produccion mediante la adquisicion de datos
del proceso, su tratamiento y la ejecucidon de acciones para mantener
el control de dicho proceso, este concepto es Automatizacién.

Cualquier proceso de Automatizacion en general, responde a una serie
de secuencias de operaciones que pueden ser sistemas l6gicos
combinacionales, es decir, dependen sclamente del estado de las
entradas, o sistemas I6gicos secuenciales que dependen sdlo de las
condiciones de las entradas, ademas de la secuencia de estados de
sistemas.

El controlador l6gico programable es capaz de resolver lnicamente
una instruccién a la vez, de un conjunto ordenado y de ahi el concepto
de tratamiento secuencial de la informacion.

Las funciones que anteriormente eran manipuladas por sistemas de
control alambrados, ya sea de relees o de estados soélidos, ahora son
reatizadas previamente y desarrolladas por computadora. El
controlador programable monitorea continuamente las condiciones de
los dispositivos conectados como entradas y controla su salida basado
en instrucciones que el operador almacena en la memoria programable
del mismo PLC.
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CONTROLADOR LOGICO PROGRAMABLE (PLC)

El Controlador Légico Programable (PLC) es un instrumento
electronico a base de microprocesadores, el cual es utilizado para la
automatizacion de procesos industriales, mediante un programa
previamente disefiado en formato escalera y cargado de la memoria
del mismo.

Este es capaz de almacenar instrucciones para implementar funciones
de control tales como secuencia, reguiacidn de tiempo, conteo,
aritmética, manipulacion de datos y comunicaciones con maquinas y
procesos industriales.

Un controlador programable puede verse en términos simples como
una computadora industrial.

*VENTAJAS DEL PLC

- Facilitan la deteccion de fallas (autediagnéstico, leds
indicadores de estado).

- Son reusables ya que no se disefian para una actividad
especifica.

- Son facilmente realambrables y reprogramables.

- Son confiables debido a su fabricacién de microprocesadores y
circuitos electrénicos.

- Estan diseflados para uso industrial, ya que soportan altas
temperaturas, variaciones de voltaje, vibraciones, ruido magnético, etc.

- Son pequeiios, requieren relativamente poco espacio.

- Simplifican el alambrado y reducen el costo del mismo.

- Son relativamente economicos.

- Su programacion es simple.

- Son practicamente libres de mantenimiento.

- Son flexibles ya gque se pueden aplicar en gran variedad de
procesos, debido a que pueden manejar diferentes tipos de senales y
niveles.

- Son de construccidn modular, para facilitar el intercambio de
elementos.
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* DESVENTAJAS DEL PLC

- Se usan sdlo en control no en potencia, ya que la corriente
maxima de salida es de 3 Amp. a 120 Volts en algunos modelos.

- No presentan una informacion grafica, aunque estas
limitaciones desaparecen adaptandole pantallas o monitores para
observar el proceso.

* CARACTERISTICAS DEL PLC

- Capacidad para realizar funciones matematicas.

- Capacidad de comunicacién e interacciéon con el operador.

- Capacidad para comunicarse con computadoras.

- Mayor capacidad de memoria.

- Entradas y salidas remotas.

- Instrucciones mas poderosas.

- Autodiagnéstico.

- Mayor velocidad de scaneo.

- Interfases de entrada y salida que permiten procesamiento
distribuido (PID, ASCII, posicionamiento y médulo de lenguaje).

- Interfaces especiales que permiten que ciertos dispositivos se
conecten al controlador como celdas de carga, entradas de respuesta
rapida.
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* ESTRUCTURA DEL PLC

El Programador Logico Programable esta integrado por los
siguientes elementos:

FUENTE ABASTECEDORA

Es un circuito electronico que convierte el VCA en VCD vy debe
tener la capacidad de corriente para proveer de energia al CPU y en
los médulos de entrada y salida.

PROCESADOR (CPU)

Es el cerebro del controlador donde reside la memoria del

usuario y el procesador el cual ejecuta el programa almacenado en la
memoria., genera todas las seflales necesarias para la adquisicion y
tratamiento de la informacion, asi como también controla el resto del
circuito y ademas es la parte inteligente del equipo.
Desempena como funcién principal el intercambioc de informacién con
el sistema de entrada y salida y el tratamiento procesado de dicha
informacion de acuerdo con las instrucciones acerca del estado interno
del sistema asi como la manipulacion de puertos de comunicacion para
equipos de programacion y otros periféricos.

RACK

Es el gabinete debidamente disefiado con conector tipo peine
para insertar o quitar facilmente los modulos que contengan. Esta
dividido en slots, cada slot puede alojar un médulo.

MODULO DE /O

Un dispositivo de entrada/salida es cualquier elemento que
intercambia informacién con el procesador. Los mddulos de entrada
mandan informacién al procesador y los mdédulos de salida reciben la
informacion del procesador.
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- Modulo de Entrada: son aquellos moédulos que reciben la
informacién de dispositivos externos que ejercen la accién para
mantener el control del proceso, tales como temperatura, presion,
movimiento, posicion, etc. Algunos de ellos son muy simples y sblo
requieren de un cable de conexidn, pero otros son mas complejos y
requieren de un adaptador para hacer llegar la sefial al procesador.

- Médulo de Salida: son aquellos moédulos a través de ios cuales
se envian sefales para actuar dispositivos externos gque ejercen la
accidén para monitorear el control del proceso.

- Médulos de Entrada y Salidas Locales: son aqguellos modulos
que se encuentran en el mismo rack gue el CPU o Rack Local.

- Médulos de Entradas y Salidas Remotas: son aquellos médulos
gue se encuentran en un rack remoto.

Las funciones principales de estos médulos son identificar las senales
para que el procesador pueda realizar en forma efectiva el control,
proporcionando un aislamiento entre los circuitos eléctricos de las
tensiones de campo y adaptan las tensiones de los dispositivos de
entradas y salidas a niveles logicos (5 a 12 VCD).

MEMORIA

La memoria del procesador esta dividida en ftres areas
perfectamente diferenciadas y con funciones especificas, las cuales
son:

- Memoria No Accesible: el operador no tiene acceso a esta
memoria la cual contiene programas grabados por el fabrcante,
necesarios para que el microprocesador usado trabaje
adecuadamente.

- Memoria Accesible: esta destinada para almacenar el programa
de control generado por el usuario para cada aplicacién. En general es
una memoria volatil (RAM) para facilitar las tareas de programacioén y
modificacion del programa.

- Memoria de Direccionamiento: también llamadas memcrias de
almacenaje o tabla de registros; contienen la informacion relativa
a los estados de las variables de entrada y salida, asi como I[a
informacién generada por el procesador (timers, contadores, etc.).
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El estado de las variables de entrada y salida queda reflejado en una
posicion particular (bit) de la tabla de egistros, representados por un
valor binario 1 0 0 (ON-OFF activado o desactivado), de esta manera
el procesador puede reconocer cada una de las sefales de entrada y
salida.

PROGRAMADOR

Es un instrumento utilizado para insertar la légica de operacion
de proceso, mediante instrucciones de programacion del CPU, ademas
sirve para monitorear el estado de los elementos programados.

BATERIA

Es una bateria de litio de larga duracion, la cual sirve para
respaldar la informacion del CPU en el momento en que este se
encuentre desenergizado. El tiempo de vida es de dos affos en
operacién aproximadamente y fuera de operacién es de 8 a 10 afios.

* FUNCIONAMIENTO DEL PLC

La funcion basica del controlador programable es leer todos los
dispositivos de entrada y ejecutar el programa, el cual de acuerdo a la
l6gica programada ajustara los dispositivos de salida a ON u OFF. Este
proceso de lectura de entradas, ejecucion del programa y actualizacion
de las salidas es conocido como Scan.

El tiempc que tarda el PLC para implementar el Scan se reconoce
como tiempo de Scan, este tiempo esta compuesto por el tiempo del
Scan del programa y el tiempo de actualizacion de 1/O.

Este tiempo depende de la cantidad de memoria del programa y el
tiempo de instrucciones usadas en el mismo, ademas de la existencia
de subsistemas remotos.
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FABRICACION DE PASTA PARA
ACUMULADORES.

Este proyecto se realizé en base a el proceso manual en la

fabricacion de pasta para fabricar placas de un acumulador, siendo
automatizada sélo parte de este.
La informacién del proceso se obtuvo de la planta de Acumuladores
Mexicanos para obtener un proceso real y para la automatizacion del
proceso sera utilizado un Controlador Logico Programable (PLC)
MICRO - 1.

El proceso esta dividido en las siguientes etapas:

- Reactor Barton

- Tolva de Sedimentacion

- Camara de Filtros de Sacos

- Silos 0 Tolvas

- Molino Raymond

- Silos o0 Tolvas de Almacenamiento

- Banda Transportadora de Polvo (Gusano)

- Banda Transportadora Vertical de Cuchara (Elevador de
Cajilones)

- Banda Transportadora Horizontal

- Tolva Pesadora

- Revolvedora (Batidora)

- Fin de!l Proceso

Las etapas a automatizar son las siguientes:

- Silos o Tolvas de Almacenamiento

- Banda Transportadora de Polvo (Gusano)

- Banda Transportadora Vertical de Cuchara (Elevador de
Caijilones)

- Banda Transportadora Horizontal

- Tolva Pesadora

- Revolvedora (Batidora)
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DESCRIPCION MANUAL DEL PROCESO

El proceso para formar el 6xido de plomo comienza introduciendo
el plomo puro en estado sélido a una olla de Crisol, el cual es fundido a
una temperatura de 450° a 490° C.. Después ya en forma de liquido es
transportado por medio de gravedad pasando por una tuberia con
cierta inclinacién a un Reactor Barton, el cual se encuentra enterrado y
tiene una alimentacién de aire; en este Reactor el plomo pasa de su
estado liquido a polvo paletizado.

El plomo puro reacciona con el oxigeno separando en particulas oxidas
de plomo.El aire que entra en el Reactor no esta controlado
automaticamente, ésto sélo se controla en forma manual determinando
una de las caracteristicas que debe cumplir el éxido de plomo la cual
es el porcentaje de plomo libre, en funcidén de este resultado si es muy
aito o bajo se le aumenta el volumen 0 se disminuye.

En el Reactor Barton existe un termopar el cual si detecta una alta
temperatura manda una sefial a una valvula solenoide para que deje
pasar agua y asi reduzca su temperatura, si llegara a detectar una
temperatura baja manda la sefial a la valvula para reducir el flujo de
agua.

Cuando el 6xido de plomo sale del Reactor, sale con un determinado
tamafo de particulas proporcinal al grano de aztcar y este no es
suficiente ya que entre mayor sea el tamafo de éstas menos
capacidad de absorcion tiene.

Posteriormente son enviadas al Molino Raymond para disminuir el
tamafio de las particulas y aumentar su densidad ya que se encarga de
convertirlas a un tamafio mas fino proporcinal al de los granos de
harina, por medio de succidn es ftransportado a una Tolva de
Sedimentacion por medio de un canal administrado por aire a presién,
se tiene que dejar a que repose por 10 menos 24 horas minimo y que
tenga una temperatura ambiente o0 menor a los 50°C..

En este procesc existen dos tipos de particulas, las ligeras y las
pesadas.
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En la Tolva de Sedimentacién las particulas pesadas bajan a un canal
que las transporta directamente a la Camara de Filtros de Sacos y
las particulas ligeras se quedan arriba de la misma, donde son
transportadas por medio de una turbina ciclénica a un silo y después
de ahi las pasa a la camara de filtros de sacos donde cada particula
se adhiere a los sacos, estos sacos vibran y dejan caer las particulas
ligeras donde se fusionan con las particulas pesadas para después ser
transportadas a los silos de almacenamiento correspondientes a la
empastadora, hasta ahi el proceso es manual.

10
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COMPONENTES DEL PROCESO A AUTOMATIZAR

* SENSOR DE FLUJO

La operacion de éstas unidades consiste en la separacion de
liguidos exactamente en la medida del incremento y el movimiento del
liguido, cada segmento de liquido es contado por una conexidon de
registro porque cada incremento representa un volumen discreto, las
unidades de desplazamiento positivo es una forma popular de un grupo
automatico y el conteo de las aplicaciones. Los medidores de
dsplazamiento positivo son buenos candidatos para la medida de fiujo,
de liquidos viscosos o para el uso donde se necesita una simple
medida mecanica del sistema.

*VALVULAS DE CONTROL DIRECCIONAL

Una valvula de control direccional consiste en un cuerpo con
conductores internos que conecta y desconecta por medio de una parte
movil como ya se habia sefalado, tanto en las valvulas direccionales
como en la mayoria de las valvulas hidraulicas industriales, el vastago
constituye la parte interna mévil. En la hidraulica industrial el tipo de la
valvula direccional que mas se utiliza es la valvula de vastago. Por este
motivo se describen estos tipos de valvulas y su operacion.

- VALVULA DIRECCIONAL DE 2 VIAS: consiste de dos
conductos que se conectan y desconectan, cuando el vastago esta en
un extremo se abre paso de flujo a través de fa valvula. En el otro
extremo, el flujo queda obstruido. |

- VALVULA DIRECCIONAL DE 2 VIAS EN UN CIRCUITO: la
funcién de las valvulas direccionales de dos vias es de conexién y
desconexion, esta funcidn se utiliza en la mayoria de los sistemas,
como un encfavamiento de seguridad y para aislar y conectar las
diversas partes def sistema.

* CAPACIDAD NOMINAL Y MEDIDAS DE LA VALVULA
DIRECCIONAL.

Las valvulas de control direccional que se utlizan en las
aplicaciones de hidraulica industrial se pueden adgquirir en cinco

medidas basicas: /4 ¢, %", 'L, Yy 1 'y

11
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La practica industrial mas comun es fijar la capacidad nominal en 12-
20 /rmin., 30/40 V., 80 in., 280 Vi y 400 Vin respectivamente. A
esta capacidad nominal en "/, €l diferencial de la presién de P a A o
de Ba T es de 3"9,,> aproximadamente.

* SOLENOIDE

Una de las maneras mas comunes de operar una valvula
direccional es por medio de un solenocide, que es un dispositivo
eléctrico que basicamente consiste en un émbolo, una caja y una
bobina de alambre, la bobina se enrolla dentro de la caja. EI émbolo
esta libre para moverse dentro de la bobina. Cuando una corriente
eléctrica pasa a través de una bobina de alambre se genera un campo
magnético atrae a el émbolo y lo lleva dentro de la bobina, al moverse
el émbolo entra en contacto con un pasador de empuje, desplazando el
vastago de la valvula direccional hacia un extremo.

- LIMITACIONES DEL SOLENOIDE: las valvulas direccionales
operadas a solenoide tienen pocas limitaciones, no se pueden utilizar
solenoides comunes cuando se utiliza un sistema hidraulico en un
medio ambiente humedo o explosivo. Cuando el ciclo de vida de una
valvula direccional deba ser extremadamente prolongado no se utilizan
sclenoides controlados electronicamente. Probablemente, la mayor
desventaja de los solenoides es que la fuerza que ellos ejercen para
desplazar el vastago de una valvula direccional es limitada en realidad,
la fuerza necesaria para desplazar el vastago de una valvula
direccional es importante en las de mayor tamafio, como resultado, las
valvulas direccionales utilizan directamente los solencides para
desplazar un vastago con medida de '/;” y °/s”.

Se opera por presidn piloto hidraulica, en muchos casos a estas
valvulas mas grandes se les instala una valvula direccicnal operada
por solenoides de /4" o /5" sobre la parte superior de la valvula mas
grande cuando es necesario el desplazamiento, el flujo se lleva de
la valvula pequeha hacia cualquier xtremo del vastago de la valvula
mas grande. Estas valvulas se denominan valvulas direccionales
operadas a piloto controladas por solenoide.

12
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* SENSOR DE PESO (STRAIN GAGE)

Un transductor que es usado en la medicion de fuerza o peso es

el Strain Gage, el mas comun de los varios tipos disponibles es la
Resistencia Strain Gage.
Las Galgas Extensiométricas (Strain Gage) se basan en la vibracién de
longitud vy de diametro y por lo tanto de resistencia, que tiene lugar
cuando un hilo de resistencia se encuentra sometido a una tensién
mecanica por la accién de una presion.

Existen dos tipos de Galgas Extensométricas: Galgas Sementadas
formadas por varios bucles de hiloc muy fino que estan pegados a una
hoja, base de ceramica, papel o plastico y Galgas Sin Sementar en las
gue los hilos de resistencia descansan entre una armazoén fija y otra
movil bajo una ligera tension inicial. En ambos tipos de Galgas, la
aplicacion de presion estira 0 comprime los hilos segin sea la
disposicion que el fabricante haya adoptado modificando la resistencia
de los mismos.

La galga forma parte de un Puente de Wheastone y cuando esta sin
tensién tiene una resistencia eléctrica determinada. Se aplica al circuito
una tension nominal tal que la corriente pequefa que circula por la
resistencia crea una tensién nominal en la misma y el puente se
equilibre para estas condiciones.Las Galgas Extensiomeétricas pueden
alimentarse con corriente continua o alterna ya que tienen una
respuesta excelente y puede utilizarse en medidas estaticas y
dinamicas. Presenta una compensacion de temperatura relativamente
facil y generalmente no son influidas por campos magnéticos con
excepcion de las Galgas de Silicio difundido por poseer las siguientes
desventajas: sefial débil, pequefios movimientos de Galgas, alta
sensibilidad a vibraciones y estabilidad dudosa a lo largo del tiempo de
funcionamiento.La Galga de Silicio difundido tiene la ventaja
adicional de estar en contacto directo con el proceso sin mecanismos
intermedios de medicion de presion pudiendo asi trabajar
correctamente aunque el flujo se deposite parcialmente sobre el
diafragma del elemento ya que mide directamente la presion del fiuido
y no |la fuerza que este hace sobre el diafragma.

13
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* BANDAS TRANSPORTADORAS

Las Bandas Transportadoras que se utilizan en este proceso
estan especialmente disefiadas para trasladar polvo (6xido de plomo),
estos tipos de bandas deben estar totalmente selladas para evitar la
pérdida de polvo ya que el aire podria hacer volar estas particulas.

Los tipos de Bandas Transportadoras son:
- Tipo Gusano
- De Cuchara (Elevador de Cajilones)
- Horizontal de Rodillos

Las Bandas tipo Gusano tiene una distancia aproximada de '/s” entre la
pared de la tuberia y el Gusano, esta tuberia es de tipo férula y tiene
partes para observar lo que se esta transportando, ademas de no tener
obstruccién como tornillos, etc.

Entre Banda y Banda Tipo Gusano hay valvulas rotatorias que forzan al
Oxido a que caiga de una y alimente a la otra.

14



FIM.E. UANL.

DESCRIPCION DEL PROCESO A AUTOMATIZAR

Una vez que locs silos estan llenos o por lo menos uno, el
desarrollo del proceso es el siguiente:
se abre la compuerta de! silo para dejar pasar el material, el material
se traslada a través de una Banda Transportadora de Polvo (Tipo
Gusano), sube por una banda llamada De Cuchara o Elevador de
Cajilones y al final por una Banda Horizontal de Rodillos que deposita
el material en la Tolva Pesadora. Cuando el material en la Tolva
Pesadora llega a los 1000 Kg. se abrira la compuerta de la tolva para
dejar caer el material, agua y el acido, obteniéndose asi la pasta para
las placas de los acumuiadores.

FUNCIONAMIENTO DEL PROCESO CON EL PLC

Para que el proceso inicie su funcionamiento, primero oprimimos
el botén de START que nos indica la entrada y acciona un contador
con un preset de 3 en donde cada pulso del contador compara con la
FUN 100 si existe material en las tolvas, el cual se simula
manuaimente con las entradas 0 0 SW 3, 4 y 5, si no existe material en
las tolvas se energiza la bobina externa 214 que nos indica que no hay
material.

Al dar la sefial de que existe material en cualquiera de las tres tolvas
con las entradas 0 SW 3, 4 y 5 oprimir el RESET MANUAL que nos
seleccionara la tolva que se va a vaciar, al seleccionar una de las tres
tolvas gque se va a vaciar energizamos el contacto 0 (START)
manualmente, para darle START se necesita que exista material en
una de las tres tolvas, si no exite no enciende la sefial de arranque
400.

Al energizar el contacto o entrada 1 (STOP) manualmente se detiene
el proceso.

15
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Se genera una alarma de prearranque cuando se oprima el botén de
START, encontrandose material en cualquiera de las tres tolvas y se
energiza la bobina 400 y enciende la bobina 215 que es la alarma
0 buzzer de prearranque, al mismo tiempo la bobina 400 arranca un
TIMER 0 de 2 seq. de duracién, cuando pasa este tiempo el contacto T
0 se abre y apaga la alarma o buzzer de arranque.

También tendremos una alarma que funcionara cuando exista material
y realizara sonidos espaciados. Después de que termine el sonido de
la alrma de prearranque, el contacto T 0 se energiza y enciende la
Banda Gusano (bobina 203), dando un tiempo de retardo de 1 seg.,
arranca el TIMER 1 y se enciende la Banda Vertical (Elevador de
Cajilones, bobina 204), con la misma bobina 204 se cierra el contacto
204 y energizara el TIMER 2 con duracién de 1 seg., después de
transcurrido este tiempo se energizé la Banda Cuchara (bobina
205).Ya después de haber arrancado las tres bandas se procedera a
abrir las compuertas segun la tolva que tengamos seleccionada
manualmente la cual dejara pasar material con respecto al
CONTADOR 0, un ejemplo de esto es, si seleccionamos la tolva 1
cuando en CONTADOR 0 cuente 0 se abrira la compuerta de dicha
tolva y dejara pasar material a las bandas, asi con el RESET MANUAL
indicaremos la tolva seleccionada, el material se tramsporfa por las
bandas a una Tolva Pesadora que al llegar al peso de 1000 KG. los
cuales se simulan con la entrada o SW manual 6 (contacto 6) que
energiza la bobina 402, también al contacto 402, esta misma bobina
abre los contactos 402 que desenergizan las bandas para que no siga
cayendo material a la Tolva Pesadora, también el contacto 402
energiza el TIMER 6 de 2 seg. de duracién, al término de este tiempo
cierra el contacto T 6 que abre la compuerat de la Tolva Pesadora
(bobina 210) al momento que abrié la compuerta de la Tolva Pesadora
210 cierra el contacto 210 que enciende fa Revolvedora que es la la
bobina 213, con la misma sefal de la bobina 213 se cierra el contacto
213 y enciende la valvula de agua que se necesita (simulado
manualmente), se cierra dicha valvula con la entrada o SW 7 al mismo
tiempo que cerraremos el contacto 7 accionaremos la valvula de acido
que es la bobina 212.

16
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Al término de cierta capacidad de acido que se necesita (simulado) se
cerrara manualmente la valvula de acido con la entrada ¢ SW 10, al
mismo tiempo que cerramos el contacto 10 accionaremos la bobina
401 que al mismo tiempo cierra su contacto 401 y energiza el TIMER 7
qgue es el tiempo de batido de 20 seg., este TIMER cierra su contacto T
7 y se resetea el TIMER 7 con la 401 gque también desenergiza la
compuerta de la Toilva Pesadora y la Revolvedora accionando
nuevamente el sistema con la Banda Gusano repitiendo el ciclo de
bandas.

El SW o entrada 1 (STOP) sirve para limpiar o apagar el sistema asi
como banda tras banda.

