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MANUAL DE INSTRUGOES

Série LX-100

1. ESPECIFICAGOES:

saida NPN LX-101/LX-101-Z

Modelos

saida PNP LX-101-P / LX-101-P-Z

Distancia sensora 10 -3 mm

Tensao de Alimentagcéo 12 a 24Vcc — 10% Ripple P-P 10% ou menor

Operagéo Normal: 30mA ou menor @ 24Vce

Consumo de corrente Modo ECO: 25mA ou menor @ 24Vcc

Transistor NPN
coletor-aberto

Transistor PNP

Saida coletor-aberto

Corrente max. chaveamento Saida 1: 100mA ; Saida 2: 50 mA

Tensao aplicada 30 Vce ou menor (entre saida e 0V)

Tensao residual 1,5V ou menor (a 100mA de consumo)

MODO MARCA:Light-ON / Dark-ON

Operagédo de saida MODO COR: Consistent-ON / Inconsistent-ON

Proteg&o de curto-circuito Incorporado

MODO MARCA: 45ms ou menor

Tempo de resposta MODO COR: 150ms ou menor

Display Display de 4 digitos LED Vermelho

MODO MARCA: 2-niveis teaching /Full-auto teaching

Aluste de sensibilidade MODO COR: 1-nivel teaching

Fungdo de ajuste de

sensibilidade fino Incorporado

Imunidade a luz

incandescente 3.000 lux (frontal)

Incorporada com variaveis ON-delay/ OF F-delay
timer, selecionavel entre efetivo e ndo efetivo
(Tempo: aprox. 1 a 500ms)

Fungéo temporizagao

Protegéo IP 67

-10° até +55°C

Temperatura ambiente armazenamento -20 a + 70 °C

Umidade ambiente 35a85% RH

Elemento emissor LED RGB(vermelho, verde, azul)

Invélucro: PBT; Display : Policarbonato; botées de

Material operagdo: borracha de silicone; Lentes: vidro;
Suporte da lente: Aluminio
Y 2
Conexdo Cabo PVC 2 m 4 fios 0,_16mm / conector M12 - 4
pinos
Peso Aprox. 120g e 559

Notas: 1) O conector LX-101-P-Z é de 100 mA.
2) O ¢ abo para conexao nao ¢ fornecido como acessorio para o tipo conector
LX-101-P-Z. Certifique-se de utilizar os cabos opcionais com conector abaixo:

CN-24B-C2 CN-24BL-C2
CN-24B-C5 s CN-24BL-C5:
5mm
—+{ 43.5mm |+—
¢ 14mm

2. CUIDADOS:

Este produto foi desenvolvido/ produzidos apenas para utilizagoes
industriais.

Tome cuidado pois a fiagédo errada pode danificar o sensor.
Certifique-se de que a alimentacéo esteja desligada a fiacao.

Verifique a variagdo da tensdo de alimentagdo estd dentro da
especificagdo.

Tenha cuidado para que a tensdo ndo exceda o range de aplicagéo,
ou se uma fonte AC estiver conectada diretamente podera ocorrer a
queima ou danifica-lo.

Em caso de equipamentos com ruidos (inversores, chaveadores,
etc) forem utilizados ao redor do amplificador, conectar o terminal
de terra (F.G.) do equipamento a um terra.

Se a alimentagéo for fornecida por uma chaveador, assegure que o
terminal do fio terra (F.G.) da fonte de alimentagéo esteja aterrada.

Né&o utilizar durante os 0,5s de transiente inicial de operagdo apos
ligar a fonte de alimentagéo.

Cuidado com curto-circuito na carga ou ligagéo errada, pois pode
provocar a queima ou dano no sensor.

Né&o passar fios junto a linhas de tenséo elevada, linhas elétricas ou
colocar junto ao mesmo encaminhamento. Isto pode causar
malfuncionamento devido a indug&o.

Tome cuidado para que o sensor nao fique directamente exposto a
luz fluorescente de uma lampada, dispositivo de luz de alta
frequéncia, luz solar, etc, pois pode afetar o desempenho de
detecgao.

Se a superficie do objecto brilhar, montar a cerca }!)/
inclinando o sensor 10 a 15 graus contra o objeto
de detecgao.

Nao toque na lente do sensor diretamente com a
mao, se a lente ficar suja, limpe-a com um pano
macio.

10~15°

Quando a lente interior € embaciado, desenroscar a lente para se
livrar da condensagéo.

Para conectar o cabo ao sensor LX-101-P-Z, certifique-se de utilizar
o cabo com conector opcional

Extensdes acima de 100m é possivel utilizar cabo de 0,3mm2, ou
maior. Entretanto, para reduzir ruidos, utilize a menor extensdo
possivel.

Este sensor é apropriado para uso interno.
Evitar sujeira, p6 e vapor.

Cuidado para que o produto ndo entre em contato direto com agua,
6leo, graxa ou solventes organicos, tais como thinner, etc.

Este sensor ndo pode ser utilizado em ambientes contendo
inflamaveis ou gases explosivos.

Nunca desmonte ou modifique o sensor.

+  Cuidados devem ser Good  Nogood . fica o sensor
5 5 detectar um objeto
tomados em relagdo a nessadiregdo, pois

direcdo de montagem do
sensor em relagéo a direcgdo
do objeto de movimento.

e causar
operagao instavel.

Sensor com suporte

montagem
MS-LX-1 (opcional)
« O torque de aperto deve

ser 0.8N-m ou menos.

Parafuso M4 com porcas

4. DESCRIGAO DE PARTES:

Display digital (vermelho)
Indicador MODE / COR (Amarelo)
Indicador MODE / TEMPO (Amarelo)

Indicador MODE / RUN (Verde)
Indicador MODE / TEACH (Amarelo)

6. PROCEDIMENTO DE OPERAGAO:

RUN ‘ Run

A 4

Indicador MODE / ADJ (Amarelo)

Indicador MODE / PRO (Amarelo)
| e i A
> T
/4 pr

L 2 = -
Indicador de opeaga S | |
'IL

X j
OFF / tecla CANCELAR

OFF / tecla ENTER
OFF / tecla SELECIONAR

5. DIAGRAMA DO CIRCUITO I/O:

* Saida NPN
NPN
BN(1) o+
’é * —o/o— [BK(2
o WH(4 12-24 Vee
§‘ PK (entradaext)
} BU(3) °-

2NAou2NF

Notas: 1) A saida 2 nao ¢é incorporado ao conector do tipo LX-101 P-Z.
2) A corrente do conector LX-101 P-Z ¢ 100mA.

