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OMmRON

s EZX-NVINVG

OPTICAL FIBER PHOTOELECTRIC SENSOR

INSTRUCTION SHEET

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 thoroug-
hly to acquire sufficientknowledge of the product.For
your convenience,keep the sheet at your disposal.
TRACEABILITY INFORMATION:
Representative in EU: Manufacturer:
Omron Europe B.V. Omron Corporation,
Wegalaan 67-69 Shiokoji Horikawa, Shimogyo-ku,
2132 JD Hoofddorp, Kyoto 600-8530 JAPAN
The Netherlands Shanghai Factory
No.789 Jinji Road,
Jingiao Export Processing District,
Pudong New Area,Shanghai,201206 CHINA
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.
1106511-7C

© OMRON Corporation 1998-2010 All Rights Reserved.

PRECAUTIONS FOR SAFE USE

Be sure to follow safety precautions below for added safety.

(1)Do not use the sensor under environment with explosive
or ignition gas.

(2)Never disassemble, repair nor tamper with the product.

(3)Keep the supply voltage within the specified range.

(4)Do not use the sensor over the rated values.

PRECAUTIONS FOR CORRECT USE

(1) Mounting of fiber unit

@Mounting of a head part Fiber unit Clamping torque
Screw-mounting Model M3 screw Max.0.78N-m
Mounting bracket M4 screw
Toothed washer
/ (furnished) 6 5\/[6 SCli?Vé Max.0.98N
ia. cylinder | Max.0. -m
D:E @:":” 6 dia. teflon

Fixing nut 1

BRATINGS,PERFORMANCE AMPLIFIER UNIT

Red LED type Green LED type

Y%,

e/ E3X—NV2I E3X—NVG21

Item

Light source Red LED (680nm) | GreenLED (565nm)

Supply voltage 12 to 24V DC=%10%, ripple (p-p) below 10%
Current consumption 50mA max.
Response time 5008 max.

30V DC max. 100mA

Control output residual voltage below 1V

Timer function OFF delay timer fixed as 40ms (*1)

When turning on ; OV
Short-circuit current ImA max.

External teaching When turning off ; open or more than 9V

function (Maximum input voltage : 24V)
Response time ; 0.5ms max.
Indicators Operation indicator (orange LED),
ndicators Stability indicator (green LED)
Teaching check Lo
function 2-color indicator(red/green LED), buzzer
R Reverse connection protection
Protective circuit

Output short-circuit protection

Ambient operating

temperature —25 to 55C(no freezing)

Housing : ABS resin
Cover : Polycarbonate (PC)

*.1 OFF delay timer function can be turned off with selector switch.

Housing material

1)Locking and Releasing Fibers

Carry out the operations within a temperature rang of -10 to
40°C.

2)Marking Fibers

After cutting the fiber with a fiber cutter(E39-F4), insert the fiber
up to the indicatormark.

The tip of each fiber except for free cut types have a depth
indicator to comfirm the insert position. Use it is the fiber is
precisely inserted to this position.

E39-F9
12.2 M

NN
skid proof Depth Indication

12.2 {Depth Indication

=D

skid proof

3)Inserting Fibers
Insert the fiber and then secure it by pressing the lock lever until it snaps
into place.

4)Removing Fibers

Pull up the lever until the lock is released. When the lock is relea-
sed, the fiber can be pulled out.

(In order not to damage the fiber,check to be sure that the lock is

(furnished)
2 dia. cylinder
3 dia. cylinder | Max.0.29N-m

Column Model 5 dia. teflon

Fixing screw
(M3 max.)

@Bending the fiber unit

eWhen bending the fiber unit, keep a bending radius over
25mm. The sensing distance will be reduced if the radius is
smaller than 25mm. (When bending the fiber unit of model
E32-D51/T51,keep a bending radius over 35mm)

R25 min&r R35 min

E32-T11,T21,D11 and D21 can be used over 4mm bending
radius.

eNear the ends of the fiber unitleave a straight part over 20mm.
(Exception.-E32-T11,T21,D11 and D21.)

L]
20mm
min

ZUl‘m‘ﬂn
@Bending the stainless steel tube
eWhen bending the stainless steel tube, keep a bending radius
over 10mm. The sensing distance reduces if the radius is
smaller the 10mm.