Cuando damos el STOP se cae la senal 400 mencionada con
anterioridad, cuando se carga la senal 400 arranca el TIMER 3 que
tiene una duracidon de 3 seg. que es el tiempo que se tarda la Banda
Gusano en transportar el material a la siguiente banda y se apaga la
banda suponiendo que no lleva material. Después cierra el contacto T
3 y energiza el TIMER 4 que tiene una duracidnde 3 seq., s€ apaga la
Banda vertical y se cierra el contacto T 4, se energiza el TIMER 5 que
al pasar 3 seg. apaga la Banda Cuchara.

17
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INSTRUCCIONES ESPECIALES DE HIGIENE Y
SEGURIDAD

Para conservar su area de trabajo limpia y en orden lavar
periddicamente con agua la maquina , al hacer esto las parrillas de
pasta seca son removidas lo cual de otra manera contribuyen a altos
niveles de plomo en el aire.
tener cuidado de no poner agua en la tolva porque cambiaria la
consistencia de ia pasta. Ademas evitara regar el agua en el motor y
caja de engranes, porgque la pasta puede ser forzada en los sellos.
Inmediatamente lubricar la maquina, limpiar la banda con agua y un
cepillo con fibra, esto produce huenas placas y alargan la vida de la
banda. Si se deja que la pasta se endurezca puede romper las fibras
de la banda y destruye la capacidad absorbente de la banda. Se debe
también lavar el rodillo exprimidor y el raspador asegurandose que
todas las trazas de pasta sean removidas.

Cuando agregue el exceso de pasta a la tolva cuidar de su peso, la
pasta humeda es muy pesada y por lo tanto se debe tener cuidado. No
agregar grandes cantidades de pasta a la vez porgue la densidad de la
pasta tiende a cambiar.

Después de haber usado la batidora debe lavarse perfectamente, ya
que podriamos tener contaminaciones en las pastas, o que seria
motivo par rechazar el lote.

En la limpieza debe incluirse la tapa de la batidora, el distribuidor de
acido, la entrada de &xidoc a la batidora y el sistema de extraccién
donde se encuentra la compuerta.
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UNIDAD BASE EXPANSION

JHilI J"F‘ d,jﬁ

I [

m:J:lE:Dr:u:cn:lr:l ‘|
3 e

./':IEH:JBEIE =

T vt}
c 1z 3 4 5 & v
o WMICRO-1 P 3 o o e ok il s [ S0 R
[ 2 i e e e
@ e
L2
R

A =

e Pl

ETHI

o £ %% é %ﬁ % - %M } %J \Tji ez

LED AMARILLC

—_—
2 83 4 8 8 3 5 W M1 |3f
2 2, 2
() @ O O (\ b Ko L) 5 L0
1478 w LN R 357

DO OO0 DO CO0O
1.-CCM (4 14.- COM[-)
2.- SIART 15.- COMPUERTA TOLVA 1
3.- SIOP 14.- COMPUERTA TOIVA 2
4.- RESET MANUAL 17 - COMPUERTA TOLVA 3
A 1000 ] 18.- BANDA DE GUSANC NOTA: TODAS LAS
PINOUT 4.- TOIVA 2 19.- BANDA VERTICAL RESISTENC|AS
7.- TOMA 3 20.- BANDA DE CUCHARA DE 2208 172w,
8.- TOWA PESADORA 21,- COMPUERTA TO VA PESADORA
9.- VALVULA DE AGUA 29 - COMPUERTA AGLA
10.- VALVULA DE ACIDO 23 - COMPUERTA ACIDO
11.-COM 1) 24.- REVOLVEDORA
12.- +9V 25.- SIN MATERIAL

13.- BUZZER O ALARMA

19



FI1M.E.

DIAGRAMA ESCALERA
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CODIFICACION

00000
00001
00002
00003
00004
00005
00006
00007
00008
00009
00010
00011
00012
00013
00014
00015
00016
00017
00018
00019
00020
00021
00022
00023
00024
00025
00026
00027
00028
00029
00030
00031
00032
00033
00034
00035
00036
00037
00038

LODCO
LODN 12
CNTO

3

FUN 100
0

AND N 13
FUN 100

1

AND N 4
OR LOD
FUN 100
2

AND N 5
OR LOD
OuUT 214
LODN 10
AND N 214
SET 400
LCODN 11
RST 400
LOD 400
TIMO

20

LOD 400
ANDNTO
LOD 714
AND 214
OR LOD
QuT 215
LOD TO
ORTY
OR 203
ANDNT3
AND N 402
OuT 203
LOD 203
TiM 1

10

00038
Q0040
00041
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00043
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00046
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00048
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00050
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00053
Q0054
00055
00056
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Q0060
00061
000862
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Q00064
00065
00066
00067
00068
00089
00070
Q0071
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00073
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00075
Q0076
00077

LOD T1
OR 204
ANDNT 4
AND N 402
OUT 204
LOD 204
TIM 2

10

LOD T2
OR 205
ANDNTS5
AND N 402
OuUT 205
FUN 100

0

AND N 214
AND 205
AND 400
OuUT 200
FUN 100

1

AND N 214
AND 205
AND 400
ouT 201
FUN 100

2

AND N 214
AND 205
AND 400
OUT 202
LOD N 400
TiM 3

30

LOD T3
TIM 4

30

LOD T4
TIM S

21

Q0078
00079
00080
00081
00082
00083
Q0084
00085
00086
Q0087
00088
00089
00090
00091
00092
00093
0009%4
00095
000986
C0Q097
00098
00099
00100
00101
00102
00103
00104
00105
00106
00107
00108
00109
00110
00111
00112
00113

U.ANL.

30

LOD 16
SET 402
LOD 402
TIM 6
40
LODT®6
SOT 1
OR 210
ANDNT?7
OuUT 210
LOD 210
SOT 2
OR 213
ANDNT?7
QUT 213
LOD 213
SOT 3
OR 211
AND N 17
AND 400
QUT 211
LOD 7
SOT 4
OR 212
ANDNO
AND 400
QUT 212
LOD O
SET 401
LOD 401
TIM7
200
LODT7
RST 401
RST 402
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FEATURES

Micro Programmable Controller

For Small Machine Control

With Selected Functions and

Easy Operation

Micro programmable controller ideal for small
machine control.

The MICRO-1 base unit measures only 140W x 80H x
74D mm, just as large as three standard timers of the
DiIN48mm-square size. The compact body uses the least
pane! space where space around a machine is highly
valued.

Supersedes relay control circuits.

The MICRO-1 base unit costs no more than the total
cost of 10 relays and 3 timers of IDEC’s standard
models. The MICRO-1 with shift register and external
display functions is more cost-etfective than relay
control circuits.

Expansion up to 16 inputs and 12 outputs.

The base unit has B inputs and 6 outputs. Expansion
units are available to add 8 inputs and 6 outputs; thus
the MICRO-1 can control a tota! ¢f 16 inputs and 12
outputs.

Easy programming.

Programming can be done on the small hand-held
program loader using the famiiiar relay symbol format.
IDEC’s FA series program loader can also be used for
pregramming.

Application software Control Logic Input Program (CLIP)
is available for programming on an IBM or compatible
perscnal computer.

EEPROM memory allows program moedification.

The MICRO-1 base unit stores user programs in buiit-in
EEPROM memory without the need for a backup power
supply. Since user programs can be modified or replaced,
the MICRO-1 is ideal for production lines of many
different models in small quantities.

Using the FA series program loader allows for FA series
memory packs to store user programs,

8 or 16 inputs

6 or 12 outputs

Program capacity
600 steps

Wide range of power voltage.

The MICRO-1 base unit is avaiiabte in two power voltage
types: AC type operates on 100 to 240V AC and DC
type operaies on 24V or 12V DC.

0.5msec catch input,

The MICRO-1 is provided with a catch input to accept a
0.5msec puise input signal. Short pulse inputs can be
accepted regardless of the scan time,

DIN rail mounting,

The MICRO-1 base unit can snap-mount on a 35mm-
wide DIN rail as well as on a panel surface using screws.

Computer link function.

A maximym of 32 MIGRO-1 base units can be {inked to
an (8M or compatible personal computer for network
communication. Remote control panels and machines
can be controlied and monitored on the personal com-
puter.

Built-in DC power supply.

The MICRO-1 base unit has a built-in power suppiy for
inputs, eliminating the need for an external power
supply and saving wiring time and cost,

Reduced wiring by Serial 1/0 Module

®Serial 1/0 modute allows for expansion of 8 inputs and
8 outputs using one cable, saving wiring and total cost.

®Using the serial 1/O module allows external control
switches and indicators to be connected with only one
cable.

s External display units can be connected to the serial
1/0 module to display timer or counter current values,
(Mother boards for mounting the serial 1/OQ module and
IDEC’s DD33/DD48 series display units are availabie
optionally.)

@lUsing the key matrix function with 8 inputs and £
outputs wired in matrix allows to accept a maximurnr
of 64 input signals, This function enables the MICRO-1
to control machines with many input points.

{See Serial 1/0 Module Users Manual EM230.)
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PART DESCRIPTION

Power Terminal for Serial YO Qutput
{supplies power to LED indicators connected
to the serial [/Q module cutput)

1/0 Indicators

Input Terminal
{with a detachable terminal cover}

Serial Cable, 1/O Expansion Cable
Serial I/0O Connector

MountingHole x 4

3bmm-wide DIN Rail

Loader Cable Connector

Power Terminals

{with a detachable
terminal cover)

POWER/RUN
Indicators

ERROR Indicator

pader Mounting Slotx 4

Loader Extension Cable

Cutput Terminals

{with a detachable
terminal cover}

Program Loader

Base Unit and Expansion Unit mounted side by side.

|
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SYSTEM CONFIGURATION
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SYSTEM CONFIGURATION

1. Basic System

The MICRO-1 base unit can be connected to an expansion unit, serial /O modute or analog timer unit. In addition,
either program loader or data preset loader can be connected to the base unit:

(1] Base Uni [4] Additional Unit

Expansion Unit

Loader Extension Cabla .
FC1A-KL1 (1.5m long) T
FC1A-KL2 {attached, 70mm long)

1
Loader Extension Cabla —-:: T
FC1A-KL3 (1.5m long) o

Micro Expansion Unit

a L
} oot

LPp===4

- =HEDEEEREE
EEEEEE 6
EEEHEEREE

[2] MICRO-1 Loader

2 Program Loader
HE=-DiA . Data Preset Loader
FG Link Cable

FC1A-KC1 (150mm curi cord)

¥ nput Switch and LED \ndicator

Q000
HENN

= ¥ Dignal Display Moiher Board
J FCYA-PD [For IDEC DD33 Drsplay Unis
FC1A-PD?2 {For IDEC DD4B Display Unis)
P \

it

Serial YO Module
FC1A-SM1E
{8 inputs & 8 outputs)

gy,
FThny
dgn
Foy

i

Analog Timer Unit
FCiA-TA1

Persanal Computer
{commaercially available}

Application Scftware CLIP t> __-..__.._-_j]@%z
Contrai Logic Input Program E@

For iBM PG and compatible

[1] Base Unit

® AC Type {(100-240V AC)
Source-input relay-output type
Sink-input relay-output type
Source-input sink-output type
Sink-input source-output type
*DC Type {24 or 12V DC)
Sdurce-input relay-output type
Sink-input relay-output type
Source-input sink-output type
Sink-input source-output type

(2] MICRO-1 Loader

Program Loader
Data Preset Loader
s Standard type

s Multi-function type

Note: A loader extension cable FC1A-
KL2 (¥0mm curl cord) is attached
to each program loader or data

B preseat loader.

{3] Cable

170 Expansion Cable

40mm, 530mm, 750mm, 1m long

For use on expansion units or analog
timer units.

A 40mm /O expansion cable FC1A-KE1
is attached to each expansion unit or
analog timer unit.

Micro Expansion Cable

500mm, 1m long

Far use on a micro expanston unit whan
mounted away from the base unit,
Serial Cable

1m, 2m, 3m long

For use on a serial VO module.

Cd
Gd
EI

[4] Additional Unit

Expansion Unit

o AC Type (100-240V AC)

Source-input relay-output type
Sink-input relay-output type
Source-input sink-output type
Sink-input source-output type

eDC Type (24 or 12V DC)

Sourcs-input refay-output type
Sink-input reiay-output type
Source-input sink-output type
Sink-input source-output type

Micro Expansion Unit

4-point source input

4-point sink input

3-point relay output

2-peoint source-input 2-point sink-output
2-point sink-input 2-paint source-output
Serial |/O Module

Anatog Timer Unit



SYSTEM CONFIGURATION

2. 1:1 Communication Computer Link System

|

¥ Base Unlt

Note 1: The FC1A-HL1E program
loader cannot be connected to
a personal computer for i:1
communication.

Note 2: The MICR(O-1 uses the same
1:1 communication computer
link system as the IDEC's FA
series programmabie control-
lers. For the link adapter and
1:1 communication, sea the
users manual {EMQ72}.

Note 3: Use the FC link cable (FC1A-
- KC1) for connecting the link
adapter to the hase unit.

FC Link Cable {150mm long curl cord)

e FC1A-KC1

Personal Computer
{commercially available}

To RS-232C port

Link Adapter

/ ®PF2.CLA

Computer Link Cable

/ #PFA-1A54

3. 1:N Communication Computer Link System

Fiber Link Main Unit
e PFJ-U12
Cable Link Main Unit
e PFJ-U22

Computer Link Cable
®PFA.1A54 (2m long)

Personal Computer
{commercially avaflable}

MICRO-1

Base Unit st |

g

FC Link Cable

® FC1A-KC1 {150mm curl cord}
(o]} {150m E:”ﬂd,

Link Main Unit

Fiber Link Lnijt
ePFJ-U1T,
Cable Link Unit
sPFJ-U21

L)
Link Link
Uni Unit
]
A.‘_ Transmission Line ¢
® Optical Fiber {for fiber link) |
® 4-core Twisted Pair Cable (for cable link) :
|
N\ |
|
Link Link
Unit Uinit
it
Nth (N< 32

Note 1: The MICRD-1 uses the same 1:N communication computer {ink system as the IGEC's FA series programmable controliers. For the
link units, link main units and 1:N comruanication, see the users manual {(EMQ71).

late 2: Use the FC link cable {(FC1A-KC1} for connecting the link adapter t0 the base unit,



SPECIFICATIONS

SPECIFICATIONS

#» General Specifications

¢ Program Loader Specifications

Power Voltage

100 te 240V AC, 50/60Hz
24V DG, 12V DC

Display

LCD, 16 characters in one lina

Powar Voltage Hange

85 to 264V AC
19.2 t0 28.8V DC, 8.4 t0 14.4v DC

Power Consumption
{Approx.)

AC Type (Base/Expansion Unit): 21vA
24V DC Type (Basa Unit): aw
24V DC Type (Expansion Unit): BW
12V DC Type (Base/Expansion Unit): 10W
Program Loader: W

Program Kay

24-key membrane switch

Control Key

RUN/STOPR switch

Allowable Momentary
Power Faiiure

50 msec maximum
(at the maximum load)

| Power Supply Supplied from the base unit
Using the loader extension cable
Connecticn (A 70mm-long curt cord is attached to the
program loader)
Mounting Hooked onto the base unit

Dislectric Strength

Batwean power or I/O terminal and ground:
1,500V AC, T minute

Power Failure
Protection

CMOS-RAM memory is backed up by a
capacitor.
Backup duration: Approx. 3 minutes {at 25°C)

insulation Resistance

Betwean power or /O terminal and ground:
10M(} (S00V DC megger)

Prograrmming for ‘
FA serias PLC

Possible by using a loader extension cable
{FC1A-KL4) within the functions of this
program loader

Operating Temperature

01g +55°C

Storage Ternperaiure

—-20 to +70°C

Operating Humidity

45 1o 85% RH {no condensation)

¢ Input Specificat

ion's {Base/Expansion Units)

Vibration Resistance

5 to_':';’x;iz. 6G, 2 hours each in 3 axes

Shock Resistance

30G, 3 shocks @ach it 3 axes

Moise Resistance

Betweaen power ot 1/0 terminal and ground:
AC type: +1.3kV, 1usec
24V DG type: +1.0kV, 1 usec
12V DO type: £500V, 1usec

Operating Atmasphere

Free from corrosive gases

Grounding

Grounding rasistance 100{} maximum

Mounting Style

wall and 35mme-wide DIN rail

Weight (Approx )

Base Unit: 450g (Refay output)
410g (Transistor output)
410g {Relay output)
370g (Transistor output)
Program Loader: 1009

Expansion Unit:

No. of Inputs 8 points (M3 screw terminal)

mput | S TYPO | o irage moonanical contact fput
S amtipe R
Rated Voltage 24V DC {12V DC]

Isclation Mathod Photocoupler

Input Current 5mA [Bma]

Input Impedance 4.3k 1.2k

Turn ON Time 7 msec maximum

Turn QFF Time 11 msec maximum

Must Tum QN Current

4mA minimum [3mA minimum]

Must Tum OFF Current

1mA maximum [1.5mA maximum]

Dimensions

Basze/Expansion Unit: -
1400 x 80H x 740 mm
Program Loader:
110W X 80H = 20D mm

¢ Function Specifications

e OQutput Specifications (Base/Expansion Units)
(Relay Output Type)

No. of Qutputs

6 paints (M3 screw terminal)

Cantrol System

Stored program systern

Prograrmming Method

Logic symbol

Instruction Words

15 basic instructions
2 FUr instructions

Qutput Davice

Electromechanical reiay contact

Contact Configuration

Independent 1NO contact: 3 points
Caommon tNO contact: 3 points

Program Capacity

600 steps

EEPROM (built in the base unit)

Switching Capacity

Independent contact: 220V AL, 2A
Common contact: 220V AC, 2A total
{resistive load)

220V AC, 2A (resistive, inductive®)
30V DC, 2A (resistive, inductive**)

Memory

Scan Time B usec/basic instruction [ave.)

Input 8 puoints (Expansion: 8, 4 or 2 points)
Cutput 6 points (Expansion: §, 3 WEE-R;
Intemal Relay x:} p%?;:r;lsscan be maintained.)
Special Intemal Relay | 96 points

Timer

80 pointg, subtracting (0 to 999.9 sec)

45 points, adding (0 to 9999)

Minimurm

Applicable Load 5V DC, 1mA lreference valua)
Contact Resistance 30 m{) maximum (initial value)
Mechartical Lifa 20,000,000 operations
{without load) (a1 1,800 operatiana/hour)
Electrical Life 100,000 operations

{rated load) {at 1,800 operations/hour)

*cos ¢ = 04, *"L/R = 7 msec

" (Transistor Output Type)

No. of Outputs

6 points (M3 screw terminal)

“or _ler (Al points can be maintained.}
Reversible Counter 2 points {(maintained)

Singte Output 86 points

Shift Register 128 points

{All points can be maintained.)

Computer Link

Via the RS232C interlace unit

Power Failure
Protection

Internal relay, shift register, counter,
reversible counter

{backed up by a super capacitor for approx.
3 days at 25°C)

Output | Sink Quiput NPN transistor: § peints/common .
Device | Source Output | PNP transistor: 6 points/common
Isolation Method Photocouplar

Rated Load Voltage 12 to 24V DC £10%

Maximum Load Current | D.4A/circuit

Seif-Diagnostic

CPU ermor (WDT), CRC error. check swm

Function arrof, communication error

Automatic Start : :

Funétion Operation starts when power is tumed on.
Catch Ipput 1 paint, 0.5-msec pulse {Input No, 0}

External Control

Sumpaleiity wih
FA serrag PLC

Start/stop using RUN/STOP switch on the
program loader

ProGrath manerk AFd INACHANGRGRIR LSiIng

special cables.

Rush Currant 5A maximum [40A maximum]
Leakage Current 100pA maximum
Turn ON Time 1 msec maximum
[ Turn OFF Time 1 mses rmaximum
ON Sink Output 1.5V maximum

Veitage | Source Output

External Current Draw

Load voltage — 1.5V minimum

12 to 24V DOC, 40mMA,

MNntp Valiee in |

Traprecant the 12V NC tyne NRes and avnansine fanits




SPECIFICATIONS

Internal Circuit and Wiring Diagram
Relay Output Type (Base/Expansion Units)
sSource input Type e Sink Input Type

3 ¢ 5 & 7
(13 (4 sy AT
Y

Power

Suppl‘y
Circuit [ — 1M "~ ——rom—assssmesss

! intemal Circuit ' o Internal Circuit

:@9 LTI » @ ’ Note 1: Terminal numbers in { } reprasent an expansion
i 1 L, ) unit. o
: Note 2: The sink input type has the same relay output as the
source input type.
Note 3: The input impedance of the 12V DC type base and
expansion units i 1.2 k{l.

L1 to L6: Load

—_—

"_Luad Power

Load Power

Load Power

Transistor Output Type {Base/Expansion Units)
* Source-Input Sink-Output Type ® Sink-Input Source-Output Type

|

CoM 1 2 EN | S 6 7
t+1 ELI0) an 02 03 0 0N OR0DL Ne)
>

! 2 5 6 7
L an (O a3 (8 05 0eon
4.3k 1) 4.3k02 2 3

Power ﬁ e f Power B -
U {Suppiy l Ly ' Supply | g
Circut |2 ) Circuil ! J |
_______________ q | f I [ }] 1

Internal Circuit ' ! Intarnal Circuit

1
1 1
t [}
Pt e 27y |- %
4 oo 4-¢id
. o b __f\"
200 b 201 o, 207 (o 203 . 204, 705 200 b 201 o 202 o 203 ., 204 o 205 Com e
i T4 7@ T {2 19 @w e @2 @y @B eis (=)
L: Load
L: Load '5°3:-'
o I e L Load
L)¥-——-—mmm- - G.) —t |t | Power
(= () J},__|
' (=) {+)

Note 1. Termninal numbers in { ) represent an expansion
unit.

Note 2: The input impedance of the 12V DC type base and 9
expansion units is 1.2 k{}.
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Silrble vi o, ividh EXAMPLE

e B iy Tl e I P R = Er = e

SIMPLE OPERATION EXAMPLE

This chapter describes a simple operation example.

O

{Base Unit)

& ) P R (R A [ A
g T

C o — T -

D
100-240V AC

{Program Loader}

FEEEEERE
PEEEEE@E
EEIREEEE

@ Connect the program loader to the base unit usin
the attached program foader extension cable,

@ Connect power supply and input
switches to the base unit.
This example shows wiring for AC
ty pe base unit {source input type).

r Plugging Tha Connector
L ]

Plug the loader extension cable connector into
the receptacle in the program loader until the
(@ supply power to the base unit. latch is Jocked.

o The POWER indicator on the base

; ®7T0 remove onnectar
unit goes on. e the connectar, squeeze the latch

and pull the connector out,

3 - ‘l’ Pull out

| —
¢ 5 &
g o | (= WL

£RA Sgueeze

B
Lod

¢”POWER ON" is displayed on the

prograrmn loader. 5
{Dispiay)
[FOMER O ]
1 Approx. 5 seconds later
[ FC —~— STOF ﬁ] --------------- Indicates the MICRO-1 is in halt.

“pC -— RUN"" is displayed when the MICRO-1 is in aperation.

Approx. 7 seconds later

‘;  EMD J---'----------‘Program is displayed.

(The display massage varies with the program.)




SIMPLE OPERATION EXAMPLE

i) Start programming.
{1) Stop MICRO-1 operation.

