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OMRON

s F3IV-S1225

Mapping Sensor

INSTRUCTION SHEET

M Specification

Item/form Type F3M-S1225

Light source (light-emitting length Infrared light-emitting diode (940 nm)
Supply voltage 12 to 24 VDC +/—10% (ripple p-p 10%)
Current consumed 120 mA or less

Number of channels 25

Optical axis pitch 10 mm

Optical axis unit thickness 1.5 mm

12-inch semi-conductor silicon wafer

Thank you for selecting OMRON product. This sheet primarily
describes precautions required in installing and operating the
product.

Before operating the product, read the sheet thoroughly to
acquire sufficient knowledge of the product. For your
convenience, keep the sheet at your disposal.

TRACEABILITY INFORMATION:
Representative in EU:
Omron Europe B.V.

Manufacturer:
Omron Corporation,

Wegalaan 67-69 Shiokoji Horikawa, Shimogyo-ku,
2132 JD Hoofddorp, Kyoto 600-8530 JAPAN
The Netherlands Ayabe Factory

3-2 Narutani, Nakayama-cho,
Ayabe-shi, Kyoto 623-0105 JAPAN

The following notice applies only to products that carry the CE mark:
Notice:

This is a class A product. In residential areas it may cause radio
interference, in which case the user may be required to take adequate
measures to reduce interference.

© OMRON Corporation 1998 All Rights Reserved.

BMinput/Output assignment

Pin Assignment
10 12 14 16 18 20 22 24 26 28 30

© o o 0o 0o o o o o o
© o o o 0o o o o o o

1 [ I
11 13 15 17 19 21 23 25 27 29

Vibration resistance

Endurance: 10 to 55 Hz Amplitude width 0.5 mm_X,Y,Z each direction 2h

Shock resistance

Endurance: 300 m/s?, X, Y, A each direction three times

Material Optical axis unit: PC

Case: ABS, aluminum (anodized aluminum treatment/clear finish)

Weight

Approx. 300g

Object to be detected . - y

12-inch SiC wafer (Work of transmittance 30% or less ( A =940 nm) Pin No. Pin Assignment Pin No. Pin Assignment
Response frequency 10 ms or less

NPN open collector 30 VDC, 20 mA or less ! GND (0V) 16 ouT 14
Control output Residual voltage: 1 V or less (Inflow current 20 mA) 2 Vee (12—24V) 17 OUT 15

All channels parallel output 3 ouT 1 18 OUT 16
Self-diagnosis output NPN open collector 30 VDC, 20 mA or less
(answer back output) Residual voltage: 1 V or less (Inflow current 20 mA) 4 ouT2 19 ouT 17
Operation mode ON at shading 5 ouT3 20 ouT 18

. At stop of all outputs:Circuit between GND and the control output stop input is shorted. (OV short current 1 mA or less)
Control output stop input At cancellation of output stop:Circuit between GND and the control output stop input is opened. (Open or above 9 V and below use supply voltage) 6 ouT 4 21 ouT19
Remote teaching inout At ON: Circuit between GND and the remote input is shorted. (OV short current 1 mA or less) 7 ouTs 22 OuT 20
9 inp At OFF:Circuit between GND and the remote input is opened. (Open or above 9 V and below use supply voltage) 8 ouT 6 23 ouT 21
Teaching check function Indicator lamp (orange LED)
Indicator lam [ Power supply indicator lamp | When power is turned ON: Lights always (green) Alarm indicator lamp o ouT7 24 ouT 22
P [indicator lamp At teaching, when other error occurred: Lighting (red) 10 ouT 8 25 OuT 23
Ambient temperature at use 0 to +55°C (no freezing) at storage: —25 to +60°C 11 ouT9 26 ouT 24
Ambient humidity 35 to 85% RH (no dew condensation)
Usage ambient illumination Fluorescent lamp: 1500 LX or less 12 OuT 10 27 OUT 25
Connecting method Connector type 13 OuUT 11 28 (Note 1.)
Protection structure 5 e 480V | ode) - 14 OuT 12 29 Control output stop input
. . ower supply line: + normal mode —

Noise resistance Malfunction and damage shall not be generated with +/— 8 KV 15 ouT 13 30 Remote teaching input

Note 1. When remote teaching input, Pin 28 would be worked
as self-diagnosis function(answer back).