* Saida PNP
PNP_ ovit) .
’% * —o/o— |PK(entrada ext.)
} ou BK(2
§‘ WH(4 12-24 Vce
~Ao— [puE o-

2 NAou 2 NF
Notas: 1) A saida de inversdo ndo ¢ incorporado ao conector do tipo

LX-101P-Z.
2) A corrente do tipo de conector LX-101P-Z € 100mA.

« Layout of connector pin of connector type LX-101P-Z.

Na configuragdo do modo marca:

Indica o valor absoluto da quantidade de emissao. E possivel indicar a
valor relativo (valor percentual) contra o valor limite.

Na configuragao do modo cor:

Indica grau de correspondéncia de cores com valor relativo.

Pressione
ANGEL

TEACH Teaching

Na configuragdo do modo marca:

Seta o valor de operagéo por, '2-niveis de ensino', 'Ensino maximo
sentivo'.

Na configuragdo do modo cor:

Define o valor limite por "1 nivel de ensino ".

| vicoe)
Pressione

ANGEL

ADJ Ajuste

Na configuragao modo marca: Permite o ajuste fino do valor limite.
Na configuragdo do modo cor: Permite o ajuste de sensoriamento
valor de tolerancia.

E

Pressione
EC

0l
D|
Z|
0)

H COLOR H
‘ Define 0 modo de marca ou 0 modo de cor. H

1

Pressione
joree

TIMER ‘ Temporizacao H
Configura o tempo de operagdo H

Pressione
C

&

E

ANGE

H PRO ‘ Pro H
Permite diferentes configuracdes detalhadas

7. CONFIGURAGAO MARCA / COR:

Este produto permite selecionar a marca RUN(CJ
aplicavel Modo / cor, dependendo da TEACH|C]
. ADJ|]
finalidade de uso.
Antes da realizagdo do ajuste ou configuragéo, definida
o modo marca ou cor . Como as fungbes disponiveis variam
dependendo do modo selecionado, tomar
cuidado ao ajuste do modo. (A configuragéo de fabrica deste produto
é 0 modo de marca.)
* Modo marca: Detecta a intensidade da luz incidente em receber
parte.

* Modo de cor: Detecta relagao de cor do objeto de detecgédo. Este
modo pode ser usado quando desejado para detectar uma cor
especifica.

« O modo é selecionado usando ‘ON / SELECT key’ or ‘OFF / ENTER
key’ OFF

Press
- SELECT o r'
ko > ar
( Modo marc ( Modo cor)

NOTA:Pressione ' modo CANCEL key' para confirmar




MODO DETECTOR DE CONTRASTE

Ao ligar o sensor ele estra com o led RUN aceso.

RN vﬂf :I COLOR
T&)CJ % g D 5 % gMR Para usar o modo detector de contraste
~ aperte atecla MODE até acender

DN
o led COLOR.
CANCEL
N = 0LOR
TEACHE | o@rrj mier  Aperte a tecla ON até o display
ADJIED CJFREd  mostrar a palavra AUTO.

Apertar a tecla MODE até
acender o led de TEACH.

O display mostrara a palavra 1st.

CJ|COLOR
Cftver ——»
|

Colocar o feixe de luz do sensor sobre a
marca a ser detectada e apertar ON.
O display mostrara a palavra 2nd.

Colocar o feixe de luz do sensor sobre o fundo
(ou seja, fora da marca) e apertar OFF.

Ele ird automaticamente para o modo RUN.
e LU Sl
ADJ DDCQMDCM Cl|FED)

Se néo, aparecera a palavra HARD.

Se aparecer a palavra HARD no display, pode ser que as cores
possuem baixo contraste entre si,ou porque tanto a marca como
o fundo estdo com o feixe de luz pegando mais de uma cor.
Repetir o processo, tentando certificar que o feixe de luz sé pega
uma cor para marca e uma outra para o fundo.

Obs:Distancia de Operagdo 10 + 3mm. Ajuste sempre dentro
desta faixa para deixar o foco dentro de uma tnica cor.

- Se a marca for detectada, aparecera a palavra GOOD.

SELECT

MODO DETECTOR DE COR

Ao ligar o sensor ele estara com o led RUN aceso.

-@m@WG [J[COLOR
LEADCJ DD ORI CJjwer  Para usar o modo detector de cor
L = CIIFRg aperte a tecla MODE até acender

MODE oled COLOR.

CANCEL
RUN[ET 57157157
TEACHE Ecggzggcggé I:I'HMER Aperte a tecla ON até o display
IS HNUN EES mostrar a palavra CLOR.

SELECT

Apertar a tecla MODE até
L0 acender o led de TEACH.

O display mostrara a palavra 1st.
Dﬂm@m:lcom «r
0 SIS L
EEAEMMDAUM i Bl I e |

Colocar o feixe de luz do sensor sobre a cor
a ser detectada e apertar ON.

Ele ird automaticamente para o modo RUN.

Y] ( RUN 1T [ CoLOR
-0l | ———¥ D\D 0 | TIMER
[ [x X s amfﬂ 2]

Se nao, aparecera a palavra HARD.

T,

00 L

-

L

-y

Se aparecer a palavra HARD nodisplay, repetir o processo, tentando
certificar que o foco de luz se encontra apenas sobre uma cor.

Obs:Geralmente quando aparece “HARD” é porque, ou a
distancia esta muito grande ou o feixe de luz do sensor
esta detectando mais de uma cor.

Se a cor for detectada, aparecera a palavra GOOD.

8. DISPLAY CODIGO DIRETO:
Quando MODO indicador / RUN (verde)

acende, o codigo direto é exibido no p—
display digital, pressionando "MODE / %L:CN DQ)GDUUDDGDCU %%g;
CANCEL key 'por mais de 2 segundos. (O ADJIET @@M@ |

codigo direto é desligado quando parar de
pressionar o "MODE / CANCEL key ').