Set the RUN/STOP switch on the program loader to STOP.

\

—_— ™y
_—

J) &

E
VER|
]

Set to STOP

If the switch is at RUN, the display
changes to “PC -—- STOP", and 7
minutes later, the program is dis-
played.

{2) Delets gl programs from the program loader memory.

Key Operation | GELT

This example performs the operation of

Fig. 1 time chart.

Input 0

Jsitt E

Input 2 i

owswizen| 777777777

QOutput 201

'Fig. 1 Time Chart

Input O

2
|7

— —
20

Fig. 2 Relay Diagram

lnput2 Qutput 200

Input 1 Input 2 Output 201

QOperation
eWhen Input Q is turned ON, Output 200 is self-main-
tained,
eWhen Input 1 is turned ON, Output 201 is self-main-
tained.
eWhen |nput 2 is turned ON, Outputs 200 and 201 are
turned OFF.
Instruction
Address word Data
0 LOD 0
1 OR 200
2 AND-NOT 2
3 ouT 200
4 LoD 1
5 OR 201
o] AND-NOT 2
7 ouT 201
8 END

Fig. 3 Program List

Fig. 2 relay diagram is converted to 'Fig. 3 program fist.
Fig. 3 program list is entered using the program loader as follows.

I



SINMPLE OPCERATION EXAMPLE

{3) Enter the sample program using the keys on the program loader.

Key Operation

Address ﬁ..............‘..............-........
!

@ Check the program.

{Disptay}

>[L:1 L_l:f[jl 'LVT

"':i>| SN [l J
>( 1 EM

)

Note: if you have pressed a wrong key, press
_CLR and repeat programming for the
" address.

When you have finished programming, check the program.

Press the E] key until address O is displayed.

Press the E] key and verify the pregram at each step with Fig. 3 program list.

(V] Address lns‘t’;gcr:é:on Data

1 o | Loo 0

1 OH 200

2 AND-NGT | 2

@ E] 3 ouT 200

4 LOD 1

I 5 OR 201

6 AND NOT | 2

OOWN 7 ouT 201
8 END

() Transfer the program from the program loader 10 the base unit.

i (Base Unit) ]
O 5555 Iﬁlﬁ!ﬁfg@llﬂi’

Base Unit
User Memory

Al

=

m

TR

{Program Loader)

Program Transfer Operation
Key Operation

- ]
ENTR ,I LT P A ""]
4
................................... S TF”_—E, |___ T F‘

12

The entered program is stored in the program load
memory. The program must be transferred to tl
base unit memory to operate the MICRO-1.

Display whan transfer s complerte,

~[TEZ L T F EHD




SIMPLE OPERATION EXAMPLE

) Start MICRO-1 operation.
{1) Set the RUN/STOP switch on the program loader to RURN.

{Base Unit) . {Display)

(F& ————  FUH |

{Program Loader)

Set to RUN

'{2) Make -sure that the RUN indicator is ON and turn inputs ON according to
the Fig. 1 time chart to see if the MICRO-1 operates as programmed,

-““’“t o - - Input O Input 2 Output 200
Input 3 ﬁ . %;——*F\O—
1 .
Input 2 , :: m lnp:.ltl 1 Input2 Output 201
1 —
cupwi200| 77777777 20Z H—C

Oﬁput 20
tWhen input D is turned ON {Indicator 0 goes ON}, Output 200 goes ON ON while Input 0 is ON,
{indicator 200 goes ON). After Input 0 is turned QFF, Output 200 Jotwhile tnput 1 is ON,
remains ON. INF_ 0.1 2 3 4
When. Input 1 is turned ON (Indicator 1 goes ON), Output 201 goes ON m:::, E E : = :: —I
{Indicator 201 goes ON). After Input 1 is turned OFF, Qutput 201 Ty 2oeel x4 X8 ne
remaing ON, i ON while Outpot 201 is ON,
#When Input 2 is turned ON (Indicator 2 goes ON), Outputs 200 and 201 ON while Output 200 is ON,

go OFF (Indicators 200 and 201 go OFF).

Monitor input and output statuses.
input and output statuses can be monitored on the program loader. (Display

LIIJ Mondtor Inputs O to 7 (B pointsh .—‘@“‘. IM ﬁ EE!D[:EDEFE]E][]}

2} Monitor Outputs 200 to 205 {6 points). . @ @ @ . “"1 S ﬁijf]ﬁ][]ﬂ[]ﬂ]

{8 points are Indicated.)

(3} End monitoring. CLR
T M indicates ON
Remarks 1. For pragramming procedures and notes, see page 37.

2. RUN/STOP response time and pregram transfer time
{1} From RUN to STOP

After the base unit operation is stopped by the program |oader the program loader

displays "PC-STOP" in 2 seconds. After 7 seconds, the program is displayed.
(2) From STOP to RUN

After the base unit operation is started by the program loader, the program loader

displays “PC-RUN"" in 1.5 seconds, After 7 seconds, the program is displayed.

(3) ®Program transfer from program loader to base unit: Approx. 4 sec
®Program transfer from base unit to program loader: Approx. 3 sec
¢RUN after turning power ON: Approx. b sec

For details, see START/STOP OPERATION on page 31 and Transfer Program on page 57.
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I/0 WIRING

1. Relay Output Type {(Base/Expansion Units)

eSource Input Type

I Wice Se
g i)

1 l *| Fie] :?{'1:: 7
- Expansion - ' E [
Input r 3 % Cagle Input ": | com 1
Signals IL _: d \ ':__Jl Signals ‘H ' R
OC Type (NPN Source, NPN Source, ¥ Expansion
o ® Input Type v Base Unit Input Type Unit
A . 73} A A - (- L lntentnla el ¢
capllillizEcEREREEE IEE Slelcleisleisislale|iiin
uino123!5!4}n— ———————" ouumuumutsu}rnc
i) SOURCE l ] @ SOURACE .
;gg'v MCRO L/ "% 5 554 L8 L 2 ey o= P RO S B B AN E S L e
AC 0-tageal  ouT e SSRRRS R AR T
com 200 201 202 703 204 205
i I }
SN 1K) 158 30 10O] 0 108 1001 [ 10X |
B il S
Groundinglﬁesistance
1000 maximum NG 7 L | GXw 1 gb @)
Load Power 100- -
za0v  §
Load Power = AL 2 £ '
o L\ J Fil=!
Lo o e
i 2 £ @
l 12\_?‘E)c D E
Load Power DC Type 5%
Terrminal: M3 screw (s
Tightening Torgue: 0.5 N-m maximum
(Approx. 5 kgf-cm) Loader Extension Cable Load Power
(- —\
——— ]
j Load Power
a2

AUM 5T0P
[‘- ]

Program Loader

I EE
= B
PEEEEREE

() () () ()

P

-t

*Sink Input Type

=
Load Power
o

O—
Load Power
o—

Nota*:

L1 1o L12: Load

The expansion unit must be powared by
the same power supply (both AC and DC)

as the base unit.

]

Input Fi_". [
Signals ie] '
(PNP Sink =

Input Type

—

hos

X L3 3 | S

-+

ced—d

r.t)o-u1;3‘5t

——

XLEX

XX)(;(X

Input
gignals
PNP Sink
‘lnput Type
¥ Base Unit
X2 x A¢' -éh
S +

14

coM 10 11 12 13 1a

. 18 18 17 NC
&S R

T =

]

GOM(+)

YE xpansion

Unit @

X

I-Wire Seas




I/0 WIRING

e e S R et S g i
' 2. Transistor Qutput Type (Base/Expansion Units)
¢ Source-Input Sink-Output Type S Wive Sender
¥ | 1
:
_ _ _ _ _ _ _ _ L]
i
. 1
— rin rfa Expansion quut H i '
Signals ! j—«l \ 3 Cabie Signals —= :}E \ ! L
- {NPN Sourca’ (N & [ l:\IPNtS_Igurce, O L
npu pe
DC Type tnput Type W Base Unit pury
lvoer S 3 T &)
H ] £3 | €3 x * L 1 EI €16 183 1 1 60
= SCOM g 17 3 a4 5 B TV, -ml»: w1z 11 14 5t LJ] )
s souace
100- L b 0 1 2 3 1 % 5 7 =\ MICRO-1,/NF 1L 1 s s 1
240V DOWER RCRO Hewwooo o(Gomm oDpweos b ool
5 o)l ST e mm o BESESE
) Fo
Ki 1 e
R EIRIN EPew unysaN] ][]
i 2 i} 05 -C0d COMY W F 20 D1 21 NT Na NS Com -Com Y Y
X EIFCIREI | L€ ] LI & MANKIIR] X I G eI TEM NI LS
]l 4
= L= | T———
Grouding Resistance <§
10052 maximum &
Lt
@ oy
G I | oo Power 280VAC £ c Qﬁ f—‘(+\'l.oad Power
1 12t0 24v DC B 1120 2av pC
&) I—— J 0 24 E G‘D
51"l 2 3 3
G‘ 24 or DE
X 12v D¢ gco‘:
?} DC Type 5 S -
16
L 12

Loader Extension Cable

1

=

W STOP

- -

Program Loader

s () () (B (2) o) () (5

7 | El NOT

() B D (5 B B () ()
(o] (2 (ER) B8 (5 Cme) (o) (o)

\ J

-

L1toL12: Load

Terminal: M3 screw
Tightening Torquse: 0.5 N-m maximum
{Approx. 5 kgf-cm)

Note*: The expansion unit must be powered by

the same power supply (both AC and DC}
as the base unit,

15



170 WIRING

@ Sink-Input Source-Optput Type

3-Wire Sensor

—————— -

o - - COMI{+)} i
Input rt T { ‘ l [ ‘ I ‘ lgp‘.'m1o 17. i
Signals 1 '\ E' t Is?gp::m Y - L .:
(PNP Sink 1 JL1 : J\ (PNP Sink L A \
Input Type ; Input Type
e ' v Bastl!m;!lmt W Expansion Unit
I B = A O ale’ <ICAE R SO ISI6 é

JI?:Q‘ [} il 1 3 L] 1] L3 : "~ e " 12 " " 1L} il 3 [T et

@ 6L TIRK g
-

ué
q 100- 2 3
% g -
ﬁg _ 2A%0V g CA L1 to L12: Load
ek
J « E
® : l?l |-1 e: E’ é @
=
L Load Power I ?g\%c Se v we
e 1 e Load Power
. E (-1H) 12 to 24V DC DC Type 5O —)H] 12 to 24v DC
Note*:

The expansion unit must be powered by

the same power supply {both AC and DC)
as the base unit



ALLOCATION NUMBERS

Name Allocation No. ' * No. of Points
Input 0-7, {10-17: when using expansian unit or serial 1/Q module) Bl16)
L 6 200-205, (210-215: when using expansion unit)® 6{12)
Output G
Lo | 200-205, (210-217: when using serial /O module}* 6 (14}
i : .| 400-407,410-417, 420427, 430-437, 440-447, 450-457, 460467,
Internal Relay 470-477, 480-487, 490-497. 500507, 510-517. 520-527, 630-537, | 160 {can be maintained)
i . 540-547, 550-557, 560-5687, 5670-577, b8D-587, 590-597 B
; 600-607, 613-617, 620-627, 630-637, 640-647, 650-657, 660-667,
Special Internal Relay | g7 577’ 680.687, 690697, 700-707, 210-717 96
Counter 0-44 _ : g ' 45 {can be maintained)
Reversible Counter 45_46 ' 2 (can be maintained)
1. T(T“')_.l}n
Timer ) : 0-79 : ' 80
Single Output 0-95 96
Shift Register 0-127 128 {can ba maintained}

Note™: Qutputs 206 and 207 cannot be used.

eSpecial Internal Relay

No. Funpction - Rermarks
600-677* Setting key matrix input ON/QFF statuses ' For readout only
gBO-ﬁB?' Key matrix scan output For readout only
680 Setting catch input ON/OFF status For readout only
691-697 Unassigned
700 Unassigned ]
701, 702 Start control N
703 All outputs QFF
‘;E? lnitiatize pulse {Turns ON for 1 scan when starting) For readout only
705-712 .| Unassigned
713 1-sec clock reset -
L_21_14 1-sec clock {Duty 1:1) For readout enily
715 100-msec clock {Duty 1:1) For readout only
716 ) Timer}cdunter preset value changed For readout only
717 In-operation output For readout only

Note™: These special internal relays are available when using a serial I/O module.

Supplementary 1 Input and output numbers are atlocated as shown below.

Jnputs 1010 17

E xpansion
Unit

Base
WUnit

Qutputs 200 to 205 Outputs 210 to 215
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ALLOCATICGI« NUIVIBERS

L Supplementaryg

Setting Key Matrix Input
600-677 ON/OFF Statuses

ON/OFF statuses of Mx N (M=11t08, N=1 to8) key

matrix are set to special internal relays 600 to 677 {64
points maximum).

For details, see Serial 1/0 Module Users Manua! EM230.

680-687 Key Matrix Scan Output

When FUN34 is set, special internal relays 680 through
6B7 are scanned B times repeatedly in one cycle, generat-
ing outputs. Allocating these scan outplts to real out
puts can constitute a key matrix of inputs and cutputs,
For details, see Serial 1/O Module Users Manual EM230.

Setting Catch Input
690 ON/OFF Statuses

713 1-sec Clock Fléset

While IR713 is ON, IR714 (1-sec clock) is placed in the
reset mode,

P

While Input O is scanned, the catch input status is set to
special internal relay 680,

For details, see page 33.

701, 702 Start Control

714 1-sec Clock

While IR713 is QFF, IR714 generates clock pulses

oscillating at 500msec ON and 500msec OFF (duty ratio
1:1).

500 msec 500 mseg
—y ]
IR714 \\ :_\\ \ N
1 sec
715 | 100-msec Clock

The MICRO-1 operation can be started (RUN) or

stopped {STOP) by turning special internal relays 701
and 702 ON or QFF.

701 | 702 | MICRO-1 Status

OFF | OFF RUN
ON OFF sTOP
OFF | ON RUN
ON ON RUN

The MICRO-1 operation is started by turning special
internal relay 701 OFF with the RUN/STOP switch on
the program loader set to RUN, and is stopped by

turning 701 ON and 702 QFF with the RUN/STOP
switch set to STOP,

| 703

All Outputs OFF

IR715 always generates clock pulses oscillating at
50msec ON and 50msec OFF,

50 msec 50mséc

N S
N SESESESESESESES
100 msec '

Timer/Counter Preset

716 Value Changed

When timer/counter preset values in the MICRQO-1 basl
unit are changed using the program loader, IR716 goe
ON.

IR716 is reset when the program is written into the use
memory by pressing TRS, ENTR and ENTR keys.

717 in-operation Output

When IR703 is turned ON, all outputs 200-205 and
210-217 go OFF,

Seif-holding circuits using outputs 200-205 and 210-217
also go OFF, and are not restored when |R703 is turned

OFF. Internal relays and shift registers remain un-
changed.

704 initialize Pulse

When the MICRO-1 starts operation, IR704 goes ON for
a period of one scan.

—‘1—1‘—‘* 1 scan time
IR704 X\

Start

tR717 remains ON during operation.



INSTRUCTION WORDS

INSTRUCTION WORDS

l
1. Basic Instruction Words

Symbol Name Relay Circuit Symbol Function Page
Reads the |/Q status after storing an intermediate
LOD Load +_| l_ result. 20
NOT NOT - ,H/ Inversion 20
ouT Output —@ I Output 20
AND | AND - HE— Logical AND 21
OR | OR | E II: Logical OR 21
TIM Timer ——l ’—- TiM —- Timer 24
CNT Counter t CNT p— Counter 25
SFR Shift Register +— — sFR |}— Shift register 28
—
SOT Single Output |»——-| I— 507 p— Leading-edge differentiation 30
MCS Master Control Set ——a MCS —‘1‘ Starts a master control, 31
MCR Master Control Reset | ——— MCR Ends a master control. 31
SET Set — SET Sets an output, internal relay or shift register, 31
RST Reset — RST L-} Resets an output, internal relay or shift register. 31
JMP Jump —_— JMP —+ Jumps a designated program area, 32
JEND | Jump End ——— JEND —* Ends a jump program. 32
END Endg Ends a program. 32
2. FUN (Function) Instruction
FUN No, Relay Circuit Symbol Instruction PagL
'TFUN100 Equivalent comparison instruction for the
FUN100 to FUN148 | to 146 [ counter’s counted values 27
Equal to or greater than comparison instruction 27

FUN200 to FUN246

FUN200
o 246

for the counter’s counted values




INSTRUCICHN VVCWOCS
T = T
Load ‘ Not [y Output
LOD INOT lOUT
] 3 —
e Relay Circuit LoD ouT Example;l
Instryction Instruction . H
eRelay Circuit ®Program List  ®Key Operation
To— - g o] 2o
E input 1 i iDutput e '_|2 @ nsmr;gic:c;on Data | |LOD
e oo G | eyt (o 3 0
(95 a3 e i — ‘g:d, ouT 200
Y[ s 1 Output :
Bus  _,1 fnput 1 L 400 Instruction oDHNOT @@I 9 |
1 1 : i
{Start) i _4/{_ i 201 @ Wires Data = .
- R — A1 . LOD NOT | 400 | (L0
r LOD NOT lnstruction OouT 201t
: | ovrj(2 ({0 o
&Praogram List .
instruction ] *
Address Data
Word Ti Instruetion | o, SHF E]
0 LOD 1 __| Word [ j
e — e DD
2 LOD-NOT 1| ouT 202
3 QUT 201
o BT SRR
Koy Operation Word
&diiiens LODNOTC 1
0 , @ NTR ouT 203

Input 1

lnput 1

LoD

NOF

i o
=
L_"!

20

Qutput 200 ON

Qutput 201

e Time Chart

ON
OFF

(NOT)

OFF

NN o :::

eDescription

The LOD instruction is used to program the
beginning of a rung or section of a rung.

The NOT instruction negates {inverts) the read
input status, '
This instruction is used as an auxiliary instruc-
tion for a LOD, AND or OR instruction.

The QUT instruction is used to assign the
output address and ends the rung.

@-@.ﬁ

*The SHF key is used between two instruction keys
pressed successively, .
For example, LOD TIM, LOD CNT,and LOD SFR,

Note ] OUT Instruction

1. Multiple programming of QUT instructions.
Arty number of OUT instructions can be programmed in
parallel.

LOD 1
1 @ ouT 200
@ b ouT 201
QuT 202
‘ Eg ;

Notes for repeatad pragramming of OUT instructions.

If more than one QUT instruction of the same number is
programmed in one scan, the OUT instruction nearest to
the END instruction is given priority and its status is

outputted.
ON The same output number
‘553‘/7

In the example at left,
Output 200 is OFF. tf
monitored in this stata,
Qutput 200 blinks.

'__| OFF /
F—— (=5

3. The following circuit cannot be programmed,

- @ H
Bl

sl

— E @
The circuit at above left cannot be programmed.
Use MCS/MCR instructions or modify the circuit &
shown at above right.

@)




INSTRUCTION WORDS

i tnput 1 (LODT?V—-
E-_‘ I‘—P——r"\o-.-wl’

--._---I.-..

{QR2)
" OR Operation

#Program List

Instruction
Address Ward Data
0 LOD 1
1 OR 2

eKey Operation

Ad dress
=3 [

programming a
parallei contact
circuit.

@ Time Chart

i

Input 1

]
fnput 2 —{—:.-@_
oupe | FALA

®Relay Circuit T

Address
o Key Dperation L R B ENTR
) E2TIT -- @ TIM

I AR __ A
AND
AND
Example
I B . "
sRelay Circuit eThe AND instruction AND program of a timer '”St;"'ci'o"
is a logical product > G I
:'n?t?ummn instruction used for Relay Bircun H
Firpii 1 input . | prograTn'xing_ : series —
i Y circui
:H I——:—l l_“:f“""',""i gontact circu o Key Operation 0 -.-eoe . @ .
b e 40~ |
| A o e (o] (1] (1] o)
@Time Chart
®Program List m
Instruction Input 1
Address Word Data
0 LOD 1 %
1 AND 2z Input 2
Output m
sKey Operation
Address
@ e
OR
sRelay Circuit SThaO8 instructicn OR program of a timer instruction
LOD is a logical sum 7
e & Instructien instruction used for _I ,——r—



i3TRUCTION WORDS

- E— G e—— T v = —

AND Load
LOD| E
N L J [ EF} ] [ Example |

For the following circuit example, the AND LOD instruc-
®Relay Circuit tion can be used in two ways,

iLobW  iL0D2)]

! 1 k] [
= o A AP —
I 1 ; | |2._'._. ..-J‘E)umu:‘ -—--: }—T
' ; \_f’r 1 4 4 L_‘ 6
! 3! L A= —
1
ARD LoD 11073, Block A Block B Block C
®Program List ® Key Operation eProgram 1
[ Instruction Address e e Operation g
Address ns\&;rd Dals Qisaitee; Instruction E Register Stack Register
|0 | LOD ! | _Word 1. A(LDU I
i e ey - = 1N
2 DR 3
I~ LOD 3 1
3_IAaNDLOD} [ L. oR LD 18 (500 U:E e
5

AND-LOD

oo o) )| 205
[ OR

AND-LOD

ANG-LOD ‘ -:: /
1

im

@ Time Chart o(s"R 2 EE Uﬁﬁﬁl

— W AND-LOD Lt'l’i[: :i[:il

AND
operation

SO R,

tnput 2 }
® OR operation

frpued W/%_ :;é"apms - Programs (Blocks A and B) stored respectively by LOD1
and LOD3 are read by the AND LOD instruction, thus
7/7/W forming a circuit connected in series.

Then, Block C starting with LODbS is programmed, and
the Block A/B circuits are connected in series with the
Biock C circuit by the AND LOD instruction.

Suppfe@ eProgram 2

Cutput

®Circuits starting with LOD are connected in series,

* i ister and stack register statuses Instruction . Operation
Operation register a g Word Datd Register Stack Register
i . i LGD 1 LOD 1 I
Qperation Stack Registers A
Register {8 maximum) OR 2 (0 R 2 EE:I \
LOD 3
1 - OR 4_| g(Lo0 3 F’j :—J‘j
H— oo «t8: (BB (5
\- OR 8 o0 5 % :
L
——— Shifted down. AND-LOD C E:l 4
- =l Ed Ji=t=
A : teica | JEm
LoD 2 : AND-LOD ﬁ[:
o R 3 }_.}__ al .8 /

// ~——— Shifted up. AND-LOD Eﬁumé j L |

r I-Ez:]r After Biocks A, B and C are stored in sequence, the AND
1
3

AND-LOD LOD instructions are used continucusly two times, and

the circuits of Blocks A, B and C are connectad in series
seguentially.

In this case, note that the sequence of the stored circuits
and the number of read operations. The relation between
The AND LOD instruction is used te connect circuits the LOD instructions used and the number of AND LOD
starting with a LOD instruction in series. instructions is as follows.

