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Product description

The OL10 series are amplifiers for plastic fibre optics. The adjustment is carried out by the Jog-switch and
the Mode pushbutton. Fine adjustment can be done in the PRO mode.

Safety instructions for the amplifier OL10

e Make sure to carry out the wiring in the power supply off condition.
e Verify that the supply voltage variation is within the rating.

e Take care that if a voltage exceeding the rated range is applied, or if an AC power supply is directly con-
nected, the sensor may get burnt or damaged.

¢ In case noise generating equipment (switching regulator, inverter motor, etc.) is used in the vicinity of this
product, connect the frame ground (F.G.) terminal of the equipment to an actual ground.

e If power is supplied from a commercial switching regulator, ensure that the frame
ground (F.G.) terminal of the power supply is connected to an actual ground.

¢ Do not use during the initial transient time (0.5 sec.) after the power supply is switched on.

e Make sure to use an isolation transformer for the DC power supply. If an autotransformer (single winding
transformer) is used, this product or the power supply may get damaged.

e In case a surge is generated in the used power supply, connect a surge absorber to the supply and absorb
the surge.

e Take care that short-circuit or wrong wiring of the load may burn or damage the sensor.

¢ Do not run the wires together with high-voltage lines or power lines or put them in the same raceway. This
can cause malfunction due to induction.

e Make sure to use the optional quick-connection cable for the connection of the amplifier. Extension up to
total 100m is possible with 0.3mm2, or more, cable. However, in order to reduce noise, make the wiring as
short as possible.

e Take care that the sensor is not directly exposed to fluorescent light from a rapid-starter lamp or a high
frequency lighting device, as it may affect the sensing performance.

e This sensor is suitable for indoor use only.
¢ Avoid dust, dirt, and steam.

e When the fiber head gets dusty or dirty etc. the sensitivity deteriorates. To keep stable detection, wipe the
fiber head to remove dust or dirt etc. and carry out sensitivity teaching periodically.

e Take care that the product does not come in direct contact with organic solvents, such as, thinner etc.
e This sensor cannot be used in an environment containing inflammable or explosive gases.
e Never disassemble or modify the sensor.

Safety instructions for fibre optics

e Take care that the product does not come in direct contact with organic solvents, such as, thinner etc.(
except for chemical resistant fibres)

e Avoid strong traction on the fibre optics.

e Please use a soft cloth for cleaning the detecting surfaces only.

e The bend radius may be 25mm minimum. Exceeding the minimum bend radius will cause the light level
within the fibre to dim. For fibres with smaller bend radiuses than 25mm please note the stated value.

e When cutting the cuttable fibres please do use the suitable fibre cutter ALO0O0007. Double coated fibres
must not be cutted at the double coated areas.

¢ Note: Do only cut one fibre at a time. Do not use the cutter twice.

e The bend radius of metal coated sensing heads must be 10mm minimum. (Please note that the coating of
fibres with angular sensing head, fibres with small beam angles and fibres with extremely small diameters
are not bendable).

e The fibre adapters for the confectionable fibres are part of the delivery. Please do use the shorter one.

ipf electronic gmbh ¢ Rosmarter Allee 14 ¢ 58762 Altena | Tel +49 2351 9365-0 ¢ Fax +49 2351 9365-19 | info@ipf-electronic.com ¢ www.ipf-electronic.com 2



IPF ELECTRONIC

¢ Please avoid the influence of fluorescent light of lamps with starters, or devices which emit high frequent

light. This causes an influence for the sensing range.

