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Digital Setting

FX-302

New

High-functional Digital Fiber Sensor

o B8 (2
u ER ©0000
PNPoupuI

Tlmer Lightintensity - Interference  Automaic sensiy
type avallable monitor prevention iy

The evolution of fiber
sensors has finally
been realized
broadening your
possibilities

* Passed the UL 991 Environment Test ‘

* UL 61010C-1 compatible, Passed the UL 991 Environment Test based on SEMI S2-0200.
[Category applicable for semiconductor manufacturing: TWW2, Process Equipment]

[Applicable standards: UL 61010C-1]

[Additional test / evaluation standards as per intended use: UL991, SEMI S2-0200]

Avithmetic processing is no longer required
Incorporates a convenient single-output window comparator mode

In addition to standard ON / OFF
operation, FX-302 comes fully equipped
with a window comparator mode, which
sets maximum and minimum threshold
values and controls the incident light
level through ON / OFF operation within
this range. With its single output, only
one wire is required, making PLC
processing unnecessary.

In the L-ON state

Conventional OFF 2 outputs
model OFF ; are required
Wmﬂ\g OFF _ OFF \ OK with 1 output
(FX 302) : : Incident
0 Threshold  Threshold light level
Value 1 Value 2 (max.4,000)
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Conforming to -
EMC Directive UL Recognition

There are 3 types of teaching methods:
1-level teaching / 2-level teaching / 3-level teaching.

Teaching Methods

This function allows the unit to perform 1-level teaching (object ‘A’). If an arbitrary
shift value has been selected, then threshold values are set at 2 positions.

1-level Teaching

Identifying the orientation of the object
[When only object ‘A’ must be detected]

* Performing
1-level teaching
only for object ‘A’ No object

NG OK NG
Object ‘A’ Object ‘B’

’ present
a..- ©0) (1,500) (3,000)
In the L-ON state
OFF OFF

<For a shift >
value of 500

. ;

-

1,000 1,500 2,000 Incident

(Object ‘A’) light intensity

If teaching is performed for 2 positions (positions ‘A’ and ‘B’), then the threshold
values will be set for these 2 positions.

2-level Teaching

Sensing side-to-side fluctuations in sheet motion  * Performing b ’_\i_G o OK Position B’
When side-to-side fluctuations, outside the permissible range of motion, | 2-level teaching 2o [ Py
must be detected for @ moving sheet (between positions ‘A’ and ‘B’) for positions Sheet
‘A'and ‘B'. — —
(1,000) (2,000) (3,000)
In the D-ON state
i OFF
Position * B -"-r-
5 0 1,000 3,000 Incident
Posmon ‘A (Position‘A)  (Position‘B') Jight intensity

If 3-level teaching is performed for 3 positions (objects ‘A’, ‘B’ and ‘C’), then the
threshold values will be set in between objects ‘A’ & ‘B’, and objects ‘B’ & ‘C’.

3-level Teaching

Identifying the length of a screw
[When only object ‘B’ must be detected]

‘

* Performing 3-level
teaching on objects

‘A, ‘B’and ‘'C. ' F 1 ' 1 F
(600) (1,000) (3,000)

NG OK NG
Object ‘N Object B Object 'C’

In the L-ON state
OFF OFF
0 6008001000 2000 3000 Incident
(Object 'A) (Object B) (Object 'C) light intensity




Lower total cost, as PLC and timer are not required. Equipped with variegated timer functions

FX-302

Communications setting change function can be locked

In addition to the 3 timer modes incorporated in FX-301 (ON-delay, OFF-delay
and ONE SHOT), FX-302 also adds an ON-delay / OFF-delay timer and an ON-
delay / ONE SHOT timer. Timer operations that were previously controlled by the
PLC and timer can now be controlled by the fiber sensor unit itself.

/Application example for the\

ON-delay / OFF-delay timer and
the ON-delay / ONE SHOT timer

Utilization of high pressure air for
chip sorting after identification of
top and bottom surfaces

Only chips with the bottom surface facing
upward will be detected. These chips,
once detected, will be blown to the side
with a jet of air.

The ON-delay function cancels the
detection signals of the electrodes.

By detecting the distance between the fiber
head and the air outlet, and the rate of
vibration, either the ON-delay / OFF-delay
timer, or the ON-delay / ONE SHOT timer
will be set.

smoothly.