The number of AND LOD instructions
= The number of LOD instructions — 1
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INSTRUCTION WORDS

E r | OR Load
S TIe) e
H e
— Exampie
eRelay Circuit For the following circuit example, the OR LOD instruction
elay Lircui can be used in two ways.
OR LOD 1 2
poormmmTmoss 51 o ! Block A $p—ma—r] }——] }———T—
1 I 1 I__L__ ——— m I
l‘::::::::::::::::': f '{?‘_‘f:'f -‘E Bisgk B '_—_{ P_-I |4_—"
3 41 ! 5 6
 —— i siock ¢ f——— F——|
oProgram List e Key Operation eProgram 1
e Instruction M : =
Address Word Data ns\t.{";‘r:;lon Data A kzg ]2 Hl""‘”z—
6 oo 1 50 . \l
L AND 2 |_AND 2 =
2| oo 3 e 3] B(.8} }-N—Hi—J bt
3 [ AND z TANG a
4 OR-LOD | OR-LOD P ™
LOD 5 0R-LOD Eﬁ-n 3 J
AND B8 \ =
LOD}[ENIR | | 22
. . OR-LOD LB 8 . & NI
#Time Chart ClanD 5 B ’Ij,i.,,lzf)
N OR-LOD E’Eé’ J
Input 1 ¥ AND of
w {nputs
Input 2 [ A 1and 2
H OR .
. Programs (Blocks A and B} stored respectively by LOD1
Input 3 m\&\\\\.\ Oparspion and LOD3 are read by the OR LOD instruction, thus
AND of
i ,: | W Inputs forming a circuit connected in parallel.
Input 4 ! L | ' 3and4 Then, Block C starting with LODS is programmed, and
! i the Block A/B circuits are connected in parailel with the
Output \\W : Block C circuit by the OR LOD instruction.
®Circuits starting with LOD are connected in parailel.
eProgram 2

upplementary | Instruction i
E PP Y | Word Data A(LOD ¢ freet
®Operation register and stack register statuses :\SB ; \
, . LoD 3 [y L2
Operation  Stack Register LOD 3 8 (50 3 |HHF HE
Register {8 maximum) AND p \ \
— SND o eG4 [T N rwvcsivay i ruors
LODI*"”_”—" w8 LA Clanp 6
’ OR-LOD /
' OR-LOD R —
\ Shifted down, OR-LOD t:li-l s / i
304 T2 . -
LOO 2
L0 2 Hi—— on oo | ST J

/ : Shifted up. After Blocks A, B, and C are stored in seguence, the OR
EEEEE—— LOD instructions are used continuously two times, and
- the circuits of Blocks A, B, and C are connected in parallel

OR-LOD ERL sequentialty.
In this case, note the sequence of the stored circuits and

the number of read operations. The relation between the
LOD instructions used and the number of OR LOD
instructions is as follows.

The OR LOD instruction is used to connect circuits ] ,
starting with a LOD instruction in parallel, The number of OR LOD instructions
= The number of LOD instructions — 1
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INSTRUCTION WORDS

TIM

Timer ) ,
e Timer numbers 0 to 79 are 100msec countdown timers.

108msec Timer

Mok I g—
| ®Relay Circuit I Supplementary
Timer No. 1. sWhen the operation result immediately before this
”‘ TIMS =] instruction {which is a timer input) is ON, clock puise
: 50 . counting is initiated,

Val .
Preset Value eWhen the counted value reaches the preset time, the

2 T5
— l__.._.{ - thmer output turns ON.

eWhen the timer input is OFF, the preset value is set.

eProgram List ®¥ ey Operation oAfter_ the _time up, the counted value remains at 0 until
e Aduress the timer input turns OFF.
Address Word Data U---@ aThe same timer number cannot be programmed more
0 LOD 1 than once. (Error message “DOUBLE ERROR" is
1 TIM 5 dispiayed when the program is entered.}

2 50 "‘[”“']@ : ; -
— ere) 5 — Olf the preset value is changed durmg‘a timing opera-
- e Ta & zw@@ tion, thg timer remains unchanged with the previous
& ouUT 500 preset time for that cycle, and is changed from the
nexttime cycle, {However, if the preset value is changed
3"'@@ to 0, the timer stops operation, immediately turning

L

ﬁ the cutput ON\) :
"'[AND i 2. An output can be programmed immediately after the

. {—W TIM instruction.
~{0UTl 2 ENTR ’ -
J 2 )L j{o o) ,
TIMS
—i—] ™
o Time Chart
Instruction
sv,zord' Data

s Lag !

I 1
BRUE 1 5sec '&. Sg
[~ E ]
Timer & M/ ouT 200
1

Input 2 T4 3. Timer Accuracy
Output 200 Error Maximum l + 3 scan time ]
o Minimum I_ —100 msec + 1 scan time
® Timer preset values are 0 to 9999, Fluctuations when a 1-sec timer is made +3% 10 ~9%
(when ona scan requires 10 msec)
eWhen timer instructions are programmed, two
addresses are always required. A timer instruction 4, Power Failure Memory Type Timer
and timer No, should be set at the first address, and An ordinary timer does not have power failure memory
the preset value should be set at the second address protection. A power failure memory type timer can be
ualways the next address). formed using the 100-msec special internal relay (715!
; or the 1-sec clock {714) and a CTNT instruction,
1 Reset
—- CNT
| | Pulse HI!.]
7l5 {10 sec)

ion
|ns::‘;c;é| Data
LOD-N 1
| _LOD 71%
CNT 1
100

Note: |n this case, the counter must be designated tolbe
held at the starting time using FUN7.
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INSTRUCTION WORD

e

Counter
CNT

1. Adding Counter

& Two types of counters can be selected, depending on their numbers.
1. Counter Nos. 0 to 44 are adding counters.
2. Counter Nos. 45 and 46 are reversible counters.

¢Relay Circuit

1 . Reset

CNT

T~

2| i
] Pulse

®Program List

5 — Preset

i Ia———lc'

Counter No.

Value

' o Key Operation

“
T LN
Address l"s;;:f:;o" Data | Address ¢ O~
o o ot 1))
1 LOD 217
e e
3 5
- T
5 AND-CNT 1
6 ouT 200 |
34 5
{uon][ s J{owm]
s-~{asc] e Jfowr} (1] o)
oo
®Time Chart
Reset %
Input 1 1 2 3 4 5
Pulse % % @ %@
Input 2 H
Counter 1 Y AND
, operation
f Counter 1
input 3 77 ”4' and bt a
./ A
Output 200 ﬂ

®The counter preset values

@45 adding counters are available: Nos. O to 44.

®The counter should be programmed in the order of
reset input, pulse input and CNT instruction.

are 0 to 9899,

Supplementarﬂ

1. #The same counter number cannot be programmed
more than once,

eWhile the reset input is OFF, the counter counts the
leading edges of pulse inputs, and compares them with
the preset value. When the counted value reaches the
preset value, the counter turns output ON and the
ocutput remains ON until the reset input is turned ON.

sWhen the reset input is changed from OFF to ON, the
counted value is reset; while the reset input is ON, all
pulse inputs are rejected.

eWhen power is OFF, the counter's counted value can
be held using the FUN (function} designation. (Refer
to FUNT7 on page 48.)

®5ince the reset input has priority, the counter counts
only the pulse input which has changed from OFF to
ON subsequent to one scanping after the reset input
changed from ON to OFF.

B

i !Invalid EValid

! More than one
scan is required.

Reset Input

Pulse Input

2. The output can be programmed immediately after the
CNT instruction.

 — }1— CONT
Instructi

s;vl.;sgon Data
LOD 1
LOD 2
CNT 1

1)

auT 200

29



INETIUCTION WORDS

2. Reversible Counter (Output ON at Counted Value D)

The reversible counters are available in two types: (A) Counter No. 45 is a dual-pulse type having UP and DOWN pulse

inputs. {B) Counter No. 46 is an UP/DOWN selection type which has a pulse input and an up/down selection input to -
switch the up/down gate.

26

{A) Dual-pulse Type Reversible Counter (B) UP/DOWN Selection Type Reversible Counter |
@ Ralay Circuit ®Relay Circuit
Preset Preset
1| Input III‘lnput
' HE CNT | el CNT
2| [PuHse ] 2| | bnput N
) OWN ;050 Zera ;&
) 3| |F’u|se ~ Output .___il l___ \ Qutput
[ Preset UP/DOWN [~ Preset
Value Selection Value
sProgram List e Key Operation ®Program List o Key Operation
. Address i Add
Address '"sw‘cyo" Data Addressw Ins:{luctlon Data e
PR Mgy o il ol vy o
Q LOD 1 4] LOD 1
1 LOD 2 1 LOD . 2|
e e e RThT
3 CNT 45 3 CNT 46 |
4 2] = o : i
__ 5 QUT | 200 _ 5 oUT | 200
{5 (e (o) fom) (=)o (o))
s-four) 2o J Lo J(om s-four) 2 J (o J Lo Jfom]
o Time Chart ®Time Chart
Preset Input | - Preset Input .
i H 1 s
1 ]
vepusel 4 LMD Pusetoput| | R ML MR R MR- MR
{IR e =
DOWN Pulse ___;_,__._.-._-_.2-_._ Selectian _;_— H H [ ] 1 ON: Up
2 TS R T T T T loput  3f 3 1 4 F 4t ) FOFF:Down
Counter 45§ 500 501 502 501 500 439 0 9999 Counter 46] _500_50: 502 501 50 493 0 9999
Counted Value ! H Counted Value H I
Output 200 ‘ Qutput 200 -
Supplémeﬁlary r—Supplementary

#When both UP and DOWN pulses are ON simuitaneously,
the counter does not perform counting.

®Three inputs are required: preset input, UP pulse and
DOWN pulse.

#When the preset input goes ON, the preset value is set, and
when the preset input goes OFF, counting is started.

@ The counter output is ON only when the counted value is
0.

e After the counted value reaches 0 or 99299, it changes
from 0 to 9999 or from 2999 to 0.

#\When a reversible counter is programmed and operated for
the first time, the counter will not operate properly if the
.preset input has not turned CN. The preset input must be
turned ON to set the preset value into the counter. The

preset value is not cieared by the reset input designated by
FUNB,

eThe UP/DOWN selection input selects the counting mode
depending on the input condition.

ON: UP count
OFF: DOWN count

®The same counter number cannot be programmed more
than once.

eWhen the preset value i ¢hanged during counter opera
tion, the new preset value becomes effective immediately.



INSTRUCTION WORDS

Tl

&

¢ Counter Multi-stage Setting Example

TI Reset
3

) 2| I Pulse 12

¢

L] Funios
5
by FUIN203 202
10
FUN203 .
- 9
400
FUN203 .
e

®Program List

Address Ins\t{;:::éion Data || Address lns‘t‘.ai‘;:‘t;on Data
0 LOD 1 9 10 )
1 LOD 2 10 OuT 202
2 CNT 3 a1 FUN 203
3 12 12 9
4 ouT 200 | 13 ouT 200
5 FUN 103 14 FUN 203
6 5 15 6
7 TouT 201 16 AND N 400
8 FUN 203 17 ouT 203

eoKey Operation

LOD @lENTR
ool 2 ) om)

1

]

]
v

PR e

2l

88

jo] I
c z
= 0
E]Z

(o}

-
@H

@ Time Chart
Heset1'_.
puusez-é——,.—,l-,-—,.—_,.—,.—,.—..—ﬁ—,.—.—..—
ovrall 13 3 4 4 & % 5 b4 iy b
Counted Value : i : i -
200 7 o
201 —-I : }
1 1
203 R @00

e47 counters {0 to 46) can perform eqguivalent
comparison and equal to or greater than comparison
operations with respect to optional values.

e Corresponding to counter Nos, Oto 46, FUN1Q00 to
FUN146 (Counter Ng. + 100) are equivalent com-
parisen instructions and FUN200 to FUNZ246
(Counter No. + 200) are equal to or greater than

Counter Equal To or Greater

' "~ iCounter Equivalent
FUN100 tO{EUNIAIB Cglr;np::iso?'lull::tﬂ:ction !FUN2{][] to FUNQdﬁiThan Comparison Instruction

— |

comparison instructions.

Supplementary
1. ®Regardless of the status of the counter, this instruction
merely compares the counted vaiue.

#Both comparison instructions have the same functions
as the LOD instruction but do not have a function
corresponding to the AND and OR instructions;
therefore, insert an internal relay if required.

®The same FUN number can be used repeatedly for
different preset values.

2. Sample Program for Equivalent Comparison

Instruction Data
| 1 'l Word

LOD 1]

LoD 2

CNT 30

: 1000

FUN 130

500

®Time Chart

CNT3D
Counted Value

FUNI 3G
10UT20qQ)

Output 200 Is turnad Ol whan
the counted vylue iz 500,

3. Sample Program 1 for Equal To or Greater Than
Comparison

Instruction
' | Word Rata
1 e LoD 1
— F— &0 LOD 2
CNT 15
600
[P | (=) FURN T 2i5
350
ouT 201

®#Time Chart 350 35

CNTIS
Counmd Vaiys

FUN215
{OUT207]

Qurput Z01 is turned ON when the
countsd velum is batw sen 350 and 600.

4, Sample Program 2 for Equal To or Greater Than
Comparison

Frstruction

- . Ward _Flati
1 ”z CNT & tgg ;
7 500
CNT 40
S00
o = 1%
150
e =
00 FUN 240
100
AND-N 400
ouT 202
@Time Chart
0o 150

CNT40 | o Mo ————
Courted Value

FUNZ40
a0

5 t 03 oUT400 ‘j

counted valud i3 betwesn 100 and 145,

2

A ) Qutput 202 i3 ur ned ONwhen tha
a™ (Cz“



INSTRUCTION WORDS

| Shift Register in Forward Direction

SFR

»Relay Circuit OStruct:.l rat Concept
1| |- First Bit No. l
1 IResel Otoi27 = First bit No. is O.
‘ 2 SFR ’—! Data 3 The number of constituent
. 3' IPulsa 2 JLast Bit Qutput 2 bits is 4.
St I e T constituent I Pulse — Shitt direction
Data Bits 1 to 128

#The shift register has a total of 128 bits, and an
optional number of bits can be specified for the
shift register.

I
¢

o { ®The shift register must be programmed in the order

of reset input, pulse input, data input, and shift
register instruction.

202 ®The shift register requires two addresses for pro-
(A3 gramming. The first bit number is set at the first
'r_'ll 203 address and the number of constituent bits at the
second address,

1
Pt

®Program List

> Forward Shift Ragister
Address Ins;;t:f:;on Data Reset Etrer B
&~ I l . ir it No.:
0 LOD 1 o SER (l-jast B'tt 0 to 127
tou
1 LoD 2 1——-“'—ixﬁ 1st bit Mo. i
2 LOD 3 Data Neo. of bits No. of
3 SFR 0 §—First bit .n..-__.l l_.a_. Constituent
4 4 |+—4-bit configuration Bits: 1 to 128
5 LOD-R | 0 {«load Bit O status
6 ouT 200 ' l
7 LOD A 1 |+ Load Bit 1 status Supplementary '
g ot 241 , ®Each bit status can be loaded using LOD, SHF and SFR
9 LOD-R 2 leLoad Bit 2 status . .
instryctions,

10 ouT 202 )

1 LOD-R 3 |+ Load Bit 3 status ®The last bit status can also be outputted after the SFF

12 ouT 203 nstruction.

|, Resat
LA sFhR Last
. P i
b ey Operation AR '
] JI IDaxa !

(5]
g |l o
o LS
m
3
-

)
@ LoD!| suF |} SFR E] ENTR —it —@)—1
IF" l
201
e or)(2) ) =it~
Instruction Data
(2 o e
LCD 1
(o TRDooEE—
LOD 3
LCD SFR @ SFR SFR g
ouT @r{) @@ ouT 203 |« The Iast bit status is =n:.!l.lt;:u.nted.
s LODR 0
ouUT 200 . N
) LOD.R 1 Each bit status is loaded.
eTime Chart __ﬁ \__C_)—UT 201
R v
Bt I 35 0ne a7 mors scans ors reauies. e An optional bit can be turned ON {SET) or OFF {RST]I
Pulse 1pfappARpnA e using the SET or RST instruction.
ove ALY [
1RO} 200 .
q{ ) T RST
{A21 202 = The SET or RST instruction can be actuated by an op
| = tional input condition. The bit number to be turned Of
(F3)203 ar OFF must he specified after the SET or RST instrue

tion,

L



INSTRUCTION WORDS

Shift Register in Reverse Direction
SFR INOT

®Relay Circuit

eFor the reverse shifting, use the SFR NOT instruc-
tion and program the |last bit No. at the first address,

~—-\|l }—Hese{ SERN Reset
1 | 20 _.| l_
Pulse |  Lost @ 1 SFRAN (lsast Bit
P——I l'—— Bit No. —.— Pulse Last’ utput 2 )
3; 1 Data 7 __I I_. ?\jt Nof. LSS:OB‘II‘??NO-.
MNo. of 0.0
L { Bits ! —{ ’____Data Bits Cl\:lgu:\sotituem
4 Bits: 1 to 128
A21
g | ‘@_.
a23 i | Supplementary
L
202
T @A bhidirectional shift register can be made by combining a
25 ) forward shift register and a reverse shift register.
- J\ H
®Example of a bidirectional shift register

#Program List 1
——1 | SFR
Instruction 1 122
Address Word Data ] | lz [B'.:t"r:::. )
) LOD 1 § - | B
1 LoD 7 — Ui !
2 LOD 3
3 SFR-N 20 i+ Last bit ) | It SEAN
4 7 |+ 7-bit configuration . 5 33: i
5 ouT 200_ —— Bit No.
6 LOC-R 21 |~ Load Bit 21 status & No. of
""'—'I I""'— { }
7 ouT 201 Bits
8 LOD-R 23 |+ Load Bit 23 status —_—
s | out 202 +—} ()—4
10 LOD:R 25 |+— Load Bit 25 status B
n ouT 203 i} @_
R
— = @_.
oKey Operation 4
0 [ o
ooz J o) our)( 2 Lo J(+ J[em —
OO D00 R —
5]
SFR|[NOT|| 2 QuUT(| 2 ENTR LoD a
() (em oo} Jfser)( 2 J{ o J{a] 1
foor) (2 J e JCo Jfews] v (2 ) Lo ) (5 ) ) R,
¥ LOD-R 123
QuUT 200
LOD-R 124
sStructural Concept " Four 501
No. of Constituent Bits {7 bits} LOD-R 126
™ ouT 202

Is
Last Bit Reverse Shift
I o

! No. of Constituent Bits {6 bits}
] = S
2 @ z @ % @ L "% FIFS( Bit Forward Shift
R21 R23 R2% e — 1 4
2 5
— ] 125 127
DO O © S =lelel=[el1=E
Oniy the bits marked with O are cutputted. Last Bit  Reverss Shift ,

No. of Constituent Bits (6 bits)

Only the hits marked with () are outputted.
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Single Qutput
SOT

sRelay Circuit

{Leading edge differentiation of NO input)

—Ar—— 7 —w0—t
r—H’]——— ST —o)—4

{Trailing edge differentiation of NC input}

#Program List

Address ins:,;léfg on | by ta_|
4] LCD 1
1 SOT 1
2 QuT 400
3 LOD-NOT 1
4 507 2
5 ouT 401
e Key

H
[=]
=]

£

2]
Q
=

LOD( |NOT

HEO00E
hielalala;
D

= 41}
C (=}

a
(=)
(=)
H

#Time Chart
Input 1 (NO) VM %__T Scan time

. 1 3
Input 1 INC} - 2 %

; q Leading edge
Qutput 400 % 4% ' cutput of input 1

| 1 .

Trail dge
Output 401 T %_ T mﬁ;:;:g:f input 1
T T

®The SOT instruction converts (differentiates) an
" input to a single pulse signal,

goes ON for a period of cne scan.

eWhen a relay output is specified, the output may
not operate depending on the scan time.

A maximum of 96 SOT instructions (0 to 95} can
be used.

®The same SOT number cannot be used repeatedly.

eWhen the input signal goes ON, the SOT output

Note

1;

if operation is started with SOT input signal ON, the
SOT output does not turn ON. To turn ON the S0T
output, the input signal must turn ON after starting
aperation.

. If an SOT instruction is used between MCS and MCH

instructions and the SOT input 2 wrns ON before orat
the same time as the MCS input 1, the SOT output 401
does not turn ON.,

I F—{ e —

+— |2_ s?T @
MCR
fnput 1 k\\ \\&ﬂ _IN\\\\\Y
oput 2l O EEE
Output 401 @ i

Output does not turn ON,



@

MCR
s L

sRelay Circuit

— |]— MCS
PR — |

1)
: Program A

it

{F— {}—«
O__‘.

MCR

sProgram List

Address Ins\t{;t;(r:‘tjlon Data
0 LOD 1
1 MLCS
2 LOD 2
3 :
N MCR

with the MCR instruction.

#Key Operation

i Mg, [MOS,
(2 ) ]

Press two times
to select MCH.

®When the input to the MCS instruction is OFF, all
inputs to the program (Program A) read after the
MCS instruction are forced OFF until the MCR
instruction is executed: when the input to the MCS
instruction is turned OFF, the program (Program A)
up to the MCR is inhibited from operating.

#The MCS instruction must be used in combination

INSTRUCTION WORDS

("7 ) Master Control Set [ Master Control Reset MCS and MCR instructions are set using the

double key MCS/MCR. Each time the key is
pressed, the key alternates MCS and MCR
instructions. Confirm the . display when
programming.

Supplementam

1. Input conditions cannot be set for the MCR instruction,
When the MCS ends with an MCR or END, all values of
the logical operation and stack registers are turned OFF,
The END instruction has the same function as the MCR
instruction,

2. Instruction statuses during execution of MCS instruction

Instruction Status

SOT, QUT All instructions are turned OFF,

SE_T, RST All instructions are kept.

TIM Counted values and outputs are reset.
Counted values are kept.

CNT, SFR Pulse inputs are turned OFF,
Dutputs are turned OFF.

Note: The execution of MCS instruction means that the input
condition is in the OFF state.

3. More than one MCS instruction can be set for one MCR

instruction.
— F—— MCS
-r—-—-—l }2 —@——-4
+—i |3—— MCS
] }‘ {201 }—14
+— E— wes
e ——TacCan
MCR

The above master contral circuit gives priority to Input
1, Input 3, and Input 5 in this order,

4. MCS/MCR instructions cannot be nested in another pair
of MCS/MCR instructions.

sSet Reset

tRelay Circuit

*Program List

Addrass Ins%{;fgan Data
0 LOD 1
1 SET 200
2 LOD 2_|
3 RST 200

#Time Chart

W
1
ISET

2 _=_L_
lrsT

@ Key Operation

) o
HUEEE
=alE

D EE

®0utputs, internal relays
and shift registers can be
set (ON) or reset {OFF)
using the SET or RST
instruction,

| Supplementary

1. Sample Program

, 2 SEY Ins;;g(r:;lon Data
“ 400 Internai LOD 2
Relav SET 400
) ”3 RST LOD 3
400 RST 400
LOD 4
) | 4 SET SET R10
RI0 Shift LOD 5
Register RST R10
5
—iF— %

2. SET and RST instructions can be used for the same
output repeatediy. .

Note: SET and RST instructions operate in each scan
while the input signal is ON.

31



32

INSTRUGTION WORDS

2 S S—
JMP and JEND instructions are set using the doubl
Jump Jump End key JMP/JEND. Each time the key is pressed, the ke
JMP JEND alternates JMP and JEND instructions. Confirm th
. display when programming.

e Relay Circuit

+— |l-—— JMP
t—i O—1
! Program A
t+—iF —(O—
JEND

®Program List e Key Operation

Add Instruction | Addre“
ress Word ale
o LOD 1
e - I
Program A N . . .
[;j JEND —;s two times

0 select JEND.