MANUAL ¢ Subject to alteration! Version: December 2015

* The mounting torque must not exceed the values mentioned in the table below.

mounting with nut m(K/lu; tslr;?evv\cth mouting with adjusting srew

M3 0,39Nm LS207018 0.58Nm LS207208 / LT107205 | 0.20Nm

M4 0,58Nm LT207020 LS207002 0.19Nm

M5 0,98Nm tg;g;g]i j ll:'Sl'gg;g}g 0.19Nm (range 10mm)
M6 0,98Nm LT207015 0.34Nm (range 7mm)
M14 1,47Nm others 0.29Nm

Technical data

article-no.

response time

timer functions

current consumption
voltage drop

operating voltage

max. current load
switching output

sensing range Sn
hysteresis

digital display

status display

stand-by function display
MODE-display

data transmission
material

system of protection
ambient temperature
electrical connection
transmitting element
cable socket 3 wires (master)
cable socket 1 wire (slave)
accessories

OL100340 (red light)

OL100341 (blue light)

OL100342 (green light)

OL100343 (infrared light)

0,065/0,15/0,25 / 2ms programmable

rise delay-, decay delay time, one-Shot 0.5 to 500ms adjustable
<40mA

< 2.5V

1210 24V DC + 10%

100mA (when cascading more than 5 devices 50mA)
pnp, no/nc programmable

depending on the fibre optic used

programmable in 3 ways

4 digit, 7-segment red LED

orange LED

green LED (glows when status is stable)

run: green LED, all other functions yellow LED

via infra red window, max. 16 amplifiers

housing: ABS / coverage: polycarbonate / switch: acrylic
IP 40

-10°C to +55°C

connector, matching cable, see list of articles
modulated LED, see list of articles

2m: AL000013 5m: AL000014

2m: AL000017 5m: AL000018

standard rail AL000015

reduction sleeve AL000016
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Mounting the amplifier
1. Fit the rear part of the mounting section of the amplifier on a 35mm width DIN rail.

2. Press down the front part of the mounting section of the amplifier on the 35mm
width DIN rail.

Removing the amplifier

1. Push the amplifier forward.
2. Lift up the front part of the amplifier to remove it.

Note: Take care that if the front part is lifted up without pushing the amplifier
forward, the hook on the rear portion of the mounting section is
likely to break.

How to connect the fibre cables

—_

. Snap the fibre lock lever down.

Insert the fibre cables slowly into the inlets until they stop. (note 1)
Return the fibre lock lever to the original position, until it stops.

. Snap the fibre lock lever up again.

>

Fiber attachment

Note: In case the fibre cables are not inserted to a position where they stop, the sensing becomes unstable.

Electrical connection

Connection method —~— Groove
Projection

1. Holding the connector of the quick-connection cable, align its projection with the
groove at the top portion of the amplifier connector.

2. Insert the connector till a click is felt. Quick-connection cahble
Disconnection method Projection
Pressing the projection at the top of the quick connection

cable connector, pull out the connector. Y

Note: Take care that if the connector is pulled out without pressing the projection, the projection may break.
Do not use a quick-connection cable whose projection has broken. Further, do not pull by holding the
cable, as this can cause a cable-break.
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Cascading amplifiers

e A Make sure to add or remove the amplifiers in the power supply off condition.
e Make sure to check the allowable ambient temperature, as it depends on the
number of amplifiers connected in cascade.
¢ In case two, or more, amplifiers are connected in cascade, make sure to mount them on a DIN rail.

e When connecting in cascade, mount the amplifiers close to each other, fitting them between the optional
end plates mounted at the two ends. SUB mode can be set.

¢ Up to maximum 15 amplifiers can be added (total 16 amplifiers connected in cascade).

¢ When connecting more than two amplifiers in cascade, use the sub cable ALO00017 (2m) or ALO0O0018
(5m) as the quick-connection cable for the second amplifier onwards.