-

/[Application example for the ON-delay / OFF-delay timer)

Detecting chip congestion status on a straight transport feeder

The ON-delay function is used to output a signal containing the chip
congestion status, in order to determine whether the feeder is too crowded
with chips. This signal controls the rate of vibration at the ball feeder area.
The OFF-delay function keeps the vibration of the ball feeder area
stopped, until chip congestion decreases and chips are again transported

Time Chart In the L-ON state
Sensing JHU

condition

O

ON-delay /

OFF-delay

T1 ._.|:| T2

ON-delay /

ONE-SHOT — . -
Timer period T1 and T2: 0.5 ms,
variable from 1 ms to 5 sec.

Light
Dark
ON
OFF
ON
OFF

Timer period Settings Changing Unit
0.5 ms,1 ms to 30 ms 1ms
30 ms to100 ms 5ms
100 ms to 500 ms 10 ms
500 ms to 1 sec. 50 ms
1 sec. to 5 sec. 0.5 sec.

Long-range sensing made possible with built-in optical lens

Once optical communication has been
used for the single-step copying of
settings, or for the single-step read-out
/ saving of databank data, then new
data cannot be overwritten into fiber
sensors with locked settings.

This function is useful when all data
must be read out in a single step, at
the time that sensing objects are about
to be rearranged, or when the existing
settings of synchronized fiber sensors
must be maintained.

Overwriting will be
prevented  when
fiber sensor amplifier
settings have been
locked.

Up to 8 fiber heads can be installed closely together

The optical communications feature
allows up to 8 fiber heads to be
installed closely together, without
causing mutual interference.

However, when connecting FX-301/311
units, a maximum of 4 units can be
installed without mutual interference.

Stable long-term sensing

For the first time in the industry, an optical ‘double coupling lens’ has been
incorporated directly into the fiber sensor itself. This lens maximizes the light
emission efficiency, resulting in a tremendous improvement in the sensing range.
Sensing ranges with small diameter fibers and ultra-small diameter fibers, which
have become very popular in recent years due to the miniaturization of chip
components, have been increased by 50 % over previous values achieved with

other amplifiers.

@ FX-302 (Double coupling lens)

k Emitting
element
A Fiber Double coupling lens

The lens concentrates the light, greatly
increasing emitting efficiency.

@ Conventional fiber sensors (No lens)

Disperses the light reduces
emitting efficiency.

The newly developed four-chemical
emitting element that uses the
FX-302 suppresses changes over long
periods of time as much as possible,
so that a stable light emitting level is
maintained. There is very little element
deterioration so that stable and
accurate sensing can be maintained
over long periods.
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7)) ORDER GUIDE The sensing range is the same as the FX-301 (red LED type). Refer to p.67~ for details.
i
m Amplifiers \ Quick-connection cable is not supplied with the amplifier. Please order it separately. \
LL Type Appearance Model No. Emitting element Output

K

s FX-302 NPN open-collector transistor

§ Red LED

TS

%E’l FX-302P PNP open-collector transistor

=]

Quick-connection cable \ Quick-connection cable is not supplied with the amplifier. Please order it separately. \

Type Model No. Description Main cable
* CN-73-C1
CN-73-C1 Length: 1 m * CN-73-C2
Length: 2 m 0.15 mm2 3-core cabtyre cable, with connector on one end
g Main cable CN-73-C2 Cable outer diameter: ¢3 mm
k) CN-73-C5 Length: 5m
n
‘_E Length: 1 m Sub cable
= CN-71-Cl +CN-71-C1
a Length: 2 m 0.15 mm? 1-core cabtyre cable, with connector on one end s CN-71-C2
Sub cable CN-71-C2 Cable outer diameter: $3 mm - * CN-71-C5
CN-71-C5 Length: 5 m

End plates \ End plates are not supplied with the amplifier. Please order separately when the amplifiers are mounted in cascade.

Appearance Model No. Description
When cascading multiple amplifiers, or
when it moves depending on the way it is
installed on a DIN rail, these end plates
MS-DIN-E ensure that all amplifiers are mounted

together in a secure and fully connected
manner.
[ Two pcs. per set

OPTIONS

Designation Model No. Description Amplifier mounting bracket
* MS-DIN-2
Amplifier mounting bracket | MS-DIN-2 | Mounting bracket for amplifier

10 sets of 2 communication window seals and 1 connector seal
Communication window seal:

. o It prevents malfunction due to transmission signal from another
Fiber sensor amplifier

protection seal EX-MB1 amplifier, as ngl as, prevents effect on another ampilifier.