« Codigo direto

12 figura 2 2 figura 3 2 figura 42 figura
modo Opera Ajust modo de Eco in\é%rt:n Key lock | Temporiza | Periodo de
Codgo | MELCA ¢ao Juste exibicao | mode | modo de |  mode ¢éo tempo
exibicao
0 . FINE OFF OFF NON 1ms
1 | Modo COARSE ON FULL [ OoFFDelay | 2ms
marca Standard lock
2 | verde) | pon FINE on OFF ON-Delay 5ms
3 COARSE ON NON 10ms
RUN
4 FINE OFF OFF-Dela 20ms
L-ON exibido | OFF TEACHING :
5 Modo COARSE em ON ON-Delay 50ms
marca
6 (azul) FINE | porcenta OFF NON 100ms
7 PON "coarse | ™ | N [T on RUN | OFF-Delay | 200ms
ADJUST Y
8 L-ON FINE ---- - - ON-delay 500ms
9 Modo COARSE
marca
A FINE
D-ON
b COARSE
c Coinci FINE — — — — — —
dence
d Modo ON | COARSE
E cor Incoin FINE — — -— — — —
cidenc
F e ON | COARSE — — — — — —

9. FUNCAO CHAVE DE BLOQUEIO:

« Aoperagao chave é bloqueada pressionando ambos
os "MODE / CANCELAR" e "OFF / ENTER" por mais
de 2 segundos simultaneamente quando MODO
indicador / RUN (verde) acender.

« Afim de liberar o bloqueio de teclas, pressione ao mesmo tempo "MODE / CANCEL-chave e
"OFF / ENTER" por mais de 2 segundos novamente.

10. MODO TEACHING:

+ A configuragéo teaching pode ser feita quando MODO
Indicador / TEACH (amarelo) acender.

* Os ajustes aplicaveis para marcar e modo de cor é
diferente no modo teaching como mostrado abaixo:

Modo marca: ajuste de 2 niveis ou ensino totalmente automatlco
Modo de cor: ajuste de 1 nivel.

Ajuste 2 niveis

1- Pressione "MODE / CANCEL" para iluminar o indicador
MODE /TEACH (amarelo).

Ao definir a saida para ON com a marca, pressione
"ON/SELECT alinhando o ponto do feixe, e ao definir

a saida para OFF, pressione 'OFF / ENTER. Pisca RS

2- Alinhar o feixe para o local de base (sem marca de area)
da marca a ser detectada. Quando "ON / SELECT"é
pressionado no passo 1, pressione 'OFF / ENTER, e
quando "OFF / ENTER" é pressionado no passo 1,
pressione' ON / SELECT. Pisca c_n

\ 3- O valor limite é definido no valor médio entre o passo 1 e 2.
RUN| (J]cowr .
T qnm Ejper Em caso de detecgéo estavel "GOOD" é exibido no
display digital.
RUN[ET (couce Em caso de detecgéd o instavel "HARD" é exibido no
e E_mru = display digital.




FULL-AUTO teaching

1- Pressione "MODE / CANCEL "para acender indicador MODE /
TEACH (amarlo). No estado onde os objetos sdo de
sensoriamento movendo-o sobre a linha de montagem, alinhar o
ponto do feixe para a posigao onde a marca sobre o objeto passa.

2- Ao definir a saida ON para o lado com pouca intensidade de luz,
pressione "ON / SELECT ", e quando se define a saida ON para o
lado com mais intensidade de luz incidente,

pressione 'OFF / ENTER "pam mais de 2 segundos. A
palavra"AUTO ' é exibida, e amostragem comeca.

3- Em caso de deteccdo estavel "GOOD" é exibido no display
digital.

Ol

r

RUI | cowor
TEACH P - ﬂ C|mer
ADJ (L

Em caso de detecgdo instavel "HARD" é exibido no display digital.

1-nivel de ajuste

1- Pressione "MODE / CANCEL" para iluminar o indicador MODE
/TEACH (amarelo).

Ao definir a saida para ON com a marca, pressione "ON/SELECT
alinhando o ponto do feixe, e ao definir

a saida para OFF, pressione 'OFF / ENTER.

2- Ao definir a saida para ON com a marca, pressione
"ON/SELECT" alinhando o ponto do feixe, e ao definir

a saida para OFF, pressione "OFF / ENTER". Pisca RS

3- Em caso de detecgdo estavel "GOOD" é exbido no display
digital.

Em caso de detecgéo instavel "HARD" ¢é exibido no display digital.
%}CN [ li"_ 'I:I COLOR
=H ]

11. MODO AJUSTE:

« As seguintes configuragdes podem ser feitas quando
MODO Indicador / ADJ (amarelo) acender.

RUNEI[ZQDZ(“ZQV CJ[COLOR
E‘E?T{ 570000 0 =5 e

‘ No caso do modo marca:Ajuste fino do valor limite ‘

« O valor limite é ajustavel usando "ON / SELECT " ou "OFF / ENTER".
‘ Em caso do modo cor: Definir Toleranciar ‘

« A configuragdo de tolerancia é a fungédo que pode mudar o julgamento com relagéo a cor de
referéncia ensinado.

* Mesmo que a tolerancia seja alterada, a informagéo da cor anterior ndo muda.
+ O valor de tolerancia aumenta usando 'ON / SELECT ', e diminui usando 'OFF / ENTER ".

NOTAS: 1) Pressione "MODE / CANCEL 'para confirmar.

2) O valor numérico indicado no display digital deve ser usado como uma referéncia.

12. CONFIGURAGAO DE OPERAGAO MODO TIMER:

 Aconfiguragéo para ver se o timer é usado ou n&o pode
ser feita quando MODO |Indicador / TIMER @marelo)
acender.

+ O valor inicial de cada fungéo do temporizador

, FUNI 1 7 )
é 20ms.

Tocs( ==
Ao |2 L S

oN
* Referencia 'MODO PRO "para a @nfiguragéo ( sem temporizagio)

OFF-dela
TIMER, temporizador OFF-delay e ON-delay SELECT { )

(
L -]
NOTA: Pressione "MODO/CANCEL para confirmar y
SELECT SELECT
(ON-delay)
Grafico de tempo
Sensing _ _ Beam-

Timer operation condition recelved

. _ _ _Beam-
Operation interrupted

—~-ON
Light-ON/coincident ON
- -OFF

Without timer —

Dark-ON/incoincident ON

Light-ON/coincident ON

OFF-delay timer - - —OFF

Dark-ON/incoincident ON

I-**’ON
- -OFF

Light-ON/coincident ON

|— --ON
- - -OFF
ON
Dark-ON/incoincident ON ’Tl:
- —OFF

ON-delay timer

Escala de temporizagéo: T= 1 a 500 ms variavel de 9 etapas

13. MODO PRO:

« Aconfiguragdo PRO sendo é usada ou néo pode
ser feito quando MODO indicador / PRO (amarelo)

acender. Para confirmar cada parametro ?El:c’;‘i C 5 U S E COLOR
selecionado, pressione 'OFF / ENTER ". ap6s a = 00 0 TIMER
confirmag&o da configuragao, display digital pisca. ApJ| S I I e

Para o cancelamento da configuragéo, pressione
"MODE / CANCEL".