PRECAUTIONS FOR SAFE USE |

(1) When Do not use with voltage exceeding the range of rated
voltage.

(2) Do not use with AC power supply.

(3) When using the switching regulator obtainable at the shop,
ground FG(frame-ground terminal) and G (Ground terminal).

— O
: +
: * s
— FG
— o

switching regulator
(4) Use the power supply in which the secondary circuit is
separated by the insulated transformer.

PRECAUTIONS FOR CORRECT USE |

(1)About installation

(DInstall it so that wafer may not touch the detecting head unit.

@To stall the unit, use M4 small screw. Tightening torque:
0.78N.m or less .

(@Avoid to apply stress to the sensor detecting unit.

(2) Ambient illumination
Do not enter light of the rapid start type or high frequency
lighting type fluorescent lamp to the light receiving unit directly.

fluorescent lamp,

— 9l
= |
—] ol

(3)Power supply reset time
Sensor becomes ready to detect 100 ms after turning ON the
power. When the load and the sensor are connected to
different power supply, be sure to turn ON the power of the
sensor first.

(4)Turning OFF the power
Output pulse may be generated when the power is turned
OFF. It is recommended therefore to turn OFF the load or
load line first.

(5)Distinction from high voltage line (wiring method)
Avoid wiring of the sensor is made in the same piping or duct
of the high voltage line or power line, separate wiring or
independent wiring is required as a rule.

(6) Connecting cable
Use the shield type connecting cable. Be sure to connect one
side of the shield to chassis earth. At this time, use thick earth

wire as much as possible.
— O
Controller
— FG
Skin shield wire
— o

(7)Output circuit
As the output is not equipped with a short-circuit protecting
circuit, do not short the load.

(8) Environmental conditions
Do not install the sensor in the following location.
(DPlace of much dust.
(@Place directly exposed to vapor, water, oil, and chemicals.
(3Place subject to vibration or shock.

(9) Arrangement of sensor at detecting semitransparent SiC
SiC wafer may not be detected correctly in the portion from
the detection head to 0.5 mm(*). Avoid this range. (within 7.5
mm).

Sensor head

0.5mm ()

7.5mm

0.5mm ()

SiC wafer

(10) Stabilized detection by teaching
- For using set the sensitivity, though sensitivity of the sensor
has been set before shipment so that semi-conductor silicone
wafer and SiC dummy wafer can be detected.
- Set the sensitivity, when starting the system and when
performing periodical maintenance .

B Output step circuit diagram

O+v

Output
(OUT 1to 13/ 25)

Self-diagnosis output/
»-—+V

answer back output

HNOIIO Urey

Control output
stop input

Remote teaching
input
ooV

M Setting of sensitivity”
To detect in stable condition, set as follows. This method allows
to set sensitivity for all channels.

@®Method by remote teaching

[Procedure]

(DCheck the object to be detected is not placed in the optical axis,
and stress is not applied to the optical axis.

@Check the mode selector switch to [RUN]side.

@Turn ON the power and specify the following time chart
conditions to the remote teaching input. Setting becomes possible.

— above Ss-below:10s
Remote teaching input gﬁg

|
I
i
TEACH indicator lamp (_4 0.55 1s Lighting
i :
1 Lightin, !
Alarm indicator lamp
—_— 0
|
Self-diagnosis output OFF
(answer back) ON v\ X X
(28pin) -Setting completion output

@When the state of self-diagnosis output (answer back)
becomes H from L, setting has been completed.