10k

Lk
90° max, *W Do not bend this part
10,

i
@After connecting the fiber optic cable. Fijpe,
eDo not keep the fiber pulled by a force
of over 29N.
(Fiber units using the attachment model
E39-F9 and fiber except for free cut
models are 9.8N max.)

Nylon clip or
simiar

correct

_‘:‘m
incorrect
Do not apply compressive force.

(2) Handing E39-F4 cutting tool

oThe fiber can be cut with the aid of
cutting tool model E39-F4.Cut the /'
fiber to your desired length. o

@Cutting the Fiber
To cut 2.2-mm dia. Fiber Optic Cable
@ Insert a fiber optic cable into a hole of the
Fiber Cutter. Pull the cable through the hole
to the desired length. ®\
© Push the blade down in one stroke to cut off the cable.
oTo cut another cable, use a different hole than before to assure
blade sharpness. Otherwise, the sensing distance may be re-
duced because of the rough surface of the cut fiber optic cable
produced by the dulled cutting tool blade.

(3) Marking Fibers

e[nsert the fiber optic cable again into the end hole of the Fiber
Cutter. (Refer to the following figure.) To inscribe a clear and
properly located insertion mark on the fiber optic cable, insert
the fiber optic cable securely to the bottom of the hole, and
push down the Fiber Cutter securely.

12.6 Insert mark

\\
2.2 dia. fiber

oThe fiber optic cable must be inserted so that the insertion
mark is located at the surface of the amp unit. Otherwise, the
sensing distance may be reduced.

(4) Connection of amplifier unit and fiber unit
Insert the fiber unit into the amplifier unit securely. Sensing
characteristics are strongly influenced by connection secureness.

Releasing
TN

Insert mark 7
A 5
_—
—_—
Fiber /

Securing Fibers
The E3X-NV/NVG Fiber Amplifier Unit uses a one-touch lock
method. Insert and remove fibers as described below.

Lock lever

Locking
T

released before pulling the fiber out.)

(5) Mounting of the amplifier unit

Mounting

+In case of E3X-NH16, read the instruction manual of
the sensor amplifier terminal, SRT1-[_JID04.

+Using the DIN rail

1)Engage the front slot of the amplifier into
the DIN rail.

2)Push the back slot into the DIN rail.

Note: Engage the front slot @) first, other @

wise it may cause deterioration of mecha- @

nical strength.

Removing

- Push forward (3) and raise the front slot (4).

( Using the DIN rail )

2
U DIN rail

(Side mounting by using the

exclusive mounting bracket)

1)Fix the exclusive mounting
bracket at the amplifier.

2)Mount with M3 screw.

3)Use a plain washer which size
is 6 dia. maximum.

(6) Others
1)The optical fibers consist of methacrylate resin.
Do not use them near organic solvents and other adverse matters.
2)Do not expose the receiving surface direct to external interference
light,etc. Do not use the unit outdoors, either.
3)Though the degree of protection E32-T24, and -D24 are constructed
as P67, the detecting distance will decrease with the addition of
dropping of water of dust.
4)There are some cases where the photoelectric switch cable is
unavoidably laid in a tube or duct together with a hightension or power
line. This causes an induction,possibly resulting in malfunction or
damage. In principal, the cable should be separately laid or shielded.
5)To extend the cable, use a wire of 0.3mm? or more.
However do not extend it more than 100m.
6)Power source.
‘When employing a commercially available switching regulator,
ground the frame ground terminal(FG) and gorund terminal(G).
Otherwise, malfunction may result from swtiching noise at the
power source.
7T)Operation after the power is turned on.
The E3X-N will begin sensing no later than 100ms after the power is
turned on. If the load and the E3X-N operate on different power
supply, the E3X-N must always be turned on first.
‘When power is on, operation indicator lighten an instant, however
output does not turn on.
8)E’PROM write errors
If a write error(buzzer,teaching indicator:red/green flashing
simultaneously,output and stability indicators:flashing)occurs
during teaching(including anytime uo to the completion of teh-
initial operation level compensation for Non-work sensitivity
setting)due to a power failure or noise from static electricity,execute
the teaching again using the button on the main unit.
*If a write error occurs,in contrast to a teaching error,the teaching
indicator flashes ren and green simultaneously and the stability ind-
icator flashes.
9)The units are set for the maximum sensitivity at the time of
shipping, so they can be used for maximum sensitivity without
changing the setting.