?n'_:, | 4_ |F, "IE | Nivel de detecgéo: Fino
( Conf. )Pres
a|

Sensori LECT
mento / (Conf.

oF Press alterar o periodo do tempo.

Press (20ms) (50ms) (100ms) (200ms) (500ms)
(oL 5] o= [t -0 > £ -50 ) » [t ][00 > £50E
(TConf. ) v
empo “:- :{”4‘“:- E‘{»"t- E‘{,‘)E_ ”
Press . (10ms) (5ms) (@2ms) (1ms)
= Press(¥)

HIET
) — T
|Lfl!: | +— | X

Conf. {v
Bloqueio Pres Bloqueio completo
de tecla (Conf. exceto para o modo

de Instrugdes RUN.

Bloqueio completo
exceto para ajustar
o0 modo RUN.

Conf. Modo Marca: Exibe a intensidade da luz incidente
Conf. Modo Cor: Exibe coincidéncia de cores

- [x]
Conf. Pres
(Cont.F® P

e
exibicdo

Conf. Modo Marca: Exibe valor relativo (porcentagem)
Conf. Modo Cor: Exibe uma coincidéncia de cores

Press
|E!:ﬂ | _” | QFF | Conf. Eco: OFF

Conf. Pres
ECO J cont.f™

Press

Conf. Eco: ON [ Esta funcéo é desligar o display digital
ON no estado RUN.
Press

|::L(i'i'i | _“ | BFF | Nao inverte

( c:nf.d )Pres P
nvertendo IECT ress
Exibgao / (Conf- L

| '_EE'E | | i | néo redefinir a configuragao
Conf. \ Pres<¥) o
Redefinir] (Conf. ElE Press

redefinir a configuragédo
( apos a restauragao, o sensor de volta para RUN )




Funcéo ajuste de fabrica Descrigao

. define o nivel de detecgdo (histerese).
Conf. de Sensoriamento

) Define periodo de ajuste do temporizador por 9 etapas.
Conf. Temporizador

’ Seleciona a fungao de bloqueio de teclas.
Conf. Bloqueio de teclas

—_— Seleciona método de visualizagéo do display digital.
Conf. Exibicao

Conf. ECO Define ON / OFF do modo eco.

Visor muda diregao do display digital.
Conf. Invertende exibigao ¢ play dig

Redefine a configuragéo de fébrica.
Conf. Redefinir ! igurag: i

tabela de tempo

; ON
<+-20 —»
ms ou mais EF

15. SAIDA 2:

O LX-101 tipo cabo incorpora a saida 2 (saida de inversao) (OUT). Para o ensino, esta fungéo é
conveniente para a légica da inversdo LIGHT-ON / DARK-ON (mak-mode), e

coincidéncia-ON-ON incoincidéncia / (modo de cor). Quando a saida 2 é usada, conecte o cabo

de saida (output 2) + V (0V lado do tipo de saida PNP). Quando a saida 2 néo for usada,

certifique-se de isola-lo.

16. ERRO DISPLAY

Tomar medida para o erro como mostrado abaixo:

14. FUNGCAO DE ENSINO EXTERNO

Este produto incorpora a fungdo docente externo. Tome cuidado para que os métodos de ensino
para a marca e modo de cor diferem na fungdo docente externo.

Modo de Marca

2- niveis de ajuste

%i 00 U"""E%’E; 1- Alinhar o ponto do feixe para a marca a ser detectado no modo RUN.
oY R LY N 1

RUNJET cor  2- Entrada de sinal externa para 20ms ou mais no estado do passo 1.
oy ﬁ i (N&odeixaraentrada o sinal externo por mais de 2 seg. Continuamente. )

RUN[ET (EJcowr  3- Alinhar o feixe para o local de base (sem marca de &rea) e de entrada
TEAC 7y B er . .
andok <V Sprm  do sinal externo para 20ms ou mais.
tabela de tempo
Espaco de 1,5

- segundos ON
<4-20ms ou mais »4— oy mais —»|€4-20ms ou mais —» OFF

Ajuste automatico

RUNI( ) gecwr 1. Colocar o objeto na linha de montagem no estado "RUN".
LI NS

ADJIC] "
1. Quando o sinal de entrada externo esta en 2 seg. ou mais, a

" amostragem comega. ao terminar o display piscara. se "HARD" for
exibido, desacelerar a velocidade da linha, e realizar o teaching

AUNET) ¢ ek NOVamente.
TEAC = = Clmver
Aodie) U0 i =

tabela de tempo

ON

J <4-20ms ou mais —»|—» Iniciar a amostragem
| 9 OFF

Nota: Quando full-auto for utilizada, a operagao de saida é definido como 'DARK-ON'".

Modo de Cor

Ajuste de 1 nivel

2- Entrada de sinal externo para 20ms ou mais no estado do passo 1.

1- Alinhar o ponto do feixe para a marca a ser detectado em 'modo RUN".

Display conteudo do erro Solugéo
D Encurtar a carga e fluxos de | Desligue a fonte de alimentagdo e
07T ( sobrecorrente. verificar a carga

17. DIMENSOES (mm)
CABO: LX-101-P

CONECTOR: LX-101-P-Z




ﬁ CAUTIONS
SUN @ Make sure that the power supply is off while wiring.
@ Take care that wrong wiring will damage the sensor.
INSTRUCTION MANUAL @ Verify that the supply voltage variation is within the rating.
@ Take care that if a voltage exceeding the rated range is applied, or if an AC
| Photoelectric Sensor | Digital Mark Sensor power supply is directly connected, the sensor may get burnt or damaged.
@ In case noise generating equipment (switching regulator, inverter mo-

L X-100

tor, etc.) is used in the vicinity of this product, connect the frame ground
(F.G.) terminal of the equipment to an actual ground.