[Caution]

*If teaching error occurred in remote teaching, the alarm
indicator lamp blinks, and self-diagnosis output remains L and
does not return. In this case, execute remote teaching again.
(When teaching error occurred, the threshold value is not updated.)

% Limit of teaching count is 100,000 times.

*1It is recommended to connect a sequencer so that above
setting may be executed for maintenance.

*If teaching input other than the above mentioned time chart
time is executed, normal sensitivity cannot be set. Care must
be taken. For check of normal sensitivity setting, refer to
"Method to check sensitivity setting at teaching completion"
described below.

@®Method by manual teaching

[Procedure]

(DCheck that the object to be detected is placed not in the
optical axis.

(@Pick and remove SW cap at the back of detection unit.

(@Turn ON the power and set the mode setting select switch to
[TEACH] side. (At this time, self-diagnosis output becomes L

output state.) Teaching bution

mode setting select SW

(@®Press the teaching button once. (Keep pressing for 3s or
longer.)

Alarm indicator lamp (ALM) ---Blinks in red
Teaching indicator lamp(TEACH) -+-Goes out

When sensitivity adjust-
ment (teaching) is OK

PWR
TEACH
ALM

Alarm indicator lamp(ALM)-+Blinks in red or goes out.
Teaching indicator lamp(TEACH)-+Goes out.

When sensitivity adjust-
ment (teaching) is NG

}
| Practice @ again. |

(®Set the mode setting select switch to [RUN] side. (Self-
diagnosis output becomes H state.)

Alarm indicator lamp -+ - red goes out.
Teaching indicator lamp--- - Lights in orange for one second, the goes out.

Above procedures completes setting of sensitivity adjustment
for all channels.
Next, check sensitivity setting. For checking method, refer to
the following "Method to check sensitivity setting at teaching
completion" described below.
®Attach SW cap to the main unit.
@Method to check sensitivity setting at teaching completion
Check whether the present sensitivity has been normally set.
‘When the teaching button is pressed down in RUN state, the
teaching indicator functions as follows.

Teaching button State of teaching button pressed down ———
input

[Teaching indicator lamp] .55 1s

When se Blinks one time —| Repeating H
state is normal

0.1s
<—0.05s .

When sensitivity J_| Blinks twice —”'| Repeating |'|
state is not normal

(Pattern 1) i
When sensitivity Blinks Repeatin:
state is not normal three times peatng H
(Pattern 2)

EControl output stop function

(DShort the control output stop input to GND of sensor supply
power supply.

(@This operation allows to stop (OFF) the control output of all
channels.

(3To return the output stop, open the control output stop input.

BAnswer back and self-diagnosis function
1.Answer back
Answer back output during teaching and finish with
completion.
2.Self-diagnosis function
Self-diagnosis output diagnoses the case that the object to be
detected is set in unstable detection area or deterioration in
quantity of light of the sensor itself.
Quantity of received light 100%

Unstable area

Hysterisis
1 on point 45%
Detected area
Quantity of received
light 0%

it max. sensitivity setting: 60 - 65%

[Alarm indicator lamp
OFF :

(Sstdagrosssoupu) ON
OFF |
oN L Wy
Y Control output for the corresponded channel
Self-diagnosis output is performed through timer for one second
when received light output is located in the unstable area so that
it may not be output in normal operation. (This is canceled if
output is one second or shorter.)
If the received light output is located in the unstable area
continuously one second or longer, the alarm indicator lamp is
lit and the self-diagnosis is output. And, the control output of
applicable channel is executed in pulse (0.5 S: duty 1:1).
And then, if the unstable area is exceeded, normal measurement
is processed.

Control

Request: If the alarm indicator lamp is always lit or self-diagnosis
output is always performed, check the environment for
correct use. If the alarm cannot be canceled still,
execute teaching.

M Setting and canceling of Off-delay timer mode

Remote teaching method is capable of setting and canceling the

off-delay timer time 400 ms.