Plain washer (6 dia. max)

HOPERATION PROCEDURE
(D Mount the amplifier unit. (refer to “NOTICE”)
@Insert the fiber unit into the amplifier unit and place the fiber unit
within the sensing distance. (refer to “NOTICE”)
) Tum on the power supply.
@ Adjust the sensitivity. (refer to “BISENSITIVITY ADJUSTMENT”)
©When using OFF delay timer function, set with the timer selector
~ switch.
® Confirm that the mode selector switch is set to “RUN”.
Dset operating mode with the operating mode selector switch.

BPROPER USAGE OF THE MAXIMUM
SENSITIVITY SETTING,
NON-WORK SENSITIVITY SETTING,
AND SENSITIVITY SETTING.

Refer to the following table for the optimum sensitivity setting
method.

Representative Uses

eDetection of workpiece in total darkness.
®Detection of workpiece with no background objects.
®When Ieachli<ng cannot be executed | With either of these

W itivity setting | Using a workpiece. i
or vk sty Sein |gbeionof g o arkworice, | 1258 <4hE

teaching with only background objects. .

- - background objects
eMinute differences. can be eliminated.
®Color distinctions. ’
®When the reflection of background

objects is unstable.
®Detection of irregularities.

Sensitivity Setting Method

Maximum sensitivity setting

Sensitivity setting

BOUTPUT STAGE CIRCUIT DIAGRAM
OE3X-NV21/NVG21

Stability
indicator
: o
(Operation Teaching indicator
indicator (red/green)

D
\(orange)
Photoelectric
" switch main
circuit

BSENSITIVITY ADJUSTMENT

® Names of Parts

Operation indicator (orange)

E3X-NVG21

Stability indicator (green)

STAB—ouT

Teaching indicator (red/green)

Teaching button

Mode selector switch

Timer selector switch (note)

Operating mode selector switch

®Maximum sensitivity setting

1.Place the fiber units within the sensing distance.

2.Set the mode selector switch to the - position.

BOUTLINE DRAWING

OPERATION INDICATOR

[+—17.8 —~|

7

i

STABILITY INDICATOR ~ TEACHING INDICATOR
VINYL
INSULATED ROUND CORD
4 dia. 4CORES
STANDARD LENGTH 2m
w12 o ‘
A |
) i ! ¥
1
224dia :L T /
T 32 = o
3 25
¥ < 0
84 N 0.4 12¢.5
" Tl b
i [ 1)
le22. 16—»| [RIPEPEN
1 37

2-3.2 dia. MOUNTING HOLES MOUNTING BRAKET

225 —af— 16 —»|

3.4+

g
G

B External teaching function

This function is basically the same as the sensitivity adjustment.
Instead of pressing the teaching button, however, the external
teaching setting input signal is used for teaching.

3.Set the logical output by the selector switch of the operational mode.

4.Press the teaching button. (3s. min)

Teaching indicator** *Turns from red to green.
Buzzer(built-in) - - - Beeps (once in red, the continuous sounds in green, sound
stops when teaching button is released.)

5.Set the mode selector switch to the |[RUN | position.
Now the maximum sensitivity setting is complete.

Teaching indicator - Turns off

Note:The maximum sensitivity setting can be made regard less of the
setting distance of the fiber unit and whether the incident light is received
or interrupted.

6.As the flashing function operates, set the optical axis in the state of the
end of the light source fiber lighting.
(When the optical axis is out of alignment, it turns on and off.)

®Non-work sensitivity setting (Note1, Note2)

1.Place the fiber units within the sensing distance.

2.Set the mode selector switch to the [TEACH]| position.

3.Set the logical output by the selector switch of the operational mode.

4.Press the teaching button. (0.5 to 2.5)
At this time, you do not have to care whether there is a work or not.

Teaching indicator- - - Lights up in red.