Cascading method

25mm width
1. Mount the amplifiers, one by one, on the 35mm width DIN rail. (For details BNl
refer to ,,Mounting the amplifier®.)
2. Slide the amplifiers next to each other, and connect the quick-connection
cables.
3. Mount the optional end plates at both the ends to hold the amplifiers between Sub eable

their flat sides.
4. Tighten the screws to fix the end plates.

iy (optional)

Main cable
{opticnal)

Dismantling method

1. Loosen the screws of the end plates.

2. Remove the end plates.

3. Slide the amplifiers and remove them one by one. (For detalils, refer to
»Removing the amplifier®.)

Erd platss

{optional)
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Part description

Dutput cperation  Model indicatar MO DE indicator { ADJ (Y ellow)
indicator (Oranga)  (Green) ));" MO DE indicator § DISP (Yellow)

|

MODE indicator / RLIN |'Graen/

—“—%

r-.-1C.'lI:IE indicator

MODE indicator { TEACH (Yellow) GLIT (ellow) MODE key
FMSDE indicator F ALL (Yallow) Digital display (Red) Jog switch
1/0 Circuit Diagrams
PNP output type
Terminal Mo, Terminal
Color coda of gquick-connection cabla arrangement
— ¥ -
ﬁ ¢t Brown) +V (Note 1) diagram
- il
= +
F . ot
] . | Black) Output A 12 to 24V DC
ﬁ FF—t = - (I0utput
c Tr 100mA mazx. (Nots 2) = —
E i
i h[['* . L(Blug) OV {Not 1] . @OV
Intarnal circuit =—o— Usars” circuit
NPN output type
Tarminal M. Teminal

Zolor cods of guidk-connection cable HI'I'EII‘IQEI'I'IEIH
o N
! iBrown) +V (Hota 1) diagram

. ’ 1L

= i

El |*z:- 100mA mat. {Naote 2) N

o - 1 zezvoe =

C I (T p— (I Dutput
S (Black) Cutput 0% -
[ = d ¥ =

: = o

” W0 ! 2w

|| [ i Blus) 0% {Mate 1)

Intamial circuit =——lzars’ circuit

Symbols: D1, D2: Reverse supply polarity protection diode
ZD1, ZD2: Surge absorption zener diode
Tr: PNP-/ NPN output transistor

Note 1: The quick-connection sub cable does not have +V (brown) and 0V (blue). The power is supplied
from the connector of the main cable.

Note2: 50mA max. if five, or more, amplifiers are connected together.
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Main functions and basic settings

Each mode can be selected using the large MODE key. Detailed functions and settings can be chosen using
the large jog switch.

RUN — mode The received light intensity is displayed (range 0 to 4000)
LIl
RUN 1™ L/D ON
TEACH :’-‘ -:L" TIMER
1 el e
The threshold values can be set by either 2-level teaching or limit
TEACH —mode teaching, when the MODE indicator / TEACH (yellow) lights up.
Page 8 1. limit teaching

This is the method of setting the threshold value by teaching only the
object absent condition (stable incident light condition). This is used
for detection in the presence of a background body or for detection of
small objects.

2. 2-level teaching

This is the method of setting the threshold value by teaching two
levels, corresponding to the object present and object absent
conditions. Normally, setting is done by this method.

ADJ : threshold value fine ad- If the adjusted threshold does not lead to reasonable results, you can
justment carry out a manual a fine adjustment.
pagel0

Select light-on or dark-on mode.
L/D ON : light-on or dark-on mode | dark-on: the output switches if the current value is under the threshold.
light-on: the output switches if the current value is over the threshold.

page 11
TIMER : time delay Enable and disable the time delay function.
page 12
) In the PRO-Mode more sensitive detection and fine settings can be
PRO : PRO-Mode performed.
page 13
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Limit Teaching

MANUAL ¢ Subject to alteration! Version: December 2015

Teaches only the status condition in which no sensing object is within sensing range

Limit Teaching

(status in which incident light intensity is stable). This method is used to set a
threshold value for conducting sensing in the presence of a background, or when

extremely small objects are to be detected.