CME-LX100 No.2137-00 @ |If power is supplied from a commercial switching regulator, ensure that the frame
Thank you very much for using SUNX products. Please regd this Instructio_n Y ggu:gt(ig)éirmgatlh(g tﬁtglw:g:gigﬂg tlfr:gn(r(])e.gtesc:e?)agf?::uﬁ:g r;g\rl]\/tf
Manual carefully and thoroughly for the correct and optimum use of this supply is switched on.
product. Kindly keep this manual in a convenient place for quick reference. @ Take care that short-circuit of the load or wrong wiring may burn or damage the sensor.
@ Never use this product as a sensing device for personnel @® Do no_t run the wires together v_vith high-voltage Iineslor power I_ines or put
protection. them in the same raceway. Thls can cause malfunction due to mductlc_m.
@ In case of using sensing devices for personnel protec- @ Take care that the sensor is not directly t:-_zxposed_ to fluorescent light
tion, use products which meet standards, such as from a rapid-starter lamp or a'hlgh freguency light de_wce.
WARNING OSHA, ANSI or IEC etc., for personnel protection ap- @ If the surface of _the_ sensing object has a shine,
plicable in each region or country. mount the sensor |nc||_n|ng approx. 10 to 15 degrees
against the sensing object.
Do not touch the lens of the sensor by hand directly. If
SPECIFICATIONS the lens becomes dirty, wipe it off with a soft cloth gently.
Type Cable type Connector type When the inside lens is steamed up, unscrew the
Model] NPN auiput LX-101 LX-101-Z lens to get rid of the condensation. . _
ltem o. PP o X10LP X 101.PZ For L>_(—101—|:I—Z, be sure to use theloptlon_al cable with connector.
Extension up to total 100m is possible with 0.3mm2, or more, cable.

Setting distance

10mm = 3mm

Supply voltage

12 to 24V DC+/-10%

Ripple P-P10% or less

Current consumption

Normal mode: 750mW or less (Current consumption 30mA or less at 24V supply voltage)
EOC mode: 600mW or less (Current consumption 25mA or less at 24V supply voltage)

Teaching input

<NPN output type>

Low (ON): 0to 2V DC
Source current 0.5mA or less
Input impedance 10k @ approx.

High (OFF): 5V to +V DC, or open Low (OFF): 0to 0.6V DC, or open

<PNP output type>

High (ON): 5V to +V DC

Sink current 0.5mA or less
Input impedance 10k Q approx.

<NPN output type>
NPN open-collector transistor

<PNP output type>
PNP open-collector transistor

However, in order to reduce noise, make the wiring as short as possible.
This sensor is suitable for indoor use only.

Do not use this sensor in places having excessive vapor, dust, etc., or
where it may come in direct contact with water, or corrosive gas.

Take care that the product does not come in direct contact with water,
oil, grease, or organic solvents, such as, thinner, etc.

Make sure that stress by forcible bend or pulling with 76N, or more, force
is not applied directly to the sensor cable joint.

This sensor cannot be used in an environment containing inflammable
or explosive gases.

@ Never disassemble or modify the sensor.

Output 1 + Max. sink current: 50mA (Note 1)+ Max. source current: 50mA (Note 1)
+ Applied voltage: 30V DC or less  + Applied voltage: 30V DC or less
(OUT) (between output 1 and OV) (between output 1 and +V) MOUNTING

- Residual voltage: 1.5V or less
[at 50mA (Note 1) sink current]

Mark mode: Light-ON/Dark-ON Auto-setting method on teaching,
Color mode: Coincidence-ON/Non-coincidence-ON

- Residual voltage: 1.5V or less

[at 50mA (Note 1) source current] Do not make the
sensor detect an
object in this di-
rection because it
may cause unsta-
ble operation.

@ Care must be taken regarding the
sensor mounting directrion with
respect to the object's direction of
movement.

Output operation

Short-circuit protection Incorporated

<NPN output type>

NPN open-collector transistor

- Max. sink current: 50mA

- Applied voltage: 30V DC or less
(between output 2 and 0V)

- Residual voltage: 1.5V or less
(at 50mA sink current)

@ The tightening torque should be

0.8N-m or less. Sensor mounting

bracket

MS-LX-1

(Optional)

Output 2 (Inversion output)

(oun <PNP output type>

PNP open-collector transistor

- Max. source current: 50mA

- Applied voltage: 30V DC or less

(between output 2 and +V)

- Residual voltage: 1.5V or less

(at 50mA source current)

PART DESCRIPTION

Digital display (Red)
MODE indicator / COLOR (Yellow)

MODE indicator / RUN (Green)
MODE indicator / TEACH (Yellow)
MODE indicator / ADJ (Yellow)

PEE e

Output operation | Inverted operation of the output 1 —

MODE indicator / TIMER (Yellow)
MODE indicator / PRO (Yellow)

Short-circuit protection Incorporated -

Response time Mark mode: 45 ¢ s or less, Color mode: 150 ¢ s or less

Operation indicator
MODE indicator

Orange LED (lights up when output 1 is ON)
'RUN'": Green LED, 'TEACH', 'ADJ', 'COLOR', 'TIMER', 'PRO": Yellow LED

Operation indicator

(Orange)
Digital display 4 digits red LED display m
Sensitivity setting Mark mode: 2-level teaching/Full-auto teaching, Color mode: 1-level teaching canoe e ENTER

OFF/ENTER key
ON/SELECT key

Fine sensitivity adjustment function Incorporated

MODE/CANCEL key

I/O CIRCUIT DIAGRAMS
@ NPN output type

Terminal No. of Connector Color code of cable type/cable with
connector

Timer function Incorporated OFF-delay timer/ON-delay timer, switchable either effective or ineffective
IP67 (IEC)

Ambient temperature | -10 to +55°C (No dew condensation or icing allowed), Storage: -20 to +70°C

35 to 85% RH, Storage: 35 to 85% RH

Red/green/blue LED

Protection

Ambient humidity

Emitting element

- - - = ¥
Material Enclosure: PBT, Display: Polycarbonate, Operation buttons: Silicon rubber, Lens: Glass b1 l Brown) +V
Cable 0.2mm? 5-core cabtyre cable, 2m long — Ta ((Black) Output 1
- = V AS%
Weight 1209 approx. 559 approx. 3 T2 N I (White) Output 2 (Note 1) 50mA max. (Note 2)
= +
Notes: 1) The connector type LX-1010-Z is 100mA. = N A Inkz 50mA max. (Note 2) %_»—thgtl/iw oe
2) The connecting cable is not supplied as an accessory for the connector type g I v X S ) o

LX-1010-Z. Make sure to use the optional cables with connector below: Uy VRN O(F"”k) Teaching input .