*When the input to the JMP instruction is ON, the
JMP becomes valid, thus executing the program up
to the JEND instruction without processing (haotd-
ing all statuses}: when the input is OFF, the JMP
becomes invalid and the subsequent program is
executed,

rgﬁ)ﬁlement;rﬂ

1.

2,

JMP/JEND instructions cannot be nested in another pai
of JMP/JEND instructicons.

During execution of a JMP instruction, all statuse

between the JMP and JEND are held,

®Qutputs, internal relays, timers, counters, and shik
registers are held in their current statuses.

®Timer and counter counted values are also held.

o SOT instructions are all turned OFF.

The difference betweenr MCS and JMP is that the pre
gram within the JMP/JEND instructions is not executed
for example, if an output has been ON before JMW
execution, the output remains ON during the JW
executiion. i

End
END

®Relay Circuit

i -0
—
] [
H i
1 —O—
END
®Program List
Instruction
Address Word Dat;a_
0
1
2
| N END |

eAn END instruction is always reguired at the end of
a program,

| Supplementary J

1. When the entire user memory is cleared, END instr

2.

tions are written at all addresses.

®Execution of instructions from address O of the pn
gram memory to the address where the END instu
tion is written is referred to as a scan. The time!
quired for this execution is referred to as the scan tim

Therafare, the scan time depends on the address of
END instruction.

eThe END instruction transfers the results proces
within one scan for every END instruction to f
output, and then reads in the status of the inputl
preparation for the next scanning operation.



START/STOP OPERATION

o e R

START/STOP OPERATION

|, Start & Stop Using Program Loader

MICR(-1 operation can be started and stopped using the switch on the program loader,

RUN——STOP
Start

g |4

RUN— P
-DII-@@@ RUN-—STOPY .
EEREEEEE »
EEDEDEEE Operation

Connect the prograrm loader to the base unit.

) Start & Stop by Power Supply

When power is turned ON, operation starts, and when power is turmed OFF, operation stops,
[After the RUN/STOP switch on the program loader has been set to STOP, operation cannot be started by turning power

0N, Set the switch to RUN before starting operation using power supply.)

#C Voltage Type

Goes ON when power is
supplied to the base unit.

\mr
!W AC

Y . ®DC Voltage Type
'$' 9 163 |3 B S | €3 63| 63 |63 ““m'ﬁ
h_——"—'} — / < :
o B LT o el —
e [ o
(—) X, a
ERET S 2 - f £
= EEEEEREE @ Power L o
24VDCHI % £3| €3

Remains ON

Turn power ON, {POWER indicator goes ON.) during operation.

Approx. 6 sec later)

RUN state {RUN indicator goes ON,)

E;;E:Iementary

1. The MICRO-1 memorizes the RUN/STOP status immediately before power is turned QFF.
Therefore, when power is restored in the power failure protection period of 3 days, the
MICRO-1 maintains the same RUN or STOP status as before power was turned OFF. When
power is restored after 3 days, the MICRO-1 takes the RUN status regardiess of the status
before power outage, but the program is maintained.

2. If the RUN/STOP status stored in the MICRO-1 differs from the RUN/STOP switch paosition
on the program loader when power is restored, set the RUN/STOP switch to match the status
stored in the MICRO-1 and return the switch, then the MICRO-1 status is changed as the
switch position,

[Ex.] If the RUN/STOP switch on the program loader is at RUN but operation does not start

when power is tumed ON, then set the RUN/STOP switch to STOP and return the switch
to RUN,

RUN——STOP RUN——STOP RUN——STOP
—a — g | =

o || C—mm | —

If the RUN/STOP switch is at STOP but operation starts when power is turned ON, then
set the switch to RUN and re turn the switch to STOP, 33




START/0i10P OPERATION

s
ko E“O}L_J

2. STOP to RUN:

RUN/STOP QOperation Response Time
1, RUN to STOP: The MICRQO-1 stops operation immediately.

Afrer 2 seconds, “PC-STOP"” is displayed an the program loader.
After another 7 seconds, the program is displayed.

The MICRO-1 starts operation after 1.5 seconds.
After another 1.5 seconds, "PC-RUN" is displayed on the program loader,
After another 7 seconds, the program is displayed.

3. Stop & Reset by External Signal

®For systems requiring stop and reset inputs, any input number can be designated using FUN. For the setting method, see
FUN4 and FUNDS on page 46.

®When a stop or reset input is turned ON during program operation, the RUN LED goes OFF and operation stops. (All
outputs are turned OFF.}

®The reset input has precedence over the stop input,

{When the HUN/STOP switch on the program loader is at RUN}

MICRO-1

RUN
Status STOP 7 VA |"///;, /X//
I T T T
1 | |
Stop Input  ON [
il i v
T
1
oM
. Reset Input OFF

(When the RUN/STOP switch on the program loader is at STOP)

Note:
When a stop input has been designated by FUN4 anc

MICRO-1 RUN
Status STOPE 7274 Y
L
ON
Stop Input OFF %
Reset Input SEF %

the stop input s OFF {during RUN), operation
cannot be stopped using the program loader.

The switch is set to RUN.

The switch is set to STOP.

L

4. Start & Stop by Special Internal Relay

Special internal relays 701 and 702 take the status shown below while the MICRO-1 is in RUN or STOP status.

Special i
IR 71 oz
Status
RUN OFF OFF
S5TOP ON OFF

Operation can be started or stopped by turning special internal relay 7071 OFF or
ON using the RST or SET key on the program loader,

e#internal relay 701 can be reset {OFF) to start operation by pressing: @@

®internal relay 701 can be set [ON) to stop operation by pressing:

oS oont

[Supplementary |

Data statuses in start, stop and reset modes,

IR/SFA Status
CNT C Val
°”“‘“’P Ll TiM CNTA45 & 46
Mode Qutput Power- fo_\;ver- Current Counted
faiture Noa;:-kiire;p Value Value
Keep Area e .
AUN | Operating | Operahng Operating Operating Operating o
Reset OFF Cleared | Cleared | Maintained | Maintained |
Stop QfF Maintained | |_i-'!-ailntainet.i Maintained | Maintained
At start [_h._naintained iMalmamed L_pleared Cleared | Maintained




CATCH INPUT READ FUNCTION

CATCH INPUT (Short-pulse Input: 0.5 msec) READ FUNCTION

__________ -
Short | 0.5 msec |
Puise ' |

Signal
Sensor I !
= | 22 .
. I I
! 1s time l
llnput Signal 1 can tm |
S O POy S -

Input Terminal

¥ ]®]
CoMm ¢ 1
: Read input signal

0

Base Unit

hput O terminal has a cateh input {short-pulse input) read function in addition to the ordinary input function,

fice ordinary input signals are read simuitaneously when the END instruction is executed at the end of a scan, input
ignals shorter than one scan time may not be read. input O has a function to read short-pulse signals of 0.5 msec without
fii. (When short-puise inputs are counted by a counter, one catch input can be counted in every two scans.)

The read short-pulise input is set to special internal relay 690 {IR690) which can be programmed in a relay circuit, Opera-

tns of ordinary input and short-pulse input are illustrated below.

.Catch Input Operation Chart
il Normally Open Input

§4—- indicates an END processing

Read inputs simultaneously

1 scan 1 scan 1 scan _ 1scan ] tscan
Input Signal to 05
i =nput 0 Terminal + mese Q §
: NQ Contact} £ Ny W N

Y
LY \ . ¥ . b
\\ . i

]

I

; . This pulse cannot be recognized,
i

1

*
Y

LY
Short-pulse
lnput .4

)
% (]
) | l

by

-

1
H
1
1
4 \
|
|
1

-

! ON continuously
1

r
A
1 1
! |
i
1
1

-
-

A.'__-_-_ S

\
LY

V222

,

P
IRego ON W//////W//

OFF

'
1
i
i
[
'
1
1

R —

Ordi
InLLl?gv ggF V % %

t1; If the cateh input turns ON in every scan, lR690 remains ON.

k2: 1RE90 goes ON for a period of ane scan after the catch input has turned ON.

3 If Input O is ON at the time of simultaneous reading, the input is read to the ordinary input (No. 0). Pulse inputs
shorter than one scan time are read to IRG90.
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CATCHI INFUT RCAD FUNCTION

(2} Normaliy Closed Input

§4— indicates an END processing

Read inputs simultaneously

1 scan 1 scan | 1 scan 1 1 scan 1 scan
Input Signal to Ny N‘_
lnput O Terminal X X N
{NC Contact) 3
= =1 S El=N=
- . X " ary J [
b L LN L i
‘\‘ ' ! E % ! ! \ L+ This pulse cannot be recognized.
' 1 ) 1
% a0 ¢ Ya I % 'I 1 X ;
v 2 ! [ L5 ! ) 1 ! i )
% { ' o L AN i ] '
[ 'I i | \\ il [
% ) *.{ L P P
2 | 1
1R690 g';.‘F W 7 ﬁ : V7777777 A
E !
' 1
. ]
1
% 2

Ordinary ON
Input O OFF W/

T

2. Sample Programs

{1) Example to count catch inputs using a counter

Reset
Input
| |
CNTOD
Catch lnput ——— ?9? 100
IR 1T
Pulse
Input

Note: When the catch input (IR690) is used for the pulse input of the counter, one pulse input can be counted in
two scans. Pulse inputs occurring in every scan cannot be counted.

{2) Example of self-maintained circuit to hold the catch input for more than one scan

400 [ I Rel
Catch Input IR ——= elg? /:;n.a ay
11

—(
bt
400
400

Note: When the input terminal No. 0 is not used for the catch input, Input No. O can be programmed as an ordinan
input.
| Input ouT l
0 200
Il Y
| I \_/




PROGRAMMING (Program Loader)

R e == i P £ S5

PROGRAMMING

User programs for the MICRO-1 programmable controlier are programmed using the FC1A-HL1E prograrn loader,
! In addition, programs can also be made using the PFA-1H401RE, PFA- 1H404RE or PF2-2H4RE program loader and the

i gptional ioader extension cable FC1A-KL3.
Application software Ladder Input Program is available for programming on an IBM compatible personal computer.

This chapter describes the programming method using the FC1A-HL1E program loader.

1. Program Loader (FC1A-HL1E)

'} Part Description and Function

RUN/STOP Switch

Program Display

tnstruction and Numeric Keys

Function Keys

ProgramDisplay . ... ............ Displays programs and other data on the LCD.
RUN/STOPSwitch ... ........... Allows to start or stop the MICRO-1 operation.
Instruction and Numeric Keys. . ... .. See page 19 for their functions. .
FunctionKeys , ... ............. See the table below,
Function Keys
Key Function

ADRS Reads out the address to the display.
MON Monitors the /O, IR, timer, counter or shift register status on the display.

SHE Changes the function of double keys FIM, CNT and SFR.
[Ex.] Toenter LOD TIM, press the LOD, SHF and TIM keys, then [} blinks on the right of the display.

TRS Transfers or verifies programs between the program loader and the base unit.
INST Inserts program instructions.
DELT Deletes program instructions.
[ CLR Initializes the display or aborts the processing.
A Changes the display of address, monitor, FUJN or searching program instructions in the ascending order.
v Chanages the display of address, monitor, FUN or searching program instructions in the descending order.

VERI Verifies programs between the base unit and the program loader
READ Reads out FUN on the display or programs in the base unit to the program loader.
ENTR Transfers a program from the program loader to the base unit or acknowledges key operation,
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PROGHALuvi«a (Flogram Loader)

(2) Program Capacity

_j@_g_r_ga;\;gageﬂiae‘kﬁo. kP_r:c;gram Capacity
FC1A-HL1E 964 steps maximum
[ Supplementary |

1.

The FC1A-HL1E program loader has a program
capacity of 964 steps, but the MICRO-1 base unit has
a program capacity of 600 steps, Therefore, if opera-

tion of a program including more than 600 steps is
attempted, an error will result.

in programming, inputs and outputs can be allocated
up to the allocation numbers of the FA series pro-
grammable controller (128 inputs and 128 outputs),
but the MICRO-1 can use Inputs O to 7 and 10 to 17
and Qutputs 200 to 205 and 210 to 217 {16 inputs
and 14 outputs). Transferring a program exceeding
this range will result in a program error.

. The FC1A-HL1E program loader can also be used as a
1K.-step program loader for the FA series program-

mabie controllers, with some limitations on FUN and
other pperations.

. The FC1A-HL1E program loader contains a super
capacitor to back up the built-in CMOS-RAM memory
for a period of approximately 3 minutes.

(3) Display Examples
®Program Display
Address

Instruction No. and Data

l

[ i@ LOD T &3 |

@ FUN (Function) Display

Function No. Function Data

FuH 2 FC ERR 1]
1 E——;

Funection Display Function Message

eMonitor Display

Menitor No. Status (Jll: ON, [O: OFF)

CEE e

38

{4) Connection and Mounting on Base Unit
~ ble Connection to Base Unit)

Base Unit

- Loader Cabie
: ‘_// Connector
""\
H g

Connector
Plug

Loader Extension Cable
FC1A-KL2 (attached)
70mm curt cord

Lcader Cable
Connector

Program Loader

1. Plug in the loader extension cable into the connector

in the base unit and the program loader until the
latch is locked, :

2. To remove the cable, squeeze the tatch and pull th
connector plug out.

[Supplementary |
1.

The connector plugs on both ends of the loader

extension cable can be inserted 1o either connector in
the base unit or the program loader.

. In addition to the FC1A-KL2 (70mm curl cord} at
tached to the program loader, the FC1A-K L1 loader
extension cable {1.5m long) is also available optional
ly.

#Mounting on Base Unit

The base unit has four slots toc mount the program
loader. Insert the latches on the back of the progran’

loader into the slots and push the loader downward
The program loader is held in place.

Loader Mounting Slot

Loader Mounting Skt

td
L7 _ insert the latches into the
slots and push the program
loader downward.

Latch

& Removing from Base Unit
Push the program loader
upward 1o release the
latches.

The program loader can
be removed,




PROGRAMMING (Programming Procedures)

. Programming Procedures

]

n

Supply power.

—

e

1. Connect the program loader to the base unit using the
loader extension cable. The program loader is powered by
the base unit.

2. When power is supplied, a beep is heard and “POWER ON"
is displayed.

3. After approximately B seconds, the base unit status is
displayed.

“PC — RUN’’ when the base unit is in operation,

“PC — STOP” when the base unit is in halt.

Whaether the bage unit is In operation or halt, programming
can be done with the program Joader.

” _Clear the user memory [ w | ®Key Operation ENTR
1 in the program loader.
) .
sDisplay [ F’I Fal_ ,":1 1

]!_ Programming. —  j-==---oeoo i FUN initial settings . . . - . . .. o v cr o v v v See page 47.

~ ® Basic operatingprocedures . .. ... ... 0. See page 41.
[z J- - eef oner oo ) (2] (2]

Program is NO eDisplay

correct.

|

L. Address

[FROGRAM ERF

Syntax error address is displayed.

[eDisplay (Note)

i[puugg CHECE OF

Go to Check —a——{ Correct the program.
the program &)

Transfer the program
to the base unit.

—_——- e

Start operation.

‘;ERHOR LED is ON, see page 77.

error will result and the program cannot be run.

e Key Operation

Note: Program cannot be transferred while the base unit is in operation,

#Display when program transfer is complete.

TRS L T F EHD |

FUNS8 program check does not check inputs and ouiputs, therefore after checking a program including 1/0
numbers over the MICRO-1 1/Q allocation, "CHECK QK" is displayed. When such a program is transfarred, an
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PROGRAMMING (Frogramming Procedures)

A = = S

e ey s
| Supplementary Relation between FUN initial setting and user program

prouram Loader Base Unit
—
@ FUN Initial Setting Memaory Aran
] & Program .
Loader ser
User Program Memory Area . Memory Memory
| @ (RAM) {EEPROM)
Write
Readout
Verify

The FUN initial settings and user program are stored in the program loader RAM memory. They
are written into the user memory in the base unit by writing operation simuitaneously.

Sda)-le_m;tary Programming for the FA series programmable controller using the MICRO-1 program loader.

1. The following can be programmed:
®Program of 0 to 963 steps { 1K steps)
oF A series instruction words (except 2. listed below)
®inputs and outputs within the range of the FA series
® Addressed jump instruction (FUN300)

2. The following cannot be programmed:
¢Computing instructions {FUN147 and FUN247)
oCNT FUN instruction (for FA-1)
oFUN36 to FUN39 and FUNS6 settings
#Program capacity (FUN1 is fixed at 1K steps)

Note: A special cable is required for connecting the MICRO-1 program laader to the FA series programmable controtler

AN

Loader Extensi.on Cable: Type No. FC1A-KL4



PROGRAMMING (Basic Operating Procedures)

|3. Basic Operating Procedures
tBasic Operations List

Operaticn Purpose Key Operating Procedures - Page
Clear User Mermory The entire user program memory in the 42
program loader is cleared,
An address is selected for the program n
Selece Peogram the program loader and the contents at (| vem |) 42
Address
the address are read out.
Select Address
Enter Program A program instruction is entered into the ] 43
Instruction program loader.
Program instructions in the program loader
Read Out Program c - ; ()
Instruction are read out in the descending or ascending or 43
order.
_— " Select Address
T — A specified number of program instruc-
ro9 tions are deleted starting at the selected } 44
Instruction
address. No. of R
«
Select Address
Insert Program A program instruction is inserted at the I 44
Instruction selected address,
Change Timer/ TI::. o
Counter Preset A timer or counter preset valye is changed or a5
Value during during operation.
Operation
Mevy Preset Value
An |/O, internal relay, special internal relay ( )
Operation by SET/ | or shift register is set {ON) or reset (OFF) — T Mo 46
7 or

RST Instruction

using the program loader only during
operation.

RST

Required only for shift register

41



PROGRAMMING (Basic Operating Procedures)

I— =

Clear User Memory

The entire program memory in the program toader is cleared and END instructions are written at all addresses, Be sure to

clear the program memory before starting programming.

Operation
| Operation

_®Key Operation and Display

47

@ EHD ]

|£u pplementary J

1. Initial settings and FUN settings are also cleared by
this operation.

2. The program in the base unit user memory is not
cleared.

Select Program Address

An address is selected for the program in the program loader, When the selected address is larger than the maximum step
number (963 steps), a beep is heard to indicate an error, then retry to select a correct address.

[Opeation] 0 e ) (@)

o Key Operation and Display

o] () (=) (5] e
| 1EE LoD 1]

@u pplementarﬂ

1. An address can be seiected either in operation or halt,
2, Pressing the CLR key three times indicates Address 0,

e Key Operation

eDisplay
(Address}

G LoD 1|

Note:

The maximum address for the MICRO-1 is step
B599. The program loader allows a maximum of
964 steps to be programmed for a 1K-step

program used for the FA series programmable
controller,



PROGRAMMING (Basic Operating Procedures)

Enter Program instruction

Aprogram instruction is entered into the memory in the program loader.

i Operation [

Select Address

|

iKey Operation and Display

Key operation
procedure for
this circuit is
‘ shown below.
L

+— =

g@[ 5L

[ 1 EHD
M) ()]

b0
1=l
T
"marl
e er—

Eupplementary |

i. An output number is normally programmed only
onca: however, some program may require two of
more output instructions of the same number. Each
time the same output number is pressed on the
program [oader more than once, a beep is heard but
the output instruction is entered.

2. The same timer or counter number cannot be used.
When the same timer or counter number is entered
repeatedly, DOUBLE ERRBOR is dlspiayed on the
program joader.

| DOUBLE ERROR

3. When programming TIM, 2 CNT or SFR instructions
requiring two addresses, the first instruction must be
programmed first, otherwise the program instruction
cannot be entered.

Note 1: When the ENTR key is pressed, the instruction
word and data are checked. If an error is found,
a beep is heard and the program is not entered,

Note 2: When a program instruction is entered, the
address on the display advances to the next
address and the program at the address is

displayed.

Note 3: A maximum of 964 steps of program instruc-
tions can be entered into this program loader,
howaver the MICRO-1 can run a program of up

to 600 steps,

Read Qut Program Instructions

| Operation

ey Operation and Display

1

[
=

200

— v
Address !nl:;::;mn Data
100 LD 1
|01 oA 200
102 AND - N 10
103 ouT 200

% operation procedure for the above program is
nat right

[rogram instructions in the program loader are read out in the descending or ascending order.

------ Reaq out in the descending order

"""" Read out in the ascending order

{Select the first addrass to read out.)

o (2 3o (o] [ee]

{Address)

] 1ae Lo

Joerede

-3
ot
Y]
N i S

[ 1Al O
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PROGRAMMING (Basic Operating Procedures)

= == A

Delete Program Instructions

A specified number of program instructions are deleted starting at the selected address. When deletion is complete, the sub

sequent program instructions are shifted up.

u)peratao—] \_ Select Address \
NO.Qf
) () 9

o Key Operation and Display

“Tinstruction |
_word D‘ﬂ

E i o, ... 2| w

ANC N 3 I

2 el LR D

- | De!e?e these_ AND a }8
two instructions ouT 200

Key operation procedure for the above program is
shown below.

{Select Address 92 to start daleting.)

o) (32 o

(Address}

T

(Enter 2 to delete two instructions.)
ST
P i1 }

B

Supplementary |

When an instruction {TIM, CNT, SFR, FUN100 to 146,
FUNZ200 to 246) requiring two addresses is inciuded in
the program to be deleted, both addresses are deleted
as one program instruction, Therefore, when the first or
second address of such a two-address instruction |

displayed, a delete operation deletes the instructio

from the two addresses at the same time.

Instruction
Address Ward Data

S0 LoD
First Address — [ 57

-

Tim 5 || Deleted
{Delete { address)— |52 50 || simultanacusly
53 Lop 2
] AND 3

Address Instryction Ds

Word i
50 LOD 1|
H] LGD 2
52 AND 3

When deleting one address at Address 51, two addresses
B1 and 52 are deleted simultaneously. Similarly when

deleting two addresses at Address 51, two address are
deleted.

o) (2 o
Insert Program Instruction

A program instruction is inserted at a specified address. Select the address to insert a program instruction and enter the pro!
gram instruction by pressing the INST key instead of the ENTR key. When insertion is complete, the subsequent progran

instructions are shifted down by one address.

@perat OI'I L Select Address —]
&2 (=) )

®Key Operation and Display

+— }‘—-—-v—l e Addren '"':f‘;f;'"" Dats
T 3 10 LoD 1

2 Insert (—1 }‘) 1 OR 2

h__q — 12 ouT 209

This example i5 to insert the ~ - at the position..

For this purpose, insert an “AND3" between addressas 1
and 12,

Select address 12,

o 1|2 | o]

{Address)
L 17 [OUT TEE
() {5 J (o]

[T oouT TEE

[ Supplementaryj

1. When the second address of a two-address instruction

{TIM, CNT, etc.} is displayed, a program instruction
cannot be inserted,

2. When inserting a two-address instruction, the instru
tion word for the first address must be inser
before inserting the second address.

Display Remaining Steps

The number of remaining steps in the program lor
available for programming can be displayed.

Key {Address)
Operation

bo() | 180 AORS S5

=
Steps avaitable
for programmin

Note: The MICRO-1 can run a program of steps d:
played minus 364 steps.
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PROGRAMMING (Basic Operating Procedures)

|?hange.- Timer/Counter Preset Value during Operation

ror counter preset values can be changed during gperation,

wration |

Read out the timer or counter number to change its
meset value,

i Operation
g
' Na,
TIM or CNT

Display

RS (OO 0C

L TIM or CNT No
tnter @ new preset value.