[Procedure]

(DCheck the mode selector switch to [RUN]side.

@To set the time, turn ON the power and specify the signal

condition of following time chart to the remote teaching input.

Timer setting Timer cancellation
Remote teaching OpEN P —
Input GND
Teaching indicator
lamp

! Influential limit of ]
{ Off delay timer Lighting !

Aamindicaorlanp Lighting

HDimensions [(Unit : mm)

Optical axis Optical axis
P 50 14.4 Optical axis 8 25
7 Teaching button
T Mode Selector Switch /
— (RUN/TEACH) 15.3, 16.
e &
& 7
= o i ::[

m — o

I o

& T o e

= T

- T il i

i
T [ 20378
T 2 Ma denth ¥ Power indicator
a— —M4 dept " "
Connector — (Mounting holes; Teaching indicator
Alarm indicator
L
4O
Optical axis Dy 9]
o 4 8 2 ot in ezt
Tos7snsmsanan
e A

Pin assignment

OFF

(L Answerbak ] oN ] ;
(3When the timer is set, apply the off delay timer to the control
output for approx. 400 ms in the timing shown in the diagram

below.
[Wafer inserting amount]

Optical
axis —
I
E? [Time]
(=]
S loFF
g’ ON Incoming
El Shadin i Shadin, ing li
=3 light state ' state 9 :Irg;]‘:':,'g?e state 9 I:Z?)mlng I:Ight
. <“—> approx. ms delay
[Caution] PP Y
* Even if while the off-delay timer is being set, remote teaching
processing is possible.

*If the power is turned OFF, the off-delay timer is canceled.
Therefore, to use this function successively, make setting
every time the power is turned ON.

Suitability for Use

THE PRODUCTS CONTAINED [N THIS SHEET ARE NOT SAFETY RATED.
THEY ARE NOT DESIGNED OR RATED FOR ENSURING SAFETY OF
PERSONS, AND SHOULD NOT BE RELIED UPON AS A SAFETY
COMPONENT OR PROTECTIVE DEVICE FOR SUCH PURPOSES.
Please refer to separate catalogs for OMRON's safety rated products.

OMRON shall not be responsible for conformity with any standards, codes, or
regulations that apply to the combination of the products in the customer's
application or use of the product.

Take all necessary steps to determine the suitability of the product for the
systems, machines, and equipment with which it will be used.
Know and observe all prohibitions of use applicable to this product.

NEVER USE THE PRODUCTS FOR AN APPLICATION INVOLVING
SERIOUS RISK TO LIFE OR PROPERTY WITHOUT ENSURING THAT THE
SYSTEM AS A WHOLE HAS BEEN DESIGNED TO ADDRESS THE RISKS,
AND THAT THE OMRON PRODUCT IS PROPERLY RATED AND
INSTALLED FOR THE INTENDED USE WITHIN THE OVERALL
EQUIPMENT OR SYSTEM.

See also Product catalog for Warranty and Limitation of Liability.

i EUROPE
OMRON EUROPE B.V. Sensor Business Unit
Carl-Benz Str.4, D-71154 Nufringen Germany
Phone:49-7032-811-0 Fax: 49-7032-811-199
Bl NORTH AMERICA
OMRON ELECTRONICS LLC
One Commerce Drive Schaumburg,IL 60173-5302 U.S.A.
Phone:1-847-843-7900 Fax : 1-847-843-7787
BB ASIA-PACIFIC
OMRON ASIA PACIFIC PTE. LTD.
No. 438A Alexandra Road #05-035-08(Lobby 2),
Alexandra Technopark, Singapore 119967
Phone : 65-6835-3011 Fax :65-6835-2711
B caomNa
OMRON(CHINA) CO., LTD.
Room 2211, Bank of China Tower,
200 Yin Cheng Zhong Road,
PuDong New Area, Shanghai, 200120, China
Phone : 86-21-5037-2222 Fax :86-21-5037-2200
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