Connector seal:

It prevents contact of any metal, etc., with the pins of the quick-

connection cable. . - .

. _ _ Fiber sensor amplifier protection seal
#gll\jﬁ:iizl :;r:}sdor MS-AJ1-F | Horizontal mounting type Mounting stand assembly for fiber *FX-MB1
- - i C icati

(Note) MS-AJ2-F | Vertical mounting type (For M3, M4 or M6 threaded head fiber) W%fg;ﬂ‘hlllf;lec;tlon

Note: Refer to p.332~ for the universal sensor mounting stand.
Connector seal

Universal sensor mounting stand

Using the arm which enables adjustment in the horizontal direction,
sensing can also be done from above an assembly line.

* MS-AJ1-F *MS-AJ2-F  360°
rotation

360 °
rotation

Height Height

adjustment: 360° 24 adjustment:

150 mm rotatio ( éSQOOGmm
360° approx. approx.
rotation Mounting hole

Mounting hole

for M6 screw for M6 screw

Angle adjustment: £ 20° Angle adjustment: = 20°

118 | sunx’
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Type NPN output PNP output %
ltem Model No. FX-302 FX-302P
Supply voltage 12t0 24V DC*10% Ripple P-P 10 % or less
D GRSV Normal operation: 960 mW or less (Current consumption 40 mA or less at 24 V supply voltage)
) ECO mode: 600 mW or less (Current consumption 25 mA or less at 24 V supply voltage)
NPN open-collector transistor PNP open-collector transistor
» Maximum sink current: 100 mA » Maximum source current: 100 mA
(50 maA, if five, or more, amplifiers are) (50 mA, if five, or more, amplifiers)
connected in cascade are connected in cascade
Output « Applied voltage: 30 V DC or less (between output and 0 V) « Applied voltage: 30 V DC or less (between output and + V)
* Residual voltage: 1.5V or less * Residual voltage: 1.5V or less
at 100 mA sink current at 100 mA source current
(50 mA, if five, or more, amplifiers are) (50 mA, if five, or more, amplifiers are)
connected in cascade connected in cascade
Utilization category DC-12 or DC-13
o
Output operation Selectable either Light-ON or Dark-ON, with jog switch =
=
o
Short-circuit protection Incorporated D o
0D
Response time 300 us or less (FAST), 500 us or less (STD / S-D), 4 ms or less (LONG) selectable with jog switch T X
= |LL
Operation indicator Orange LED (lights up when the output is ON) D
Stability indicator Green LED (lights up under stable light received condition or stable dark condition) o
MODE indicator RUN: Green LED, TEACH +« ADJ « L/D ON * TIMER « PRO: Yellow LED
Digital display 4 digit red LED display
Sensitivity settin Normal mode: 2-level teaching / Limit teaching / Manual adjustment
Y 9 Window comparator mode: Teaching (1-level / 2-level / 3-level) / Manual adjustment
Fine sensitivity adjustment function Incorporated
Ti functi Incorporated with variable ON-delay, OFF-delay, ONE SHOT, ON-delay / OFF-delay, ON-delay / ONE SHOT timer,
EnCILECHON switchable either effective or ineffective (timer period. 0.5 ms to 5 sec. approx.)
Automatic interference prevention function Incorporated (Up to 8 sets of fiber heads (Note 1) can be mounted close together) (Note 2)
Pollution degree 3 (Industrial environment)
—10to +55°C
( If 4 to 7 units are connected in cascade: —10to + 50 °C , )
8 | Ambient temperature if 8 to 16 units are connected in cascade: — 10 to + 45°C
g (No dew condensation or icing allowed),
2 Storage: —20to +70°C
(4]
= | Ambient humidity 35 to 85 % RH, Storage: 35 to 85 % RH
c
“E’ EMC EN 50081-2, EN 50082-2, EN 60947-5-2
c
_g Voltage withstandability 1,000 V AC for one min. between all supply terminals connected together and enclosure (Note 3)
c
W | Insulation resistance 20 MQ, or more, with 250 V DC megger between all supply terminals connected together and enclosure (Note 3)
Vibration resistance 10 to 150 Hz frequency, 0.75 mm amplitude in X, Y and Z directions for two hours each
Shock resistance 98 m/s? acceleration (10 G approx.) in X, Y and Z directions for five times each
Emitting element Red LED (modulated)
Material Enclosure: Heat-resistant ABS, Case cover: Polycarbonate, Switch: Acrylic
Connecting method Connector connection (Note 4)
Cable extension Extension up to total 100 m is possible with 0.3 mm?, or more, cable.
Weight 20 g approx.