(] (] (] fowe

New Preset Value

Preset Value

g In procedures {1) and (2) above, the new preset
value is written into the RAM memory in the
base unit; the program in the user memory
(EEPROM) is not changed.

Base Unit

Program
Loader L/

% User Memory (EEPHOM)//
R AM

The new preset value is writtern,
#w timer/counter preset value in the base unit

lis maintained for approximately 3 days during a
!fellure at 25°C.

i the new timer/counter preset value into the
rmemory {EEPROM)
ftop operation,

Transfer the new preset value from the base unit
RAM to the program loader,

Operation

(2] (] ()
FUHS4 T CHAMGE?

FUH34 T F T L
FUHZ4 T EFD

eMovement of program and data

User
Program Memory
Loader {EEPROM} RAM

L=

Contents in the base unit RAM are transferred
to the program loader.
{3} Transfer the new preset value from the
program loader to the base unit user memory
{EEPROM) where the program is stored,

() o) ~ (o

Note: If this operation is not performed, the new
preset value will be lost after 3 days.

| Supplementary 1

Operating procedure to restare the old preset vatue.
Key Operation '

(=) () feuy

ENTR

‘Fuﬂﬂﬁ T

CLEART

FLHS T.-C ik

eMovement of program and data
Base Unit

ﬁ

Program
lL.oader Ln:ld:rnory RAM

o EEPROM
A\ /)

The data (timer/counter old preset value} in the base
unit user memory (EEPROM) is written into the base
unit RAM.

This operation restores all timer/counter old preset
values. When you want to restore specific timer/counter
old preset values, enter the original values individuatly.

| Supplementary 2 |

®User Memory
This memory stores the user program.

& RAM Memory
This memory temporarily stores the current values of
internal relays, timers, counters, and shift registers.
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PROGRANINING (Cusic Operating Procedures)

E——

T e el

Operation by SET/RST Instruction

An /O, internal relay, special internal relay or shift register can be set {ON} or reset (OFF) using the program loader aonly |

during operation,
[Operation
() )
I l No. i

or AST Required only for shift register.

@ Key Operation and Display
{To set Output 200.}

()]
TRS SET  ZEE 0Ok

The following can be controlled.

{1) Both SET/RST instruction turn ON or OFF only
when the ENTR key is pressad. in the next execu-
tion, operation is performed as per the program.

e Dutput: Nos. 200 to 205
Nos. 210 to 217
«internal Relay: Nos. 400 to 597
#5Special Internal Relay: Nos. 703 to 713
o5Shift Register: Nos. 0 to 127

{2) The input is set (ON) or reset (OFF) during one
scan time. :
@ [nput: Nos. 0 to 17

[Example]

In the following exampie circuit, Input 1 is turned ON
by a SET instruction to actuate the self-holding circuit,
and Input 2 is turned ON by a SET instruction 1o release
the self-holding circuit.

—}

! s 200
=T

[ Supplementary |
The time charts when the output in the following sample
circuit is turned ON by the SET instruction:

These time charts show the difference in operation ¢
the SET instruction performed {1) before and {2} afte

the execution of output.
| 201
—

(1} When SET201 is entered before QUT201 is ex

ecuted.
Enter Execute OUT201
SET201 {Goes OFF when executed.)
END END |
201 (RAM) — : 1
H 1 {
1 i ]
1 1 ]
Cutput 2014 i =
i

|
{2} When SET201 is entered after QUT201 is executed

i |
END = Enter END Execute |
= | SET201 i ouT20 |
Execute i H |
OUTQOIM ﬁ l
201 (RAM)
i 1 ! i
I } ]
1
Qutput 201 —% 1 ’ l
1
l i
i T | T J[
5 1 scan time i 1 scan time I

Output 2071 is ON for 1 scan time.
Note 1: 1¥ 201 {RAM memory) is ON when an EN '
instruction is executed, Output 201 also ge
ON. If 201 (RAM memory) is OFF, QOut
201 also goes OFF.

Note 2: As described above, it should be noted that th
cutput cannot be turmmed ON or OFF, 4
pending on the timing when the SET/RS
instruction is entered.
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4. FUN Initial Settings

The MICRQO-1 allows for function settings using the FUN key on the program loader. The settings are written into the base
unit user memory by transferring the user program from the program loader.

*FUN Initial Settings List

Name Function Setting Range Default Clearing Method FUN Nao. | Page
Any input terminal can be
Stop Input No. Setting | designated as a stop input Inputs: 0 to 17 o} FE;B]' ?‘,"08”"’“‘ number. | £\ n4 48
terminal. ’
Any input terminal can be
Reset Input No. Setting | designated as a reset input Inputs: 0 to 17 0 FE;e]r ;T)gu tput Aumber. FUNS 43
terminal. -
#Iniernal relay statuses
{IR400-597) are cleared
during a power failure. tnternal relays:
elnternal refays can be 400 to 587
. designated as keep types eEnter No. 400
g‘e‘:i”::tgf‘lav F.eaping whaose statuses are main- i — 0 OEntelr- Ng. 0 - FUNG 49
9 tained or clear types whose All .mtern; rekays are i
statuses are cleared when des |gngte a3 eepo
restarting operation. types by setting 700.
oThe default is all clear i
ty pes.
#Counter counted values
ladding counter Nos. 0-44)
are cleared during a power
failure. Counters: 0 1o 44
eCounters can be designated
; as keep types whose counted All counte
gg;:in:sartil-éf‘ep|ng valuas are maintained or designuatedr;salr(:ep o Enter No. 0. FUN? 50
5 clear types whose counted types by setting 45
values are cleared when )
restarting operation.
#The default is all clear
ty pes,
#Shift register bit statuses
{Nos. 0-127} are cleared
during a power failure, Shift register bits:
#Shift register bits can be 0t 127
Shift Reaister Keeping designated as keep types
Designation whose statuses arg main- All shift register bhits 0 EniEr Ho.0x Fung 50
tained or clear types whose are designated as keep
statuses are cleared when 1ypes by setting 128,
restarting operation.
o The default is clear types,
. Timer current values or sCounters 0 to 46:
Timer/Counter 3
counter counted values can be 900 1o 946
E’z:';t:ac: g?;ulea displayved on an external eTimers 0 to 79: L EnterNo: O FUN32 51
play digital display unit. 1000 to 1079
oKey matrix scan
A key matrix can be set for disable: O
. . a maximum of 64 points elnputs D w0 7
Key Matrix Setting consisting of 8 inputs and 8 enable: 1 o Enter No, 0. FUN34 | 51
outpuls. e|npurs 10 t0 17
enable: 10
The latch condition for the
External Display Latch | digital display unit can ba set | et.ow (L} latch: O o _ FUN35 52
Condition Setting when using the external #High (H) latch: 1
display function.
Device numbers can be re-
Communication Device | gistered fora 1:N communica- . .
No. Registratian tion personal computer link #Device No.: 1 to 255 o EnterNo. Q. FUNGBD 52
system.

MNote: when the user program is cleared, all FUMN settings are reset 1o default value 0,
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\ FUN4

The MICRO-1 is not provided with a special stop input terminal and any input terminal can be designated as a stop input

Stop Input No. Setting (Readout and Registration)

terminal. When the designated input terminal goes ON, the MICRO-1 stops operation,

[ Operation |

4
alns

Input No. {0 to 17}
e Key Operation and Display

FUN @
FUH 4 STOF IH---]

Enter 5.

() )
FUM 4 STOF 1M 5)

Note 1: This setting must be completed before trans-
ferring the user program to the base unit,

Note 2: For the start/stop cperation with the RUN/
STCP switch on the program ioader when a
stop input is designated, see page 34.

Clearing Stop Input Setting |
E) () g
——

HEEE
T T Au

Qutput or Lnternal Relay Na.
{200 to 217,400 10 597)

& Key Operation and Display

o (1) (o)
FUH & STOF IH 5
81010

FUM 4 STOF IHZM

i
D |

[

E’—'H 4 STOF IH—-_J

Reset Input No. Setting (Readout and Registration)

\ FUN5

The MICRO-1 is not provided with a special reset input terminal and any input terminal can be designated as a reset input
terminal. When the designated input terminal goes ON, all statuses in the MICRQO-1 are reset. While the reset input is OK,

the MICRQ-1 isin halt.

Operatmn

e )
)

Input No. {0 te 17)

® Key Operation and Display

fod (o) s
| Fud 5 RESET —-

Enter 12.

nlol
[FUH =oRESET 12]

Note: This setting must be completed before trans-
ferring the user program to the base unit.

fg

| Clearing Heset Input Setting |

i) 2} fes]
i
g

Output or Internal Relay No,
(200 10 217,400 1o 597

- ogt.:@nd Display

| [Fur 5 RESET 12
ginin

| 1 [Fud = RESET  zae

FurH 5 FESET  ——
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Internal Relay Keeping Designation

\\ FUN6

1. Internal retay statuses {IR400 to 597) are cleared when a power failure occurs. It is also possible to designate internal
relays as keep types whose statuses are maintained when restarting operation,

2. Internal relays from No. Q to immediately before
the designated number are keep types and the

Designated No.

other internal relays remain.clear types. |:=:=D IR400 . . . . 497:500. . ... 597

Operation] @ @
l V &
<) G (] (o)

Internal Relay No. 400 1o 597)

® Key Operation and Display

fo (o) o)

@Mﬁ IR w@

To designate 1R400-497 as keep types {IRS00-
.B97 remain clear types}, enter 500,

FUH & IR )

Note: This setting must be completed before trans-
ferring the user program to the base unit,

Sup_;;lementary

1. To designate all internal refays as keep types, enter
700.

2. Special internal relays 600 to 697 are always clear
types regardiess of the keeping designation,

3. internal relay Nos. 400 to 597 designation must be
done in contigucus blocks.

4. This setting can be modified at any time.

Keep Type | Clear Type
Internal Relays internal Relays

l;Clearing internal Relay Keeping Designation I

To clear the internal relay keeping designation, enter

400.

o (o) oo
i

FuH & IR 484

Note: After clearing the internai relay keeping designa-
tion, transfer the user program to the base unit
once again.

[ Sample Circuit Configuration |

Keep type internal relays perform the same function 33
ciear type internal relays under normal service condi-
tions. However, if a power failure cccurs after a keep
type internal refay has been set in a self-holding circuit,
the internal relay stores the status before power failure
and operates when restart is initiated.

{(Ex. 1]
Keap-desionated
Input D input 1 Internal Relay
I )J[': 400 3
400
'_—-' I——d ‘
{Qutput)

{Ex. 2] When a keep type internal relay is seif-main-
tained by the SET instruction, the status before
power failure is also stored in the memory.

Keep-designated
Ilnternal Rela
Input © / e

SET

Jr——l = 200
| L RST

1 Ul 400
1L——| 'P_OD 200

{Output)

AD
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Counter Keeping Designation

"\ FUN7

1. Counter counted values {Adding counter No. 0 to 44) are cleared when a power failure occurs. It is also possible to
designate counters as keep types whose counted values are maintained when restarting operation.

2. Counters from No. 0 to immediately before
the designated number are keep types and
the other counters remain clear types.

opersvon] 3 (1) 5
4
BBl

Counter No. {0 to 44)

® Key Operation and Display
cia
[FUH 7 CHT 5

To dasignate Counters 0 to 19 as keep types
(Counters 20 to 44 remain clear types), enter

alofs
Fur 7 oHT 2

Note: This setting must be completed before trans-
ferring the user program to the base unit.

"

Designalted No.
Counter g . 1920 ..... 44:
No.
Keep Type Clear Type
Counters Counters
Eupplementary

1. To designate all counters {Nos. 0 to 44} as ke
types, enter 45, ‘

2. Reversible counters 46 and 46 are keep types. How
ever, their counted values can also be programmedt
be cleared when restarting operation.

3. This setting can be modified at any time.

| Clearing Counter Keeping Designation

To clear the counter keeping designation, enter 0.

(] fomg
Fur 7 CHT ]

Note: After clearing the counter keeping designation,
transfer the user program to the base unit ons
again.

Shift Register Keeping Designation

1. The status of each bit (0 to 127} of the shift register is cleared when a power failure occurs. It is also possible 1
designate shift register bits as keep types whose statuses are maintained when restarting operation.

2. Shift register bits from No. 0 to immediately before
the desighated number are keep types and the other
bits remain clear types.

(opsraien] ) (1]
!
) HEE

Shift Register Bit No, (0 to 127)

e Key Operation and Display

E"u MoE SER n]

To designate shift register bits 0 to 39 as keep
types (bits 40 to 127 remain clear types), enter

glojc
Fub & =FR 48]

Note; This setting must be completed before trans-
N farrina the riepr Nnroaram to the base unit.

A

N\ _Fune |

Designated No. I

E=———0p| Frhgster 30-40 127
il TTTTTTITE & P O TTTT

Keep Type Bits  Clear Type Bits |
_ 1

| Supplementary |

1. To designate all shift register bits {Nos. 0 to 127}
keep types, enter 128.
2. This setting can be modified at any time.

| Clearing Shift Register Keeping Designation |

To clear the shift register keeping designation, enter 0.

]
Fud 2 =FR 0

Note: After clearing the shift register keeping desigi
tion, transfer the user program to the base u
once again. ¥
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LTimer/Counter Counted Value External Display

7\ FUN32

FUN32 setting is required to display timer current values or counter counted values on an external digital display unit.

o {3 | e
{
) () (<] (] o)

To display counters ) to 46:
900 to 946

To display timers 0 to 79:
1000 to 1079

Operation }

eKey Operation and Display

Clolols
[ FLt
(I (o)
CFUM ZE 3

Note: This setting must be completed before trans-
ferring the user program to the base unit.

—
S

Tl
-

i
!

Y
il

T
—re’
P

i1

[T

[}
H

Clearing Timer/Counter Counted
Value External Display

To clear the timer/counter counted value external
display function, enter 0.

rods] (2]} o) . (o) {ems

Note: After clearing the counter/timer counted value
external display function, transfer the user
program to the base unit once again.

For details of timer/counter counted value ex-
ternal display functions, see Serial /O Module
Users Manual EM230.

Key Matrix Setting

\ FUN34

FUN34 setting is used to set a key matrix for a maximum of 64 points consisting of 8 inputs and B outputs and to output

the ON/OFF statuses to internal relays 600 to 677,

|
{
(] (<] o)

e To disable key matrix scan: Q
# To designate Inputs O w0 7: 1
® To designate Ilnputs 10 to 17: 10

*Kay Operation and Display
o () () oo
NEETE

To designate Inputs 10 to 17:

L0 fomg

R

Note: This setting must be completed before trans
ferring the user program to the base unit.

q |

15|

|r_Clearing Key Matrix Settini_)

To clear the key matrix setting, enter 0.

g G Le) e (o] fom)

Note: After clearing the key matrix setting, transfer the
user program tc the base unit once again.

Faor details of key matrix setting functicns, see
Serial /O Module Users Manual EM230,

51
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B

External Display Latch Condition Setting

"\ FUNS35

FUN35 is used to set the latch condition for the digital display unit when using the external disptay function.

[ Operation |
) (D
1

1: High fatch (H)

Note: This setting must be completed before trans
ferring the user program to the base unit.

For details of externa!l display functions, see Serial
1/0 Module Lisers Manual EM230. :

Communication Device No. Registration

\ FUN60

FUNSO is used to allocate a device pumber {1 10 255) to each of the MICRO-1 base units connected in a 1:N communica

tion personal computer link system,

I Operation I
o (o] (o) (]
i
plolas
Device No.:

1 to0 255 (Note 2]

Note 1: This setting must be completed before trans-
ferring the user program to the base unit.

Note Z. Device numbers 1 to 255 can be set but a
maximum of 32 MICRO-1 base units can be
connected in a 1:N communication personal
computer link system,

[—§upplementary

1. Only the MICRG-1 base unit with the device number
called by the personal computer using the device
number designation command can be communicated.

2. ANl MICRO-1 base units in one personal computer
link systemn must be allocated to different device
numbers,

3. When the user program is cleared, device number O is
set,

[Clearing Communication Device No. Registratipn‘f

To clear the communication device number registration,
enter 0.

s (o) o) o
(o] o

For details of communication device numbers, see ]
FA series 1:N Communication Personal Computer
Link System Users Manual EM071, :
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Other Operations

|her FUN operations include checking the program loader and format error checking for a written program.

fther OCperations List

r Name Function Key Operation Page
'mlrgns\ﬁ:zirgn The system program version is displayed. @ READI 54
® Readout
FUN| | 2
)
umrag;;nd Clgar Error codes are read out and cleared. 54
o Clear {after readout}
)
. . Operating status of the MICRO-1 is read out.
tﬁgm Operating Timer/counter preset value modification status [3 55
is also displayed at the same time,
(e 1(5)
{Start monitoring)
Program instructions at each address are
: ; displayed sequentialiy and the operating status 63
pential Monitor of 1/0, internal relay, shift register, timer or T T
counter at the address is also monitored, ‘ for monitoringj
{End monitoring)
(<] (Note)
When timer/counter preset values are changed @ @
g?':BEIM!CNT during operation, the preset values in the AN REN)
Feaet load laced by th 98
i Data program loader are replaced by the new preset
_ values, ENTR
wTIM/CNT The modified timer/counter preset values are @ E]
fitied Preset cleared and the ofd timerfcounter preset values 56
ie Data are restored.
The user program is checked at each step.
yProgram Check | If an error is found, the error code and its E] 57
address are displayed.
i
E!f i e The program version of the program loader is
d\:a . Checlrf\ displayed, and then the program lpader display @ @ 56
v and internal memory functions are checked.

g After starting the sequential monitoring using the FUNS3 setting, disconnecting the programn loader from the base

unit, thus turning power OFF, will clear this setting.

33
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=

Display System Program Version

\ FUNg7

The MICRO-1 system program version is displayed.
| Operation |
e (o3 (7)) o)

® Key Operation and Display

e )0
| 188 FLUH a7
@181

(F Lo Lk,
I

The version number changes each time
the MICRO-1 system program is updated.

Readout and Clear Error Data

'\ FUN2

If errors are found in the MICR(O-1, the error codes are read out and cieared,

[ (%;r;'iion ]

@ Key Operation and Display

o ()
FUM 2 FC ERR Y]

Error Code
Note 1: When the program loader is not connected to

the base unit, the following message is dis-
played.

| FECIVE EFFOR |

{Receive Error}

Note 2: If the base unit is out of use for a long period
of time, the built-in super capacitor discharges,
causing an erroneous -display of error data
codes. Clear the error data codes after turning

power ON,

ki

mearing Error Data Codes |

To clear the display of error data codes, enter D,

Fod (2] fen)

(] fom)
FUM Z FC ERR &

Entering a number other than 0 will also o~
the error data code dispiay.

Note:

For details of error data codes, see page 71.
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Readout Operating Status

Operating status of the MICRO-1 is read out.

| FUN3

Timer/counter preset value modification status is also displayed at the same time.

[Gpmration]
[ (5] [

#Display

FUM 3 STOP PO

RUN: In operation
STOP: In halt

Status Code

No display: T/C preset value is not changed
2: T/C preset value is changed

]:gupplementaryw

After reading out the data once, the display does not
change even when the operating status changes. Perform

the FUN3 readout operation onee again.

Readout TIM/CNT Modified Preset Value Data

\\_FUN94

When timer/counter presetvalues are changed during operation, the preset values in the program loader can be replaced by

the new preset values using the FUNS4 operation.

(Greration
o] (o] (] feen)

l Supplementary ]

1. Before performing this operation, make sure that the
program in execution is the same pregram as in the
program loader,

2. For the procedure to change timer/counter preset
vailues during operation, see page 45_

FuH=4 T CHEHESE?)

Make sure that the preset value data may be
repiaced. If OK, press ENTR.

Funss 0P T L

Gperation is complete.

FuMz4 T

EHD |

e
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Clear TIM/CNT Modified Preset Value Data

\, FUN95

The modified timer/counter presetvalues are cleared and the old timer/counter preset values are restored.

[Gperation |
oy (o] (o] o)

FUbSS To0 CLEART)

Make sure that the maodified preset value data
may be cleared. If OK, press ENTR.

E“:’“] @ Hes T-0 B 7 L]

Operation is complete.
0]

FURSS To0

rgupplementam

When FUNG5E is executed, the preset values in the base
unit user memory (EEPROM) are written into the base
unit RAM.

Program Loader Hardware Check

\ FUN99 |

Dperation |
) () (3)

*Display

FROGRAN Ler. Ao |

The number changaes each time
the program version is updated.

When all functions are normal, the following message s
displayed at the end.

[ % RAM TEST OF |

1 an error is found during internal RAM checking, the
following message is displayed.

| MEMORYW ERROR |

The program version of the program loader is displayed, and then the program loader display and internal memaory func-
tions are checked.

| Supplementary |

1. Numbers 0 to 9 are displayed sequentially during
display checking., Check to see if all numbers an
displayed correctly.

2. The internal memory function is checked by readin
and writing the entire internal RAM for evaery §.5(
bytes displaying @
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User Program Check

"\ FUN98

The user program is checked at each step. If an error is found, the error code and its address are displayed. Correct the
program for every error displayed and repeat the FUNSB operation until a "CHECK OK" is displayed.

Greration]

After entering a user program, check the program using
the following procedure.

START

Execute FUNIS @ E]

NO

Program error

Check the error code and
error address display.

i

Read out the address and
correct the program.

]
|

“CHECK OK" is displayed
to indicate the pragram
check is complete,

|

END

#Key Operation and Display

Do
[ JEHD EFR ZA

—— _—
Error Contents Ervor Address

Mote: The FUNOS operation does not check input and
output numbers, therefore after checking a
program including 1/O numbers over the MICRQO-
1 /O allocation, 'CHECK OK" is displayed.
When such a program is transferred, an error will
result and the program cannot be run.

l Dispiay Me—sszE:]

The user program check operation is responded by
seven messages.

o [FUMZE CHECK Ok |
Frogram check is complete.
o [FLMZE HO FROGEAM]

No user program is found.

o | EMD ERFOR |

.

END is missing.

o | MCR ERR 153

MCS or MCR is missing.

o [ JEML EFR 217

JMP ar JEND is missing.
> [FROGEAM EFR 16|

One of a two-address instruction is missing,
The user pragram is damaged.

o [ SITE ERRE Vg

The program capacity data is damaged.

Suppl_ementarv

¥ more than one error is found in a user program, the
error at the smallest address is displayed,

T
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gt w

6. Search for Program Instruction

The user program in the program loader is searched for a program instruction in the ascending or descending order starting
at the current address. ’

Operation |

Select address to
start searching.

} Start searching in the ascending order.
Program instruction A I .
to be searched for, @ o

Start searching in the descending order.

®Key Operation Examples of Searching

[Ex.ﬂ@@@@
[Ex.2l[‘3

[ Example of Searching |

e Relay Circuit

1 3
| - Il
—it il 20
®Program List
Instruction
Address Word Data
100 LOD 1
101 OR 2
102 AND 3
103 ouT 200

To search for OUT200 in the above circuit.

® Key Operation and Display

@ @ Start searching at address Q.
!
()0
|
=] ‘ 12 aur pETE }

ﬁ Supplementary ]

Only one program instruction is searched for at one
time, i.e. whan the program instruction is located, the
searching ends. To search for another instruction,
repeat the procedure from the beginning.
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7. Transfer Program

User programs can be transferred between the program loader and the base unit in three ways:

(1) Write Program

Writing a program from the program joader to the base unit.