RUN oo oo
TEACH TIMER
ADJ (DX
RUN N L/D ON
rcim O R
ADJ (P
NNV

The digital display
will scroll (twice)

[PRO]

0

0

o A\ [/ \\/
L] RUN Y ( |/Don L ‘RUN Y| ( [woon
TEACH M "= = = =t [TIMER TeacH el o b TR
ADd| LR R YO0 |[pro)
RUN Yoo o [Lpo
TEACH W kb TIMER
ADJ L [prol
\\\///
/ /7 I\N N\
RUN YOt L/ oN
TEACH Il oot TIMER
ADJ (DX
v) &
RUN Y
TEACH 0 LT/IE,’JSS
ADJ (DX

Press the Mode key once to select
TEACH mode

Press the JOG switch (absent object)

The digital display will blink and indicate the incident light
intensity reading, then the MODE indicator/TEACH (yel-
low) will blink.

Turn the [Jog switch] in the ‘+’ or *-’ direction.

When using thru-beam fibre

If the switch is turned toward the ‘-’ direction, the digital display will
Scroll from the left to the right (twice) and the threshold value will
be shifted down by approximately 15 %, to a value lower than the
incident light intensity reading.

When using reflective fibre

If the switch is turned toward the ‘+’ direction, the digital display
will Scroll from the left to the right (twice) and the threshold value
will be shifted down by approximately 15 %, to a value lower than
the incident light intensity reading.

* The initial factory-set value of the shift amount is approximately
15 %.

The sensing stability status will be displayed.

» When stable sensing can be performed
—The digital display will blink the word ‘good .
» When stable sensing cannot be performed
—The digital display will blink the word ‘hard .

The “threshold value’setting will be displayed

The digital display will blink

the incident light intensity will again be displayed,
indicating that configuration is now complete.

Press the [MODE key] 5 times or keep it pressed for 2
sec. or more, the amplifier will return to ‘RUN mode’
(normal sensing operation).
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2-level Teaching
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2-level teaching is a method of setting the ‘threshold value’ by teaching the

2-level Teaching

N T
TEACH Il TIMER
ADJ 0.0 (PR

at | o o
g aJ| TOOT L0 pro]

RUN X L/D ON
TEACH I - TIMER
ADJ A0 [PRo)
\N\\///
/ /1 \V\N\
RUN FOr( oo
TEACH ': ': ( TIMER
ADJ X '
RUN | S L/ooN
TEACH ': ': ' T/IMER
ADJ O |ipro)

r

?

+

amplifier two different status conditions - sensing object present and sensing
object absent. The ‘threshold value’ is usually set using this method.

Press the [MODE key] once to select ‘TEACH
mode’.

Press the [Jog switch] when in the status condition of
sensing object is present.

The digital display will blink and indicate the incident light
intensity reading, then the MODE indicator / TEACH (yellow)
will blink. This indicates that the second point item is now
ready for input.

Press the [Jog switch] when in the status condition of sens-
ing object is absent.

The digital display will again blink and indicate the incident light
intensity reading and the ‘threshold value’ will be set to a value
midway between the incident light intensities when the sensing
object is present and when it is absent.

The sensing stability status will be displayed.

» When stable sensing can be performed
—The digital display will blink the word ‘good’.
* When stable sensing cannot be performed
—The digital display will blink the word ‘hard’.

The ‘threshold value’ setting will be displayed.

Display blinks

The ‘threshold value’ setting will be dis-
played.

Press the [MODE key] 5 times or keep it pressed for 2 sec.
or more, the amplifier will return to ‘RUN mode’ (normal
sensing operation).
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Threshold Value Fine Adjustment Mode (Adjust)

This mode allows fine adjustment of the ‘threshold value’ setting.

RUN 00 L/D ON
xR I X U
0 é ©— Press the [MODE key] twice to select ‘threshold value
fine adjustment mode’.
T@EyH LT m@g o The current ‘threshold value’ will be displayed.
ADJ|mm (O
0 @ If the [Jog switch] is turned toward the ‘+_" or *-’ direc-
\A\\/// @~ tion, the ‘threshold value' will change and the new value

will blink.
7 7TVNN

Q

\N\\//7/
/7 /1NN N\
[ If the [Jog switch] is pressed, the digital display will
0 & ©— quickly
blink 3 times, confirming the setting of the currently

displayed ‘threshold value’.