Buzzer (built-in) - - - Beeps(once).

5.Set the mode selector switch to the position.
Now the Non-work sensitivity setting is complete.

|Teaching indicator* - - Turns from red to green (turns off 1 second later). |

6.As the flashing function operates, set the optical axis in the state of the
end of the light source fiber lighting.
(When the optical axis is out of alignment, it turns on and off.)

(Note 1)When Non-work sensitivity setting is used, five works are taken of the
amount of work light after the set value, and the appropriate sensitivity is reset.
(Note 2)After RUN mode has been set when Non-work sensitivity setting is used,
approximately 60 ms is required until the first work is moved and the operation
level is determined.

®Sensitivity setting

1.Place the fiber units within the sensing distance.

2.Set the mode selector switch to the -position.

3.Set the logical output by the selector switch of the operational mode.

4.Place a work sample at a specified position and press the teaching
button (first time).

=|:h*| =

Light interrupted

Teaching indicator- - - Lights up in red.

Buzzer(built-in) - - - Beeps(once).

5.Move the work sample and press the teaching button again (second time).

L=

Incident light

Teaching Teaching indicator- * - Turns from red to green.

OK Buzzer(built-in) - - - Beeps(once).

Modify the fiber unit
and work positions.
Repeat steps 1-4 again.

Teaching | Teaching indicator- - -Starts flashing in red.
NG Buzzer(built-in) - - - Beeps(three times).

6.Set the mode selector switch to the position.
Now the sensitivity setting is complete.

|Teaching indicator* - - After lights up in green, turns off. |

7.As the flashing function operates, set the optical axis in the state of the
end of the light source fiber lighting.
(When the optical axis is out of alignment, it turns on and off.)

1.Set the mode selector switch to the position.

2.Provide the external teaching input with the following signal

conditions. Brown 4V
Blue 0V
(DWhen remote teaching is not ON
being executed, disconnect the |Power %
pink line at the base of the OFF
cord or connect to the plus (+) ™
terminal of the power supply. ‘fl_—l—F——h_—r‘
After the remote teaching Open
(@input  has  been  set,
P = | Close %

appro-ximately one second

T3 : 5s or longer

will elapse before detection 2 T1:0.5to 2s, T2 : 3s or longer
will be possible. 8

2 T3

= Open

S

<

2| [ ciose %

=

£

]

%

=

T
Open T4 T4

Close //
T4 : 0.5t02s, TS : 1.5t 2s

Non-work sensitivity [Maximum se

M Optical axis adjustment
(Super-flashing function)

6

\Lighl receiving fiber unit

SIS

Light source fiber unit
Incident light
amount

———— Peak light mount received
Down 10% from peak

Angle 6
0 g

Flashing  Light up

Flashing

Set the mode switch to TEACH. If the optical axis of the fiber head is
out of alignment, the Super-flashing function will operate when the
amount of light received is down by 10% or more from the peak value.
(A buzzer will sound simultaneously with the flashing.) If the optical
axis is out of alighment, the peak value of the light received will be
saved in memory by matching the fiber head with the optical axis, so
carry out the operation when the end of the light source fiber is lit. The
Super-flashing function will not operate if the teaching button is
pressed before or during aligning of the optical axis.

CAUTIONS

@ Meaning of Signal Words
Indicates a potentially hazardous situation which,if
ACAUHON not avoided,may result in minor or moderate injury
or in property damage.

R SAFETY NOTE

@ Alert statements

Do not connect sensor to AC power supply.
Risk of explosion.

Suitability for Use

THE PRODUCTS CONTAINED IN 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.

B Techneque Support

OMRON (China) Co. , Ltd

Address:RM2211, Bank of China Tower,
Yin Cheng Zhong RD. 200 (M),
Pudong New Area,
Shanghai China

Phone @ 86-21-5037-2222

Free call: 800-820-4535

Industrial Web:www. fa. omron. com. cn

BMManufacture

OMRON (Shanghai) Co. , Ltd

Address:Jin Ji RD. 789, Jin Qiao
Export Processing Area,
Pudong New Area,
Shanghai China 201206

Phone: 86-21-5050-9988

OMRON Corporation