(2) Read Program

Reading a program from the base unit to the program loader.

(3} Verify Program

Base Program
Unit Loader

I

Y

Verifying programs between the base unit and the program loader. (1h Write

{2} Read -——w
(3, Verl'fy ]

MNote 1: If the program loader is not connected to the base unit, a “Receive Error’ will result.

RECIVE ERROR |

Note 2: If timerfcounter preset values have been changed during operation and the user program is written into the base
unit without changing the program in the program loader, the program in the program loader repiaces the pro-
gram in the base unit, thus the new timer/counter preset values will be lost.

1 || Write Program

This operation is 10 write a user program from the program loader to the base unit,

[Operation |

Make sure that the MICRO-1 is in halt before
starting the following procedure.

eKey Operation and Display

TRS L TF G0 7|
“F:Short for Loader To PLC

Make sure that the write operation may be executed.

T TRE L TF |

{Display while writing program}

TR LT P END |

sWhen the ERROR LED on the base unit goes ON

approximately 3 seconds after starting, perform the
FUNZ2 operation (readout and clear error data) to
check for the error and take appropriaie actions to
correct the error.

®Program transfer from the program loader to the base
unit takes approximately 4.5 seconds.

J "Error Display

1. When a user pragram is written into the base unit
during MICRO-1 cperation, the following esraor
message is displayed.

| FC RLM ERROR

2. When a communication error other than an abnormal
receive command occurs, the following error message
is displayed.

f F TR= ERROE _]

3. When an abnormal receive command arror occurs in
the base unit, the following error message is dis
played.

| RECIVE ERFOR
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R b iy :

2 || Read Program

This operation is to read out a user program from the base unit user memory to the program loader.

| Operation |
The read program operation can be perform-

ed whether the MICRO-1 is in operation or
halt.

¢ Key Operation and Display

TRE P T L GO 7

I:—'_—‘—St'uc:ort for PLC To Loader

Make sure that the read operation may be executed.
l

e TRS F T L ]

{Display while reading program}

EHD |

Disptay when operation is complete.

TRS F T L

| Error D_igplaﬂ
1. When the program CRC finds an error, the follo
error message is displayed.

| CRC ERROR

2. When a communication error occurs, the follo
error message is displayed.

| RECIVE ERFCR

3 || Verify Program

This operation is ta verify user programs between the base unit and the program loader.

Operation

The wverify program operation can be per-
formed whether the MICRO-1 is in opera-
tion or halt.

& Key Operation and Display

TREZ L AP G0 7

: Short for Loader And PLC

o TRZ L oA R |

{(Disptay while verifying programs)

Display when operaticon is complete.

TR= L AP EHD |

60

I_Error Display l

1. When a communication error occurs, the foll
error message is displayed.

| RECIVE ERROF

2. When a verify error occurs, the following
message is displayed,

[TRE L AP ER 2

Error Addr

TRZ L A F ERF

FUN Registration Are



MONITORING OPERATION
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MONITORING OPERATION

I/0, timer, counter and shift register operation and also timer/counter counted values can be monitored during operation

by simple key operation. Monitoring operation are performed in two wavs simultaneous monitoring and sequential

monitoring.

1. Simultaneous Monitoring

The simultaneous monitoring operation includes manitoring of the following items.

(1) 1/O status, {2) Timer current value and status, {3) Counter counted value and status, (4) Internal relay status, and (5}

Shift register bit status

@pplementar\d

1. Connect the program loader to the base unit to perform monitoring.
2. Pressing the v or A key will allow monitoring of the subsequent or preceding area.

3. Monitored data are updated every 100 msec.
4. To cancel monitoring, press the CLR key.

1 | { Monitor I/0 and Internal Relay

2 || Monitor Timer/Counter

Monitored statuses are displayed in units of 8 points

from the specified number,
The monitored status is indicated as follows:

B indicates ON.
[0 indicates OFF.

[ /0 or IR No. ]@ or B

o Key Operation and Display
[Ex.] To menitor OQutput No. 200.

BI0I0IE
[H 206 OE00E000

tt ottt

Mcnltor g g g g g g

J First Monitoring No, 0 1 2 3 45
Qutput No 522 5

Monitor the next § points.

!

) [ Zlg

ECECCEC]

| 1! 1t
2 2 2 2 2
1 [ 1t
! 3 4 § 7

(ON) o =no—
(ON) o~
{ON) rr=rs—

The timer current value is monitored in the subtracting
mode and the counter counted value is monitored in the
adding mode. The monitor display includes the timer/
counter number, ON/OFF status, and the current/

counted value,
The monitored timer/counter status is indicated as

follows:

M indicates ON. (Time up or count up)
O indicates OFF. {Operation in progress or halt)

o o) (31) [ i) (5] = (=]
o (@) &) (7] &) o (3

#Key Operation and Display

(o) (] () (] (o] (7]

MTIM 18 [0 1234
T —]_' I

Timer Current Value

Meonitor ON/OFF Status

J

Monitor the next timer number.

RS

6]
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MONITORING OPERATION

ﬂ

3 || Monitor Shift Register

Manitored shift register bit statuses are displayed in
units of 8 points from the specified bit number,
The monitored status is indicated as follows:

M indicates ON.
0 indicates QFF.

Oﬁé_r;ﬁan
(] (o] fore] (miemo  [w] o [+]

OKe\./ Operation and Display

(] (o] (e} (=] (=)

MEFR S5 oo

CHICICIE

| e
Monitor %’;gi‘mr | - i ! é Yo 1 ﬁg
First Bit No. ‘ S 5 5
Bit Na.
Monitor the next 8 points.
l
Coiad vl ol o my goeng - L TN B0, ey pu

&) MEFR 17 ooooooo
1 e



2. Sequential Monitoring

{1) The sequential monitoring operation is performed
by wusing FUN93 and allows monitoring of the
operating status of an 1/O, internal relay, shift
register, timer or counter at each address sequential-
ly.

The sequential monitoring operation can be per-
formed at each address containing a LOD, AND,
OR, OUT, SET, RST, TIM or CNT instruction.

{2}

MONITORING OPERATION

T o

{3} The monitored status is indicated as fallows:
el/0, IR or SFR

E: ON
O: OFF
Mo display: Cannot communicate or perform

monitoring at the address or
instruction.
®Timer or Counter

B: ON (Time up or count up)

[J: OFF (Operation in progress or halt)

No display: Cannot communicate or perform
monitoring at the address or
instruction.

Note: Where a NOT instruction is included, the
display is reversed.

Operation

® Key Operation

@ (D)
|

e Display

[F LIF 2025 TRS PO 121]
ol —

To execute monitoring:
To abort menitering:

l (To execute monitoring}
(& Fum 53 TRS MoK 1]
| |
()] =

Address No. to start sequential monitoring

[Display Example)

» ...I -:'-' l -I.' '-. ":r "
( 1ol Ll ot 55“5!]
| instruction  Nao. f s
nstruction Q. for tatus
Address No.  yqrg Monitoring Display

The above display exampie indicates that Input 3 of
LOD instruction at Address 123 is ON.

The subsequent or preceding address can be rnonitored
simply by pressing thew or A key.

Uniess the sequential monitoring is canceled, selecting
anocther address will execute monitoring the selected

address continuously.

l {Te abort monitoring}

o] [ FUH TES MO L;J

[ Supplementary}

With FUNS3 set to 1, instruction keys are valid.

MNote: After starting the seguential monitoring using the FUN93 setting, disconnecting the program loader from the base

unit, thus turning power OFF, will clear this setting.
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[Ex.}
_ =1_ @ Address Ins;\r{t;(r:gon Data
Wk 0 LOD 7
‘J'/Z /’2;]\ 1 ouT 200
— N/ 2 LOD NOT 2
3 ouT 201

When sequential menitoring is executed for Addresses O

and 2 of the above program, the display will appear as
shown below.

Address O

[ L L 1 ﬁﬁ] ---.--indicates that Input 1 is ON.-

Address 2

[ : Lf_i{i-; : J ------ indicates that Input 2 is OFF.

3. Scan Time Monitoring

The scan time for the user program writien in the

l Instruction Execution Time

MICRC-1 base unit can be read out. Instruction Operand Maximum | Compilatiol
Word Time {usec) Bytes
— END 4000 3
M LOD N, OUT, IR 9.7 12
. y AND IN, GUT, IR 55 5
® Key Operation and Display OR IN, OUT. IR 76 7
J T :
SET SFR, OUT, IR 886 8
RST SFR, OUT, IR 86 8
LOD N IN, OUT, IR 10.8 13
Rraly A 2% AND N IN, QUT, IR 5.5 5
[r h-'l' ‘IT 4 ! Ll bt oA N IN, OUT, IR 7.6 7
i = LOD T 10.8 12
Scan Time Maonitor Scan Time LoD c 9.7 12
{msec) LOD R 86 12
QOR-LOD 55 7
AND-LOD 55 7
50T i 452 8
MCS 12 3
MCR 10 3
JMP 133 3
JEND 1 3
nstruction | Number,| Maximum Average Compita
Waord etc, Time {usec) [ Time {usec)| tion Byw
M 0to79 129 106 5
NT 01044 104 93 5 _
CNT 45 10 46 98 80 5
SERIN) n bits (Note} 141 9
FUN100 43 9
FUN200 43 9

Note: The execution time varies with the number of shift biu.

B points 1846 psec
64 points 287 usec
128 points 391 usec
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CONNECTION TO FA SERIES PLC

. Connecting FA Series Program Loader to MICRO-1 Base Unit

table Connection) )

e FA series program loader PFA-1H401RE, PFA-1H404RE or PF2-2HARE can be connected to the MICRO-1 base unit
ing the optional loader extension cable FC1A-KL3 as shown below.

Loader Extension Cable
FC1A-KL3 {1.8m long}

[For FA program loader
prog ' FA series Program Loader

PFA-TH401RE, PFA-1H404RE or PF2-2H4RE

MICRO-1

| The FA series program loader can be used for programming the MICRO-1 user programs by connecting the program
loader as illustrated above, then the following must be taken into consideration,

® The FA series program loader can make programs of the maximum program capacity and computing instruc-
tions of the FA series programmable controllers. The MICRO-1, however, can run programs within the
maximum program capacity and instruction words of the MICRO-1.

sWhen a program exceeding the MICRO-1 capability is transferred from the FA series program loader to the
MICRO-1 base unit, an error will result.

e Program capacity of the 4K.-step program loader must be set to 1K steps.- When transferring a program from
the FA series program loader with 4K-step capacity seiected, error 200 will be dispiayed. Then, select 1K-step
program capacity by pressing the FUN, 1, READ, 1, and ENTR keys ¢n the program loader,

MICRO-1 user programs can be stored in memory packs for the FA series using the following procedure.
eConnect the FA series program l|oader to the MICRO-1 base unit and read out the program to the FA series
program |cader using the transfer program operation.

®When readout is complete, disconnect the loader extension cable and connect an AC adapter to supply power to
the program loader. Install a memory pack PFA-1M14 (EEPROM]) or PFA-1M34 (EPROM) into the program

loader.

®Transfer the program from the program locader to the memory pack using the PROM writing operation. The
program can be stored in the memory pack. For details of memory packs, readout program, and PROM writing
operation, see the FA series programmable controlier users manuat,

UTION If PROM writing operation is performed with the loader extension cable connected to the MICRO-1
base unit without using an AC adapter, both the MICRO-1 base unit and program loader will mal-
function. :
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— —

2. Connecting MICRO-1 Program Loader to FA Series CPU

{Cable Connection)

The MICRO-1 program loader FC1A-HL1E can be connected to the FA series pragrammable controller CPU using the
optional loader extension cable FC1A-KL4 as shown below.

FA-1, FA-14, FA-2 or FA-2J series
Proarammable Controller

———— ]
MICRO-1 g Loader Extension Cable ' e
Program Loader FC1A.KL4 (1.5m long) Nt

j {For MICRO-1 program loader)

OoC0000
o | || W o
0 o [ | O o 0

The MICRO-1 program loader can be used for programming user programs for the FA series programmable controllers
by connecting the program loader as illustrated above, then the following must be taken into consideration.

Bupplementary Programming for the FA series programmable controfler using the MICRO-1 program loader.

1. The following can be programmed:
®Program of 0 to 963 steps (1K steps)
®F A series instruction words {except 2. listed below}
@ |nputs and outputs within the range of the FA series
® Addressed jump instruction (FUN300)

2. The following cannot be programmed:
® Computing instructions {FUN147 and FUNZ247)
®CNT FUN instruction {for FA-1}
eFUNT, FUN10 to FUN21, FUN3B to FUNS9, and FUNO6 settings
®Program capacity (FUN1 is fixed at 1K steps)
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INSTALLATION & WIRING

1IN | M bl | P/ 1Y s BWRT TES T
s

staltation and wiring operations should be carried out with due consideration taken for operating convenience,

sintainability and resistance to the environment so that the MICRO-1 can perform at full capacity.

. Installation Location

| Avoid installing the MICRO-1 in the following
locations.

Where ambient temperature drops below 0°C or
exceads +65°C,

Where ambient humidity drops below 45% or exceeds
85% RH.

Where the MICRO-1 is exposed to large amounts of
dust, salt, iron powder, ete, ‘

Where the MICRQ-1 is exposed 1o direct sunlight.
Where the MICRO-1 is subject to vibrations or shocks,
Where corrosive or flammable gas is present,

ote: If any wire chips or metal chips fall into the
MICRO-1 housing, malfunction may result. To
prevent such object from entering the MICRO-1
during installation work, place a cover over the
ventilation holes on top of the MICRO-1,

{2) Keep sufficient spaces from surrounding fixtures
and heating objects to ensure good ventilation.
Always install the MICRQ-1 horizontally along a
vertical surface as illustrated below,

g

IR

. Mounting

‘he MICRO-1 base and expansion units can be mounted
n a panel and a 35mm-wide DIN rail.

anel Mounting

lounting hole layout for MICRO-1 panel mounting is
nown below.

404 mpped holes or @45 drilled haley

\

X L % 1

4.4 18pped holas or 4.5 drillec holey

0

Base Unit Expansion Unit

3I5mm-wide DIN Rail Mounting

The MICRO-1 base unit can be mounted on a 35mm-
wide DIN rail available from IDEC.

Applicable DIN Rail: Type BAABOO (500 mm long)
Type BAATGOO (1000 mm fong)

LIIO Expansion Cable:l

{Mounting on DIN Rail)

{1} Fasten the DIN rail to the mounting plate firmly
using screws,

{2} When instaliing the MICRO-1 base or expansion unit
on a DIN rail, as illustrated below, with the input
terminal side up, put the groove on the rail and
press the unit in the direction of the arrow.

MICRG-1

A

Unijt
Groove

\ Z
Bmm-wide
DIN Rail

{Removing from DIN Rail)

As illustrated below, insert a flat screwdriver into the
slot in the clamp, pull the screwdriver up and tum the
MICRO-1 unit bottom out,

MICRO-1

~
ez
/
=
s
=
Pult =2~ 38mmawide
up. Kﬁ DIN Rail

@ﬂ“’g’"\

Clamp

When using an expansion unit, connect the expansion unit to the base unit using an 1/Q
expansion cable. 1/O expansion cable FC1A-KE1 (40mm long} is attached to an ex-
pansion unit for close mounting of the base and expansion units. For separate mounting
of the base and expansion units, longer 1/O expansion cables are optionally avaitable:
PFA-1A21 (500mm long), PFA-1A22 {7680mm long), and PFA-1AZ3 (1m long}. These
long /O expansion cables have a shield terminal but the shield terminal need not be

connected to any terminal. Cut off the shield terminal from the I/O expansion cable.
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3. Wiring

Power, input and output terminals are M3 screws.
Tightening torgue is 0.6 N-m {approx. 5 kgf-cm) maxi-
mum.

{1) Power Supply Wiring

eUse stranded wires of 1.25 mm? and make the wiring
as short as possible, '

e Keep the power supply line away from motaor lines.

(To prevent electric shocks and malfunction due to

naise, make sure of the following.)

eGround the FG terminal {grounding resistance 100832 or
less). :

#Do not connect the grounding wire to the grounding
wire for motor equipment.

@ Use a wire of 2mm? or more for the grounding wire.

T

Grounding FG Terminal
Resistance
10082 maximum

{2) Input Wiring
@Separate the input wiring from the output line, power
supply line, and motor line.

®Use wires of 0.75 to 1.25mm? for input wiring, (M3
screw terminal)

{3} Output Wiring

®When driving a load involving an electromagnet or
salenoid valve which generates noise, it is recom-
mended to use a surge suppressor for AC power or a
diode for DC power, .

®l)se wires of 0.75 to 1.26mm? for output wiring. (M3
screw terminal)

(4) Wiring Duct

When wiring input and output lines in ducts, keep at
least 20mm between the MICRQ-1 unit and the duct to
allow for easy maintenance.

. 20mm
Duct minimum
© 3 3 Al 1€ E
= ——
‘ } j
e J
T Y m T
[a) £y €3 x &gl [‘O—‘
Duct 120mm
minimum

{5} Power Supply

#The applicable power voltage range for the MICRO-1 is
85 10 264V AC or 19.2 to 28.8V DC,

(Power OFF)

®The power failure voltage varies with the operating
conditions of the program loader and the number of
I/0 points. Basically, when the power voltage drops
below 85V AC or 18V DC, power failure is detected,
stopping operation to prevent smalfunctioning.

®Momentary power failure of B0msec or less is not
detected,

{tnrush Current When Turning Power ON)

When the MICRO-1 base unit is turned ON, the follow-
ing inrush current flows:

o AC Type: 30A maximum

{at 264V AC, maximum load)
oDC Type: 30A maximum

{at 28.8V DC, maximum load)

(8} Crimping Terminal ]

®When connecting one wire to one
terminal, the crimping terminal shown
at right can be used.

un

4
#0nly when connecting two wires to one terminal, use

— o the crimping terminal shown below on the bottom
{ L T (+) Jr i ] side.

—‘ ! I |Output 1L I | Output 1

AC —g= I ~ D o
Power Power . s Ve 5

Dicde Bottom
Load Surge Losd : Side
ks = Suppressor » 5.6

4. Removing Terminal Cover #SIdR Vide

Finger protection terminal covers are attached to all
terminal blocks. When wiring, remove the cover as
shown at right,

®insert the tip of a flat screwdriver diagonally into the
the round hole at the end of the terminal cover and

disengage the latch by pulling up the tip of the screw-
driver.

®LlJse a flat screwdriver with a tip that can be inserted
into the terminal cover hole of 4 mm dia.

®When two or three fingers can be inserted under the
terminal cover, the terminal cover can be rermoved with
fingers by puliing the terminal cover out
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DIMENSIONS

IR = O A 5

DIMENSIONS

. Base Unit

4-34.3 holes

NEEEEatE EEEl

i

nnnnnnnn

80
70
o
q
5
v
a
0
n

| 0 | | v

i : I\
130
150 70

i

L Expansion Unit

4443 hores_
g

A JE
i

J - e Pl e r—‘:3 A i—| _éJ L_
‘ 130 |
140 j 4 10
, Program Loader 4. Serial I/0 Module
T ﬁ” F”_I'D e 6.7 :
“L———J]GJ R 4@%4_:9__ &l
| | mEEEeaEe | ? NIl
EEEDEEER | _
FHEEREBREEE | § ~ “—;;__'—
L 110 _ 151186 a5 26

. Mounting Hole Layout

4-M4 tapped holes or ¢4.5 drilled holes 4-M4 tapped holes or $4.5 drilled holes

5 a R

b S

l

Base Unit Expansion Unit

ﬁ @ {'F All dimensions in mm,
130 1 130
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DIAGNOSTIC FUNCTIONS & MAINTENANCE

R o O

e Rl =

| DIAGNOSTIC FUNCTIONS & MAINTENANCE |

The MICRO-1 has various diagnostic functions to ensure safety if any troubie should occur,
When the ERROR LED on the base unit goes ON, check the following.

Cause : Remedy
When the power voltage is lower than the specified value, the ERRQOR LED on
1. Low power voltage the base unit goes ON, stopping the MICRO-1 operation. Apply the rated power
voltage.
" When the memory check function detects a temporary error, the ERROR LED
2. Memory check error goes ON. Such a temporary error is cleared automatically and the ERROR LED
goes OFF, An error code is stored and can be read out as a warning signal.
3. System program error When a trouble is detected in the systermn program, the base unit must be replaced.
When the user program is incorrect, correct the program using the program
4. User program arror foader, The ERROR LED will go OFF.
s When program writing is incomplete in the program transfer operation from the
S. User program writing error program loader to the base unit, the base unit must be replaced.

mn



DIAGNOSTIC FUNCTIONS & MAINTENANCE

. Error Codes

iror data can be checked by the following procedure.

sKey Operation eDisplay
(- [FUM 2 FC ERR 6

. o

| Error Code Display and Contents eV eany
Errar codes are displayed in a maximum of three digits of hexadecimal codes consisting of four items each in the fist
and second digits and two items in the third digit

e R o

i BEE EA

=1

1st digit {0 1o F display in hexadecimal notation}
2nd digit {0 to F display in hexadecimal notation)
3rd digit {1 to 3 display}
) List of Ervor Codes
Third Digit Emror Codes Second Digit Error Codes First Digit Error Codes
ko] k=1 [ La e — [ [ [ - I [
s|§l %) 8| ¢ El 8| 8| B |28 0\ E) B BB IS
= 1= I w w o w o w g ] = e 0w w =
B2l e s NE e s s leg|\ElelsEEls
w & 5 w c ¥ £ 1] wl| O [T x| =
z | S|z a8 |= 5 | g |8 é
2 < | |3 e| 51§k 3 S |5 =
2 E E 2 & A a |8 5o 218
o < 8 a & Q o e
o = o £ - a (4]
o = s 3 2 = = = ) L. =
g e | & | a 5 |+ 23 Z (&S
5 3 s S| &} 8
ol w o B A DU
Mg wrroe] Mg wrroe b NG wrrark
0 0 g
1 @ H L 1 ®
2 & 2 @ 2 ® Each error code display
indicates that the error
3 e e 3 ol B d 3 ® . ® marked with ® has ocourred.
4 4 L 4 ® Two or more ® marks
\‘51 / . P @ . & ® indicate that multiple errors
- 7 - have occurred at the same
BN / § L AR 6 LK tima.
BN Vi 7 olele ; o oo
8 / 8| @ 3| @
9 N7 5| ® ® . @ ®
A /\ Al @ [ ] Al @ ®
g /] gl @ e ® gl @ e|®
c| / \ cle|® c| ® | ®
b N ol ® | @ ® ol ® | ® ®
E El @ | @[ @ £l ® @ | @
F Fl® | ® | ® @ Fl® | @ [ @ | ®

“ote: FUNZ operation can read out the error data codes stared in the base unit.
Since the error data code display does not update autamatically, FUNZ
operation must be performed again to read oui the latest error data.
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DIAGNOSTIC FUNCTIONS & MAINTENANCGE

(3) Error 1tems and Operating Statuses

—

: 1 e
Error ltems Error Code 0%?::3:9 Output ERRACR LED Checking performed
] Power failure 1st digit: 1 Stop OFF g.:\:ifrjlg[grror In every scan
2| WOT error (CPU operation error) Ist digit; 2 Stop OFF QFF In every scan
@ CRC comparisan code keep error | £ (st digit: 4 RUN Maintained OFF At start
@ | User program CRC error ] 2 E:Ist digit: 8 Stop OFF ON At start
&1 TIM/CNT preset value CRC error _8 |_2nd digit: 1 RUN Maintained OFF At start
&1 Program sum check error ";i 2nd digit: 2 Stop OFF OonN In every scan
D| Keep data sum check error 5| 2nd digit: 4 RUN Maintained OFF When turning power ON
@ | User program syntax error g 2nd digit: 8 Stop QOFF ON When writing program
_@__SXEE”‘ program error 2| 3rd digit: 1 Stop OFF ON It avery scan
199 | User program writing error 3rd digit: 2 Stop QFF oN When writing program
{4) Error Description and Corrective Action
(D Power Failure Actiom:
This error is detected when the power voltage is lower The system program resets this error automatically,
than the rated power voltage. The ERROR LED remains ON. To turni the ERRCR
Action: LED OFF, reset the error code by pressing the FUN,
Supply'the rated power voltage 2, READ, 0 and ENTR keys on the program loader.
. K a
@ WDT Error (Watchdog Timer Error) @ lfeegrr?erﬁc?:rﬁefhigzaﬂ;?r internal relay ON/QFF
The watchdog timer monitors the time reguired for . ; ¥
one program cycle to detect abnormal repeating ;tatyses stored in the base unit RAM have changed
operation functions, and announces an alarm if the pg::‘r;?igrssc::;rdfaf!ure, Hils srot 1§ Hatetlad Whan
processing is not complete in a specific period of )
time. Action:
REHETE ) The systern program resets this error automatically.
. ; An error data code is stored as an alarm signal. If the
polodsebieg s i i g o o power failure duration is much shorter than three
restart operation, the base unit must be replaced. days yet this error occurs, the base unit must be
replaced,
(@ CRC Comparison Code Keep Error U
. . ser Program Syntax Error
This error is detected when the contents of the user 9 ¥

program CRC comparison codes in the base unit

RAM have changed during a power failure.
Action:

No particular action is required because the system
program restores operation automatically., An error

data code is stored as an alarm signal.