Q

RUN '“' L/D ON
TEACH == |TIMER
mljm =l
0 J ! o Press the [MODE key] 4 times or keep it pressed for 2
< sec. or more, the amplifier will return to ‘RUN mode’
(normal sensing operation).
M=
ADJ 00
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Output Operation Setting Mode

This mode allows the selection of output operation from either L-ON (Light-ON) or D-ON (Dark-ON).

RUN 0o L/D ON
TEACH TIMER
ADJ (X
— Press the [MODE key] 3 times to select ‘output operation

0 < setting mode’.
Lo T .o o o Thecurrent setting will be displayed.
LN L * The factory setting is ‘L-ON (Light-ON)’.

6 @ o Ifthe [Jog switch] is turned, the opposite setting for output

operation will blink on the display.
\\\///
o
ad|  ECT RO
/ /1 \V\N\
| 3
Y & @ If the [Jog switch] is pressed, the digital display will blink
quickly 3 times and the selected output operation will be
The digital display will blink 3 times and the confirmed.
selected output operation will be confirmed.

Tfélgyﬂ ( /D ON
ad|  ECT D0

6 [ Press the [MODE key] 3 times or keep it pressed for 2

< o sec. or more, the amplifier will return to ‘RUN mode’
(normal sensing operation).
for 2 sec. or more.

RUN X L/D ON
ool IRIE
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Timer Operation Setting Mode

This mode sets the timer operation. Timer period is set in PRO1 mode.

RUN = LN
TEACH 0070 iR
ADJ O

o | o Press the [MODE key] 4 times to select ‘timer operation setting mode’.

RUN L/D oN
'ﬁﬁﬂ"%‘ o— The current setting will be displayed.
If the [Jog switch] is turned, the timer operation on the digital
| ! display will change and blink.

\\\/// \N\\///
/ /YN N\ / /7 1\VN N\
' Turn the Jog switch to select the desired setting. 19— Turn the [Jog switch] to select the desired setting for timer
L e ! operation.
A\ \i/ / \\\///
I x 0T
/ / 1\ N\ / /1NN N\
| |
I ’ If the [Jog switch] is pressed, the digital display will quickly
V & ®—  blink 3 times and selected ‘timer operation’ will be confirmed.

Press the [MODE key] twice or keep it pressed for 2 sec.
o L 4 ?— or more, the amplifier will to return to ‘RUN mode’ (normal
sensing operation).
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Programming Mode PRO

Pro 1 Mode

%

-
A
==

® Prol ——® [5FEd

response time 150us

response time 250us (reduced light intensity)

Ly
S

response time 250us

&
!

response time 2.5ms

=
=]
2

%

@
i
ﬁ
i~
ey
I
]
=)

without timer

off-delay @

on-delay

o
g
N

®
o\

0 [=]
2
& !

Pulse width of
one shot &

%

x =S
i |
SIS

small hysteresis

standard hysteresis

o
Ca
]

large hysteresis

¥

large range for lighting up of stability indicator + 5 %

8
T3]
L'l
H
im
¥ ]
[ 3
] -

medium range for lighting up of stability indicator + 10 %
large hysteresis

[
[}
T3
]

small range for lighting up of stability indicator £ 15 %

Shifts the ‘threshold value’ by a certain percentage incre-
ment during ‘limit teaching’.

(The percentage adjustment is variable from 0 to 80 %, in
increments of 5 %).

* The factory setting is ‘15 %’.

%

@
=
Ly
e
l——-
I I
! o

\
..__
3
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Light Emitting Amount Selection Function

Changes the light emitting amount selection setting.
R
p“EL

| & press the jog-switch

yhrh T 1 QL
pruny [[raof [ ond [ M| ghr
Level 4 Level 3 Level 2 Level 1 0 %

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

LT T o R e e G T e L I
P rh i pin M F
| orF)

PRGN AATEEATN A TN N s A Al o W Y

| | é % !
V.