CN-24B-C2 (Straight type, 4-core, Cable length: 2m) CN-24BL-C2 (Elbow type, 4-core, Cable length: 2m) 10kQ | D2 \(Blugyov

CN-24B-C5 (Straight type, 4-core, Cable length: 5m) CN-24BL-C5 (Elbow type, 4-core, Cable length: 5m) g

@ 5mm

ﬂ 43.5mm ‘k Internal circuit<—o——=Users' circuit

Notes: 1) The output 2 is not incorporated to connector type LX-1010-Z.

¢ 14mm 2)The current of the connector type LX-1010-Z is 100mA.




@ PNP output type

Terminal No. of Connector Color code of cable type/cable with

connector
¥
(J(Brown) +V
10kQ | D: . L
—~ A I;O(Plnk) Teaching input

S
(5] -
=50V A 703 & Ioa
° 50mA max. (Note 2) FL1210 24V DC
s—K T 10%
2 K O Eack
S Tr3 (Bac ) Output 1 50mA max. (Note 2)
(%] T Load

| (White) Output 2 (Note 1) m

Da | (Blue) OV

Internal circuit —6—»Users circuit
*1 *2

Non-voltage contact or NPN transistor input Non-voltage contact or PNP transistor input

+V
T 1

J or J or

Low (ON):0to 2V DC
High (OFF): 5V to +V, or open

ov
High (ON):5V to +V DC
Low (OFF): 0 to 0.6V DC, or open

Notes: 1) The inverting output is not incorporated to connector type LX-1010-Z.
2)The current of the connector type LX-101[1-Z is 100mA.

Symbols... D1, D2, D3, D4: Reverse supply polarity protection diode
Zb1, Zp2, Zbs3, Zp4: Surge absorption zener diode
Tr1, Tr2: NPN output transistor
Tra, Tra: PNP output transistor

@ Layout of connector pin of connector type LX-1010-Z

Teaching input ov
[@ OPERATION PROCEDURE

Before performing teaching or each detail setting, perform the setting of either
mark mode or color mode with mark/color mode setting of NAVI mode.

Oulput 1

@ NAVI mode

MARK/COLOR MODE SETTING

@ This product enables to select the applicable RUN[CT
: . |
mark/color mode depending on the using purpose. TAFBCS‘E
Before carrying out teaching or each setting, set
the mark/color mode in COLOR of NAVI mode.
Since the available functions differ depending on the selected mode, take
care when setting mode. (The factory setting of this product is mark mode.)
Mark mode: Detects incident light intensity at receiving part.
Color mode: Detects color ratio of the sensing object. This mode can
be used when desired to detect a specific color only.
@ The mode is selected using either 'ON/SELECT key' or 'OFF/ENTER key".

ON OFF

Press (A ]or

SELECT  ENTER

ko [ >
(Mark mode) (Color mode)
Note : Press 'MODE/CANCEL key' to confirm.

El DIRECT CODE DISPLAY

@ When MODE indicator/RUN (green) lights up, the RUNIIE 7 5777 3] cowen
direct code is displayed on the digital display by B o Elner
pressing 'MODE/CANCEL key' for more than 2 e e

seconds. (The direct code is turned off when stop pressing the 'MODE/CANCEL key'. )
The current setting status can be confirmed at a glance with the direct code.

@ Direct code

. [Run | Run

At mark mode setting:

Indicates the absolute value of emitting amount. It is possible to indicate the
relative value (percent value) against threshold value.

At color mode setting:

Indicates color matching degree with relative value.

v C] Press

1st figure 2nd figure 3rd figure 4th figure
Direct | Mark/color | Operation | Sensing || Display | Eco Display invert- || Key lock | Timer Timer
code | mode mode mode mode | mode |ingmode || mode mode period
" _ FINE OFF Without timer|[  1ms
' Light-ON OFF
« | Mark mode COARSE ON  ||FULL lock| OFF-Delay 2ms
] GREEN STANDARD
g ( ) FINE OFF ON-Delay || 5ms
5 Dark-ON ON - -
| COARSE ON Without timer|| 10ms
RUN
FINE OFF OFF-Delay || 20ms
:j Light-ON ~P | OFF TEACHIN
2| Markmode COARSE || (Displayed ON ON-Delay || 50ms
E| GWS FINE || Perer OFF Without timer|| 100ms
BE Dark-ON age ON RUN
( COARSE ON JlApjusT|OFF-Delay || 200ms
H FINE || — | — | — ON-Delay || 500ms
| Light-ON
El Mark mode COARSE || — — — — — 7
H (RED) FINE — | — | — — — —
Dark-ON
h COARSE|| — | — | — || — — —
E (? oin gll\i FINE - — 7 7 7 —
A enceeNlcoarse || — | — | — || — — —
= Color mode
X ljn coin 6:’{1 FINE N I — — —
- Snce COARSE R N R R R N

TEACH | Teaching | Refer to '/ TEACHING MODE'.

At mark mode setting:

Sets the threshold value by "2-level teaching' or 'full-auto teaching'.
At color mode setting:

Sets the threshold value by '1-level teaching'.

C] Press

ADJ Adjust | Refer to ] ADJUST MODE'.

At mark mode setting: Allows fine adjustment of the threshold value.
At color mode setting: Allows adjustment of sensing tolerance value.

v C] Press

COLOR | Mark/Color mode setting | Refer to ' [l MARK/COLOR MODE SETTING .

Sets mark mode or color mode.

v C] Press

TIMER | Timer operation setting | Refer to T TIMER OPERATON SETTING MODE'.

Configures operation of the timer.

v C] Press

PRO PRO | Refer to ' PRO MODE'.

Allows various detailed settings to be configured.

Note : For details, refer to ' PRO MODE .