@ User Pragram CRC Error

On starting operation, the CRC is executed on the
user program to verify with the stored CRC com-

parison codes. Discrepancy results in @ CRC error.
Action:

Transfer a correct program from the program loader,

Fhe ERROR LED will go OFF when the program

transfer is complete.

& Timer/Counter Preset Value CRC Error

On starting operation, the CRC is executed on the
timer/counter preset value data stored in the base
unit RAM to verify with the stored CRC comparison

codes. Discrepancy resuits in a CRC error.
Action:

Clear the modified timer/counter preset value data

using the program loader {FUNS8).

Program Sum Check Error

This error is detected when an error occurs during

executing the user program.

n

This error occurs when a syntax error is found in the
user program.

Action:

Correct the user program using the program loader
and transfer the corrected program to the base unit
For details of syntax errors, see the syntax error
list on page 71. When the transferred program is

' correct, the ERROR LED goes OFF.

(9) System Program Error

This error is detected when the system program is
damaged.

Action:
Replace the base unit.

User Program Writing Error

This error is detected when the user program is not
correctly written into the base unit memory during
program transfer,

in addition, this error is also detected when a memory
size other than 1K steps is selected using the FA
series program loader,

Action:

Replace the base unit.

When the seiected memory size is not 1K steps
correct the memory size selection in the progranm
loader by pressing keys FUN, 1, READ, 1, ENTR.

Supplementary

Error codes other than (8 user program syntax error a
maintained untif cleared by FUNZ2 operation,
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!, Reading Out Error Contents

hen ERRB0 occurs, the error contents can be read out to the program loader display by the following procedure,
fey Operation ®Display

o)~ (o) g EEECEEEED

Error Code Display

Kyntax Error List

Error Code Errar Details
10004 ) Stop input No. setting error (FUN4)
10005 Reset input No. setting error (FUNG)
10032 Timer/counter external display operand No. setting error (FUN32)
10034 Key matrix scan input No. setting error (FUN34)
10035 Timer/counter external display latch phase setting error {FUN35)
10060 Computer link system device No. setting error (FUNG0O)
{2} improper operation code
| )0 to 4035 | (3) Improper operand
'Adiaoem a_xddress yvith an {4} Ymproper timerfcounter data Detected when turning
‘mproper instruction word is e - - - power ON or when
displayed. {8) Computing instruction operation code setting error | changing program.
Hote) {8) Unused
{?7) Program over

Supplementary ] Operation codes and operands in the following sample program:
®Operation codes are LOD, SOT and QUT.
; ®0perands are 10, 16, and 400.
. Program
i 0¥ @ LOD 10
i0 SOT 16
OUT 400

Note: For example, when error code 20126 is displayed, this error code indicates that {2)
Improper operation code occurs around Address 0126.

13



TROUBLESHOOTING PROCEDURES

e e

| "~ TROUBLESHOOTING PROCEDURES

Th? MICRQ-1 has various diagnostic functions to ensure safety if any trouble should occur,
This chapter describes troubleshooting pracedures.

C Trouble occurs. )

POWER LED
does not go ON.

NO Ge to "'POWER LED does
not go ON.”" on page 75.

YES

NO Go to "RUN LED does
notgo ON."” on page 76.

RUN LED
does not go ON.

YES
-
ERROR LED YES Go to "ERROR LED
is ON. is ON."" on page 77.
L
NO
Input does not NO Go to "Input does not operate
operate normailly. « normally.’”” on page 78.
YE3
Output does not NO Go to '"Output does not operate

cperate normatly.

[ nermally.” on page 79,

YES
Cannot cormmunicate NO Go to ""Cannot communicate with
with program 1oader. program loader.”” on page BQ.
YES

Go to “"Cannot stop or reset
operation.’’ on page g§1.

Cannot stop or
rese( operation.

Check the program and wiring.1




TROUBLESHOOTING PROCEDURES

=
POWER LED does not go ON.
Power is supplied. Supply power,
POWER LED goes ON.
Power voltage is
B5 10 264V AC or 19.2 Suppl
r .
B B pa pply te rated voltage
R
TYves
-t POWER LED goes DN,
' ,
f Contact IDEC. E€nd

ST

75
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o

RUN LED does not go ON,

ERROR LED is ON.

NO _

T T —— e — T

Go to “"ERROR LED is QN.""
on page 77,

L

When using MICRO-1 program loader

Connect the MICRO-1 program
Yoader and turn the RUN/STOP
switch to RUN,

PC.-RUN is displayed
on the program loader
for 7 sec.

YES

End

NQ

—— »| monitor IR701 and IR702.

!

When using FA series program loader

Connect the program [oader and

(o) (7] L) (] e

IR701 is OFF.

Turn IR701 OFF.

YES

RUN LED goes ON.

Contact IDEC,

YES

*1f the RUN LED is turned on by turning the 1R701 OFF, the RUN/STOP switch an the MICRQO-1 program loader 'may

be defective, then contact IDEC.

16



TROUBLESHOOTING PROCEDURES

ERROR LED is ON.

Power voltage is BS
to 264V ACor 19.2
to 28.8Vv DC.

YES

NO

Supply the rated power voltage.

|

Y

Reset the error using the
program |oader.

HEFE

YES

ERROR LED goes OFF,

The error was temporary and
the normal condition is restored.

T ——

ERROR LED goes OFF.

Check for error items referring
to the error codes,

See DIAGNOSTIC FUNCTIONS &
MAINTENANCE on page 70.

End
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TROUBLESHOOTING PROCEDURES

i T ST

input does not operate normally.

tnput LED is ON.

®Check 'input wiring.
@ Check input switches,
® Check input ON/OFF voltages.

Check input aliocation numbers.

Input allocation
numbers are correct.

Correct the program,

Input operates narmally.

YES

¥

]

Contact IDEC.

End

A

NOD




TROUBLESHOOTING PROCEDURES

Output does not operate .
normally.

Qutput LED is ON,

Check the output wiring.

Check the output allocation
number, -

The ocutput
allocation number
is correct.

Correct the program.

Monitor the output on the
program loader.

See MONITORING OPERATION
on page 61.

QOutput I-
o) (86 )
The monitored YES

output turns ON and QFF
on the display.

®The output relay in the base
or expansion unit is defective.

®The serial /O module or serial
/O cable is defective.

Contact IDEC.

End

73



THOJBLESHUOTING PROCEDURES

an

T—

Cannet communicate with
program loader.

toader gxtension
cablsg is disconnected.

Connect the cabie firmly.

POWER LED is ON.

Go to "POWER LED does
not go ON.”' on page 75,

Contact \DEC.




TROUBLESHOOTING PROCEDURES

Cannot stop or reset
operation.

N
g IR702.

Monitor IR701 and

tR702 is OFF,

Stop and reset inputs
are specified using FUN4
and FUNS,

NC

IR701 is ON.

IR701 ON and IR702

a0 B D
17 (o ) (o

YES

The specified input is ON.

Confirm the input
number and turn the
specified input ON.

Monitor the specified input
using the program loader.

The monitored
input can turn ON and OFF
on the display.

NO

The input device is
defective and must be
replaced.

} A

Contact IDEC.

81



TYPE LIST

P——— B e S
e . Nama Type No. Remarks
Relay Source Input FC1A-C1A1E Accepis NPN transistor inputs
Output Sink Input FC1A-C2A1E Accepts PNP transistor inputs
AC Source Input Power voltage: { 4 ; Z
( EC 1 A 1 & ccepts NPH transistor inputs
Typ® | Transistor Sink Qutput TIACIBIE 100-240V AG | coptaing NPN transistor gUEpUES
Cutput Sink Input FC1A-GZCIE Accepts PNP transistor inputs
Source Output Contains PNP transistor outputs
Relay Soudrce Input FCTA-C1A4E Accepts NPM transistor inputs
= Output Sink nput FC1A-C2A4E Accepts PNP transistor inputs
S5 = I it el
Source Input Power voltaga: | accepts NPN fransistar inputs
[ -] AA-
o Transistor | Sink Output FCAA-C1B4E 24V DC Contains NPN transistor outputs
& i
Output Sink Input FC1A-C2CAE Accepts PNP transistor inputs
DC Scurce Cutput Contains PNP transistor outputs
Type | Relay Source Input | FC1A-C1AZE Accepts NPN transigtor inputs
Output Sink Input FC1A-C2AZE ! Accepts PNP transistor inputs
Scurce Input Power voltage: | accepts NPN transistor inputs
Trangistor | Sink Output FC1A-C1B2E 12w DG Contains NPN transistor outputs
Cutput ; fetnr &
Sink Input FC1A-C202E Accepts PNP transistor inputs
Scurce Qutput Contains PNP transistor outputs
Program Loader FC1A-HLIE 24 keys, 18-character LCD
. .Preset Loader ’Etan.dard ; ; FCI1A-PLIE _Eor changi.hg timer/Counter presef values .and monitorning yo,lrﬂ, timer, counter
| Mutti-function y FC1A-PL2E For changing presel values, monitoring, direct set/reset, reacing pregram, etc.
FC1A-KL1 1.5m long, for connecting the program lpadsr or data preset loader to the basa unit
FC1A-KLZ 70mim fong curt cord {attached 10 the program loader or data preset loader}
Loader Extension Cable fFor connecting the program loader or data preset loader to the base unit
FC1A-KL3 1.5m !ong, far connecting the FA series program loader to the MICRO-1 base unit
FC1A-KL4 1.5m long, for connecting tha MICAO-1 loader to the FA serias CPU
SR f -
Relay Saurce nput | FC1A-E1ATE Accepts NPN transistor inputs
Cutput Sink nput | FC1A-E2A1E Accepts PNP transistor inputs
AC Source Input FC1A-E1BIE Powaer voltage: | Accepts NPM transistor inputs
TyPe | Trapsistor | Hink Qutput 100-240v AC | Comtains NPN transistor outputs
Cutput Sink input ‘ FC1A-E2C1E Accepts PNP transistor inputs
Source Cutput Contains PNP transistor outputs
- Relay | Source Iiput | FG1A-E1AAE Accepts NPN transistor inputs
::, Cutput Sink Input FC1A-E2AAQE Accepts PNP transistor inputs
c e .
a Source nput Power voitage: | accepts NPN transistor inputs
E Transistor | Sink Output FLiA EiDaE 24¥ DC Contains NPN transistor cutputs
g QOutput Sink Input Accepts PNP transistor inputs
o FG1A-E2C4E )
DC Source Qutput Contains PNP transistor outputs
Type Reiay Source Input FC1A-ET1AZE Accepts NPN transistor inputs
Output Sink Input FCIA-E2A2F Accepts PNP transistor inpuls
Source Input Power voltage: | Accepts NPN transistor inputs
Transistor | Sink Output FCIA-E182E 12vpc | Contains NPN transistor outputs
Cutput Sink Input Accepts PNP transistar inputs
L Source Qutput FC1A-E2C2E Contains PNP transistor cutputs
FC1A-KE1 40mm long lattached to the expansion or analog timer unit) T
i PFA-1A21 500mm long For conneqing the expansion
#/Q Expansion Cable or anaiog timer unit to the
FFA-1A22 750mm lang base unit
PFA-1A23 1m lang |
Sarial YO Module FC1A-SMA1E Allows for expansion of 8 inputs and B outputs using a serial cable
' FC1A-KS1 im long & s
; or connecting the serial /O module to the base unit
Serial Cable _F_CH\_:!(E.?_.___ 2m long i {with a shield tgrminal on ona and)
FC1A-K53 3m long
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TYPE LIST

[ooniea - e e
Name Type No. Remarks
i . Sourge lnput FCIA-MIXE Accepts NPN transistor inputs
4-point [nput 7 : g

Sink Ingut FC1A-M2XE Accepts PNP transistor inputs
3 3-point Output Helay Qutput FC1A-MXAE Independent 1NO contact: 1 point, Cemmon 1NO contact: 2 points
il Source Input Accepts NPN transistor inputs
1| 2.paint Input Sink Qutput ECIA:MIRE Contains NPN transistor outputs
; 2-point Qutput Sink Input FC1A-M2CE Accepts PNP transistor inputs
IE Source Qutput Containg PNP transistcr outputs

) FCAA-KM1 500mm long . . . , .
licra Expansion Cable For connacting a micro expansion unit to the base unit mounted separately.
) FC1A-KM2 1m lang
f}:nalog Timer Unit FC1A-TA1 Contains four analog timers (eight time ranges from 1 sec to 10 min)
;g“al By Moihed BEad FC1A-PD1 For DD33 | PC board for mounting 2 serial 'O module and four [IDEC's DD series digital
| i FC1A-PD2 For DD4a | display units :
fer Link Unit FFJ-UT1 Intarface betweert the IBM PC and MICRO-1 base units using an optical fiber
er Link Main Unit PF-U12 for 1:N communication
lable Link Unit PFJ-U21 interface between the 1BM PC and MICRO-1 base units using a 4-core twisted. pair cable
facle Link Main Unit PFJ-U22 (RS-422) for 1:N communication
:ikAdaplar PF2-CLA Interface between the IBM PC and MICRO-1 base unit for 1:1 communication
" y 150mm curl cord
[link:Gabie FC1A-KCY For connecting the MICRO-1 base unit 1o the PFJ-U11, PFJ-U21 or PF2-CLA
fomputer Link Cable PFA-1AS54 2m lang, for connecting the IBM PC to the PFJ-U12, PFJ-U22 or PF2-CLA
PSR-ADOT12E Cutput: 12V DC, 0.8A X ) i
SN Rail Mount Pawer Su Unit For su i wear 10 3-wire sensors used with MICRO-1
i PSR-ADO724E | Output: 24V DC, 0.32A pRiying po
N Rail aans0 500mm leng | 35mm-wide DIN rail for mounting the base, expansion, micro expansion,
L a BAA100D 1060mm long | analog timer of DIN rail mount power supply unit
y ; Used at both ands of the MICRO-1 base/expansion and other units mountsd on a DIN rail
funting Clip BNLS to prevent the unit from maving sideways
) Lactder input program ang monitor program for use on an IBM personal computer or

illP (Control Logic Input Program) PFOY-LP2E | compatible (3 5-inch diskettes) ; :

rdetails of the Serial ¥O Module, see Users Manual EM230.

detaiis of the Data Preset Loader and Analog Timer Unit, see Users Manual EM251.
details of the Micro Expansion Units, see Catalog EP589.

ptional Units and Accessories

.

ial 1/O Module
FC1A-SM1E

FC1A-FD2
Ffor DD48)

o FC1APD1
{For DD33)

Digital Display Mother Board

Nate:

e FC1A-KL2Z
{attached to program loader)

I/O Expansion Cable
» FC1A-KE1 (40mm tong)
{attached to expansion unit)

oFC1A-KL3 s FCTA-KL4

Lcader Extension Cable

I/0 Expansion Cable
e¢PFA-1A21 (500mm long)
e PFA-1A22 {750mm long)
*PFA-1A23 {1m long}
Serial Cable

o FC1A-KS1 (1m long)

e FC1A-KS2 (2m long)

o FC1A-KS2 (3m long)

I/O expansion cables PFA-1A21, PFA-1A22, and PFA-1A23 are Identical in
shape with serial cables except length. The shield terminal on the 1/O 8x-
pansion cables need not be connected to any terminal, See page 67,

FC Link Cable
«FC1A-KC1
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PROCT, ... KEY OPERATING PROCEDURES

. PROGRAM KEY OPERATING PROCEDURES |

4 : Clear User Memory )
L The entire user program memory in the program loader

is cleared.

(o) 9 o

C Select Program Address )

A program address can be selected either during opera-

tion or halt.

FEHEE - © - 6

Address No. Read out in sequence
( Enter Program Instruction )

After program instructions have been entered, they can
be changed by superimposing new program instructions.

1. LOD, AND, or OR Instruction

Sloab]m

1/0 or internal relay No.
Aequired when inverting input

2. OUT, SET, or RST Instruction

VO or internal relay Mo
{input No. cannot specified for OUT instruction.}

3. SOT Instruction
() () o B
Single output No.
4. TIM or CNT instruction

Timer or counter No,

() () (3 ()

Preset value

5. SFA Instruction

First bit No. of shift register
{Last bit No. of reverse shifr register)

Required far reverse shift register

5 () () e

No. of constituent bits

6. LOD TIM, AND TiM, OR TiM, LOD CNT, AND
CNT, or OR CNT Instruction

Sciaiciain

Timer or counter No.

Required when TIM or CNT key
inverting input ’

7. LOD SFR, AND SFR, or OR SFR Instruction

(o) (o] (] foom) (o) () (o) o)

Shift register bit No.
Required when
inverting input

8. AND LOD or OR LOD Instruction

9. SET SFR or RST SFR Instruction

(e (e (o) ) (o) (o) fem)
L.._._[__I

Shift register bit No.
10. MCS or MCR Instruction
ENTR | (MCS) Note: The MCS/MCR key
. alternates MCS and
MCR instructions each
(MCR?} time pressed.
11. JMP or JEND Instruction

ENTRY [IMP) Note: The JMP/JEND key
alternates JMP and

i JEND instructions each
@ IIJEND) tirme pressed.

12. FUNT00 to FUN146 or FUN20D to FUN246 Instruc-
tion

Counter No.
Tor2

13. END Instruction

Note: denotes an instruction word key such as LOD, AND, OR, OUT, SET, RST, TIM or CNT key.
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PROGRAM KEY OPERATING PROCEDURES

({:hange Timer/Counter Preset Values during Dperati@

Timer or counter preset values can be changed either
during operation or halt.

1. Read out the timer or counter number.

No.

TIM or CNT

2. Enter a new preset value
) () (<) (<) o
T

New preset value

Preset values stored in the base unit user program
memory are not changed by the above procedures 1
and 2.

3. Restore presetvalues

After changing a preset value, the new preset vaiue can
be cleared and the old value can be restored.

s (o] =7 [re] — (o)

When this procedure is completed, all times/counter
preset values return tg the original values.

. Enter the new timer/counter preset values to the user
memory in the base unit,

1) Stop operation

} Transfer the new preset value data and program
from the base unit RAM to the program loader.

P (o] (] frow) = o]

3} Transfer the new preset value from the program
loader to the base unit user memory (EEPROM).

el o] = [

Delete Program Instructions )

6 - B O

First address No. to be deleted

G G b

No. of prograsm instructions to be deleted

e subsequent program Instructions are shifted up.

e i—

Insert Prngram Instruction )

wgfg @ - &

Address No, to be inserted
i “Enter the program instruction | _,
to be inserted. s

The subsequent program instructions are shifted down
by one step.

( Search for Pragram Instruction )

An instruction and its address can be searched for and
displayed.

P instruction tobe | _ B oF B
... .searchedtor
[Ex.) Tosearch for AND17

CIMBENSENL

Searching is started from the step next to the currently
displayed step. When the required instruction is tocated,
the instruction and its address are displayed.

C . Monitoring )

1. Monitori'ng 1/0 or internal Relays

=CHE) - - @

I/C or internal relay No.

Eight points are displayed at one time from the dis-
played address included, with W for ON or [ for OFF.

2. Monitoring Timer Current Value or Counter Counted

Value
M@%§§~@m®
No.
TiM or CNT

Timers operate in the subtracting mode and counters in
the adding mode. The monitored timer current value or
counter counted value is displayed, with B when the
preset value is reached or [ during operation.

3. Monitoring Shift Register
(5] - [ « [+

Shift register bit No.

Eight bits from the displayed bit number are displayed,
with B for ON or [ for OFF,

Pressing the & or ¥ key will disptay the preceding or
subsequent eight bits. To cancel monitoring, press the
CLR key. Monitored data is renewed every 100 msec.

8y



“ROGHA HEY OFERATING PROCEDURES

LTransfer Proglams batween Loader and Base Unit

. Transfer from The Program Loeader to The Base Unit

When “TRS L TP GO?” is displayed, make sure the base
unit is in halt. To continue, press the ENTR key. “TRS
L T P’ is displayed during execution. When completed,
"TRS L TP END” is displayed,

2. Transfer from The Base Unit to The Program Loader

“TRS P T L GO?" is displayed. To continue, press the
ENTR key. “TRS P T L"” is disptayed during execution,
When completed, “TRSP T L END" is displayed.

3. Verification between The Base Unit and The
Program Loader

(=)

“TRS L A P GO?" is displayed. To continue, press the
ENTAR key. “TRS L A P’ is dispiayed during execution.
When completed, “TRS L AP END" is displayed.
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Allocation

Table
No. Symbol  Description Remarks No. l Symbol  Description lﬂemarks
11 19 1 1 40
1t 111
L4 12 b 12
L1 13 o1 13
1 14 L1 14
11 5 L1 19
11 16 [T :
L4 17 1117
L1 [
Lot L1
11 10 1 1 10
AL L1 1
o112 1 42
L1 13 1 13
1 14 L 1 14
11 15 1 | 1D
11 6 L1 1%
L1 17 O
L1 | N ]
o4 N
| 10 11 10 ]
L1l L1 1!
1y 12 1112
L1 13 L 113
1 14 L1 14
L1 15 L
11 16 | 1 18
117 [
14 Pl
L L1y
Approved —_1 10 i1 IO
by RENEEE i 1 1
12 | 112
Checked 1143 L1 i3
by Ly 14 L1 14
L 1 15 1 1 5
Designed L 118 Ld L
by L 17 L a7
L 18 L1}

aa
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