=
a

i
i
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Pro 2 Mode
Digital display setting function

° 9. g i5P & incident light intensity display

percentage display

€>¢ Phld
| g

peak hold display

bottom hold display

turn display- on

* & turn display- off
5

® @ economy mode -off
s

Econ economy mode -on
Pro 3 Mode
@ & Data Bank Load Setting Function
P ——@ [ALT [idch]
¢ ALO iz W & & This function allows configuration settings infor-
> o Pdch [ ° o Food tmhgmggg%ng the data bank to be selected and
This feature allows settings to be changed quickly
(3dch]
> GaeAl ) at times of reconfiguration, etc.
= )
& @ Data Bank Save Setting Function
& . ® Uood This function saves amplifier configuration settings.
Jdch Up to 3 sets of configuration settings information
4 can be saved in ‘1dch ’, ‘2dch ’ and ‘3dch’.
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Pro 4 Modus

& & @ By utilizing the optical communications
® — —e —e[_-] —e function, the settings information from
the operating amplifier can be copied

to other connected units.
| g

® Al

$> ¢ [2dch ﬁ-iﬂ.—-‘l—ow

By utilizing optical communication, settings
@ within the data banks of each connected ampli-
fier can be loaded all at once.

® [ch5H] [ideh]

& ﬁ-ﬁ-u—-u

This function allows the current con-
g Jdch] figuration setting information for all
connected

amplifiers to be saved into the

&

l—oﬁilzl—'—l

This function allows the current con-
figuration setting information for all
connected

amplifiers to be saved into the

Pro 5 Modus

&
or Torem ¥ oimm & omm- e e

& Press the [Jog switch] to input the 4-digit
| Sig o of the ‘code’. (Code table page 18)

Press the [Jog switch] to enter the ‘code setting’

& This function allows the selection of whether the ‘threshold value fine adjustment
o mode’ is enabled (Adjustment Lock OFF) or disabled (Adjustment Lock ON) in RUN
| Sig mode (normal sensing operation).
&> When set to Adjust Lock OFF, the threshold value can be adjusted directly in ‘RUN
mode’ (normal sensing operation).

-ﬁ-ﬂog

This function will cause all configuration settings to
revert to factory settings.
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Error indication

FX-301(P) Error description Measures

The load has short-circuited and excess

© . i Turn off the power, then check the
Cr current is flowing. load.

Er 1 Output 1, Er |2 Output 2

Communication error has occurred at
r [ time of connection. Confirm that all amplifiers are
N In case of using functions of PRO4 properly connected to each other.

mode

Code setting table

2 G
| TETETE Jﬂ |

I 1
First digit Second digit Third digit Fourth digit
Eggg Re%ﬁgse Hysteresis |Check [;ggg L-ON/D-ON|  Display | Check Egﬁg Alg]é'kSt Timer operafion | Check [éggg ;— ;r:i'lgcr! Check

o |sTD  |H-02(standard) 0 L-ON | lncidentlight miensiy I | ON_ [NON fwithout fimer) i OFF
{ |STD |H-03{large) H L-ON | % { | ON |OFF-delay H 1ms
2 |STD  [HO1(smal) g L-ON | Peak hald 2 | ON  |ON-delay 2 3 ms
3 | LONG [H-02 (standard) 3 L-ON | Bottom held 3 [ oN |ONESHOT 3 5 ms
4 [LONG [H-03 (large) 4 D-ON | hiidnt light intznsily Y OFF | NON {without timer) Y 10 ms
5 | LONG [H-01 (small) 5 D-ON |% 5 OFF | OFF-delay 5 30 ms
L |FAST [H-02(standard) L D-ON | Peak hold £ | OFF |ON-delay i 50 ms
" | FAST [H-03 {large) & D-ON | Bottom hold " | OFF |ONE SHOT T 100ms
H | FAST [H-01(small) g |300ms

2 | 500 ms
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