El KEY LOCK FUNCTION

@ The key operation is locked by pressing both RUN{ 7 57577 3] cowem
'MODE/CANCEL key' and 'OFF/ENTER key" for TG f@@ﬁ% R
more than 2 seconds simultaneously when
MODE indicator/RUN (green) lights up.

@ In order to release the key lock, press both '"MODE/CANCEL key' and
'OFF/ENTER key' for more than 2 seconds again.

[l TEACHING MODE
._Tht_e teaching setting can be done when MODE ?El@lm WGD@@%%%SS

indicator/TEACH (yellow) lights up. AT Slemmy
@ The applicable teaching for mark mode and color mode
is differed in the teaching mode as shown below:
- Mark mode : Sets either 2-level teaching or full-auto teaching.
- Color mode: Sets 1-level teaching
Note : If stable sensing becomes impossible by environmental effect etc., carry out
the teaching again.

[ In case of mark mode |

<In case of 2-level teaching>

AU "LET\”JSS (@ Press 'MODE/CANCEL key' to light up 'MODE indica-
e A JE 5 tor/TEACH (yellow)'.

When setting the output to ON with mark, press 'ON/SELECT

key' while aligning the beam spot, and when setting the
\ output to OFF, press 'OFF/ENTER key. { &t ' blinks.
Tw‘gz lE%@; @ Align the beam spot to the base (non-mark area) of the mark
20, L - X S to be detected. When 'ON/SELECT key' is pressed at the
step@ , press 'OFF/ENTER key, and when 'OFF/ENTER
key'is pressed at the §tep , press 'ON/SELECT key'.

\ '?_nd ' blinks.
AN {5les 3 The threshold value is set at the mid-value between the step ™D
ADJ (ma? EIDI.I CJ|EED and @ i
or In case stable sensing is possible : ' Saad ' is displayed on the

::m' X L’Eﬁ digital display.
In case stable sensing is impossible: ' HArd ' is displayed on the

digital display.



<In case of full-auto teaching>

(@ Press 'MODE/CANCEL key' to light up MODE indica-
tor/TEACH (yellow). In the state where the sensing objects
are moving on the assembly line, align the beam spot to the
position where the mark on the object passes through.

@ When setting the output to on for the side with less incident
light intensity, press 'ON/SELECT key', and when setting
the output to on for the side with more incident light intensi-
ty, press 'OFF/ENTER key' for more than 2 secondsRiuka
is displayed, and sampling begins.

®@ In case stable sensing is possible : ' Yand ' is displayed on the
digital display.

In case stable sensing is impossible: 'HArd' is displayed on the
iEch'} digital display.  Slow
B down the speed of the
assembly line, and carry
out the teaching again.

Note: If the output is gained on the opposite side against the side desired to the step @),
carry out the teaching again. In this case, note that, when carrying out the teaching
for this measurement, press the different key from the one previously pressed.
Besides, since the output 2 (invertion output) is incorporated in the cable type
LX-1010, the output can be inverted. Refer to ' fli§ OUTPUT 2 (INVERSION
OUTPUT) (OUT) (For LX-1010 type only)' for the details.

%{CN =] E coLor
TIMER
Aoofea i KON S

| In case of color mode |

<In case of 1-level teaching>

?‘E%F} b g ® Press 'MODE/CANCEL key' to light up MODE indica-

ApJieD (a MK tor/TEACH (yellow).

@ When setting the output to ON with mark, press 'ON/SELECT
key', and when setting the output to OFF, press 'OFF/ENTER
key'. '1_Gk ' blinks.

. 'Yaad ' is displayed on the
digital display.

In case stable sensing is impossible: ' Err ' is displayed on the

digital display, and the set-

ting value is reset to the

pre-teaching value.

\ )
i d (@) In case stable sensing is possible
oo x|

or

RUN[T Jcor
TEACH friver
ADJ (-

ADJUST MODE

@ The following settings can be done when MODE RO (51157 57 7 E CoLR
indi i TN 9| pRgy
indicator/ADJ (yellow) lights up. ADJ |

| In case of mark mode: Fine adjustment of threshold value |

* The threshold value is fine adjustable using 'ON/SELECT key' or
'OFF/ENTER key'.

| In case of color mode: Set judging tolerance |

* The judging tolerance setting is the function that can change the judging
tolerance with respect to the taught reference color.

- Even if the tolerance is changed, the information of the reference
color taught earlier does not change.

* The judging tolerance value increases with 'ON/SELECT key', and
decreases with 'OFF/ENTER key'.

Notes: 1) Press 'MODE/CANCEL key' to confirm.
2) The numerical value indicated in the digital display should be used as a reference.

@ TIMER OPERATION SETTING MODE

@ The setting for whether the timer is RUNICT 570 57 3 [ | COLOR
TEACH L] M []D []D [] TIMER
used or not can be done when MODE ADJ|] S =TT PR
indicator/TIMER (yellow) lights up. .
e . . N
.The initial value of each timer function (Wihout timen) (OFF-delay)
is 20ms.

@ Refer to ' PRO MODE' for the setting
delay timer, OFF-delay timer and ON- oy
delay timer

SELECT
Note: Press 'MODE/CANCEL key' to confirm.

SELECT

(ON-delay)
<Time chart>
Sensing __ _Beam-
Timer operation condition J_l_l_|_|_|_|_|_|_|_|_|_|_ ;ﬁved
Operation L 7 interrupted

-~~~ ON
Light-ON/coincident ON j]_|_|_|'|_|'|_|'|_|'|_|_
L __.OFF
”””” ON
Dark-ON/incoincident ON
|—I I—I |—| |—| |—| |—| L~—0FF

l -- ON
Light-ON/coincident ON ﬂ:
i ___.OFF

Dark-ON/incoincident ON J

Without timer

OFF-delay timer

Light-ON/coincident ON

ffffffffffffffffffffffff ON
Dark-ON/incoincident ON _‘EIH
__.OFF

Timer period: T=1 to 500ms 9-step variable

ON-delay timer

Press

Press

[’ PRO MODE

® The setting for whether PRO is used or not can
be done when MODE indicator/PRO (yellow) AP

lights up. For confirming each selected setting
item, press 'OFF/ENTER key'. After confirming
setting, the digital display flashes.

For canceling setting, press 'MODE/CANCEL key'.

ON

Press OFF

SHECT Press

ENTER

EEnS < > F, ,-.E Sensing level: Fine
Sensing \ press og A OoN
(semng (Conf.) v Press
oN {EHE Sensing level: Coarse
Press

SELECT ON
Press to change the timer period.

SELECT

OFF
Press (20ms) (50ms)

ENTER

(100ms)

(200ms)

(|
(|
=
=

=
D)
DS()
B

]| coLor
Calver

(500ms)

db'i | =
L | —

o

S UL DT T
SR T 7K

O T
MO T

OFF

Press(¥]

Timer
setting J (Conf.) enter

N

E- @iE- GBHE- 2HE-

ON

ON

Press

SELECT

- OFF
( Display ) Press(¥)

setting (Contf.) ener

<
>

ON

SELECT

OFF
Press

ENTER

Frn » nF:: Eco setting: OFF
LEL | -— X
Eco Press Y OoN
( setting (cOnf,)g ‘t Press
SELECT

oN or Eco setting: ON (

=

SELECT

OFF
\ Press

ENTER —
f.ﬂ'i‘t —_— ':'F’L Not invert the display

ON

Press

SELECT

Display invertin OFF
(mode setting Press

(Conf.) enTer

<
-

o o Invert the display.
Press
SELECT
OFF
Press
= .: .- ENTER
r’:.l'. —_— o Not reset the settings.
( Reset Press A N
setting (Conf.) enter \ Press
OoN =
Press '1":5

SELECT

10ms; 5ms; 2ms; ims;
Press ( ) (5ms) (2ms) (Ams)
SELECT
OFF
Press (¢ ON
Press
) —_— o) SELECT
L OC — l—,‘"‘ IR Set full key lock.
Key lock Press A oN Set key lock except
( setting (Cont.) enter Press for RUN teaching mode.
SELECT (RUN teaching)
Xl ( Set key lock except
OoN :
(X for RUN adjust mode. on
A = "
Press (RUN adjust) Press
SELECT
OFF
Press
ENTER
(| ———p T (| Mark mode setting: Displays incident light intesity
| — AKX Color mode setting: Displays color coincidence

¥(| Mark mode setting: Displays relative value (percentage)
" | Color mode setting: Displays color coincidence

This function is to turn off the digital
display in RUN state. )

Reset the settings.(After resetting, the sensor goes back to RUN.)

Function Description

Sensing setting Sets the sensing level (hysteresis).

Timer setting function | Sets timer setting period by 9-steps.

Key lock setting Selects key lock function.

Display setting

Selects display method of digital desplay.

Eco setting Sets ON/OFF of eco mode.

Display inverting mode setting | Changes display direction of digital display.

Reset setting Resets to factory setting.




EXTERNAL TEACHING FUNCTION

@ This product incorporates the external teaching function. Take care that
the teaching methods for mark mode and color mode differ in the
external teaching function.

| In case of mark mode |

<2-level teaching>
e TrEse @ Align the beam spot to the mark to be detected in 'RUN
I = = mode'.

RUNIET coLor
TEACH TIVER
ADJ|CT
RUN[CT, (oo
TEAC na Ofmver
ADJ[O= a O

(Timing chart)

Input external signal Input external signal aligning
aligning beam spot to beam spot to base (non-mark

mark \ Space / area)

15 sec ON

-+—20ms or mor 0r more—»{-+—20ms or more —|
0ms o oe:‘: 0ms or more OFF

<Full-auto teaching>
%‘Jm () Ecmcw
= TIMER
aou|Ea MO K Sl
 TIMER
ADJ|C3* nﬂng

or

TRElA:'CEL [x(] 'l:lcu,ow
i L

(Timing chart)

@ Input the external signal for 20ms or more in step @ state.
(Do not input the external signal more than 2 sec. continuously.)

@ Align the beam spot to the base (non-mark area), and input
the external signal for 20ms or more.

@ Put the object on the assembly line at 'RUN mode' state.

@ When the external signal is input for 2 sec. or more, sampling
begins. When sampling finishes, the digital display flashes. If
"HArd " is displayed, slow down the line speed, and carry out
the teaching again.

__[=—2sec. or more +]= Start sampling 8:;":

Note: When the full-auto teaching is used, the output operation is set to 'DARK-ON'.

| In case of color mode |

<1-level teaching>

RUNIERE _ (o Align the beam spot to the mark to be detected in 'RUN
o =P = = A P

o), S @ Input the external signal for 20ms or more in step @ state.
Y] o B P N 51

(Timing chart)

T
OUTPUT 2 (INVERSION OUTPUT) (OUT) (For LX-10101 type only)

@ The LX-1010 cable type incorporates the output 2 (inversion output)(OUT).
For teaching, this function is convenient for inverting logic of LIGHT-ON /
DARK-ON (mark-mode), and coincidence-ON / incoincidence-ON (color mode).
When the output 2 is used, connect the output wire (output 2) to +V side
(0V side for PNP output type). When the output 2 is not used, be sure to
insulate it.

I ERROR DISPLAY

@ Take measurment for the error as shown below:

Display Error content Remedy

Turn off the power supply and check the
load.

Er- Shorten the load and flows overcurrent.

M DIMENSIONS (Unit: mm)
@ Cable type / LX-1010

2-¢p4.5
(mounting hole)

@ Connector type / LX-1010-Z

N o ——— L e
& 1 [
35 25 r— T ’&Jj‘
76‘97 M12
5 ¢
$3T 2-¢45

(mounting hole)

@ Sensor mounting bracket / MS-LX-1 (optional)

28+0.1 39
-~ 27— 4-R2 —»| — t3
2-M5x0.8 \«15\»/
@
|
5o |
[ 2-R5 ; .
T -© 47+0.1
45
40 2-R5
20 + — 25+0.1
15 O— @ l
' v ‘ 5 L
l—2540.1— t
—» 5 -
4-M4x0.7 47+0.1
57
72
@ Sensor mounting bracket / MS-LX-2 (optional)
6 13
20—~ | |
] I ]
—@
Inl; /14* T I
304 R2
: L 3-M5x0.8 o 27.2
is @) | l
P /eorle—2820.1—
2-RA.7 41 R4.7
‘ 3-R2 e
< 15> -
/ LI
1
2-M4x0.7
47+0.1
57
10 (&)
) I ﬂ | 5.2
2 RZ/ ‘%2510.14 sl !
60
80
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