Notes: 1) When connecting the FX-301 series digital fiber sensors and the FX-311 series manually set fiber sensors, a maximum of 4 units can be installed

without mutual interference.

2) When the power supply is switched on, the emission timing are automatically set for interference prevention.

3) The voltage withstandability and the insulation resistance values given in the above table are for the amplifier only.

4) The cable for amplifier connection is not supplied as an accessory. Make sure to use the optional quick-connection cable given below.
Main cable (3-core): CN-73-C1 (cable length 1 m 3.281 f), CN-73-C2 (cable length 2 m 6.562 ft), CN-73-C5 (cable length 5 m 16.404 ft)
Sub cable (1-core): CN-71-C1 (cable length 1 m 3.281 ft), CN-71-C2 (cable length 2 m 6.562 ft), CN-71-C5 (cable length 5 m 16.404 ft)

5) The sensing range is identical to the FX-301(P) and FX-311(P). Refer to p.67 ~ or p.156 ~ for details.

6) Refer to the ‘Fiber Sensor Guide Book’ or ‘SUNX fiber sensor home page’ (http://www.fiber-sensor.com) for details pertaining to operating instructions
for the ampilifier.
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Digital Setting

FX-302

I/O CIRCUIT AND WIRING DIAGRAMS

FX-302 NPN output type
Color code of quick-connection cable
D |(Brown) +V (Note 1)

Load

+l 121024 V DC
T +10%

(Black) Output

Sensor circuit

100 mA max. (Note 2)

T l % 2o

(Blue) 0 V (Note 1)

Internal circuit «—&— Users’ circuit

Notes: 1) The quick-connection sub cable does not have + V (brown) and
0V (blue).

2) 50 mA max., if five, or more, amplifiers are connected in cascade.

Symbols ... D : Reverse supply polarity protection diode
Zp: Surge absorption zener diode
Tr: NPN output transistor

FX-302P PNP output type

Color code of quick-connection cable

! (Brown) +V (Note 1)

T2 | oma Note 2 l
m. max. ote
; ; d ) +_L 121024V DC
(Black) Output — T +10%

Sensor circuit

D

» 5
>

Internal circuit <—o— Users’ circuit

Load
(Blue) 0 V (Note 1)

Notes: 1) The quick-connection sub cable does not have + V (brown) and

0V (blue).

2) 50 mA max., if five, or more, amplifiers are connected in cascade.

Symbols ... D : Reverse supply polarity protection diode
Zp: Surge absorption zener diode
Tr : PNP output transistor

120 | sunx’

Wiring diagram

Color code of quick-connection cable

Brown (Note)

l
Black +-L.12t024VDC

Tilo%

Note: The quick-connection sub cable does not have brown lead wire and
blue lead wire.

Blue (Note)

Terminal arrangement diagram

+Vv g

\
Output -

Mﬂ

Wiring diagram

Color code of quick-connection cable

+l12t024v e
_T +10%

Note: The quick-connection sub cable does not have brown lead wire and
blue lead wire.

Brown (Note)

Black

Blue (Note)

Terminal arrangement diagram




FX-302

Refer to p.1135 ~ for general precautions, and to the ‘PRO Mode Operation Guide’
or ‘SUNX fiber sensor home page’ (http://www.fiber-sensor.com) for details
pertaining to operating instructions for the amplifier.

PRECAUTIONS FOR PROPER USE

Amplifier

injury or property damage from dangerous parts of

This product is not a safety sensor. Its use is not
f’: intended or designed to protect life and prevent body
machinery. It is a normal object detection sensor.

Part description

Stability indicator MODE indicator / L/D ON (Yellow)

Wiring

» Make sure that the power supply is off while wiring and cascading
work.

« 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 power supply is directly connected, the sensor may

Operation indicator (Orange)  (green) MODE indicator / TIMER (Yellow) get burnt or damaged.
A ARNE R (poy X322 BPUSH_  IN0DE «If power is supplied from a commercial switching regulator,
TAFACJ ] @@@@D ﬂ- Tmm ensure that the frame ground (F.G.) terminal of the power supply
i B is connected to an actual ground.

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

MODE indicator /
PRO (Yellow)

Digital display (Red)

Mounting
How to mount the amplifier

@ Fit the rear part of the mounting
section of the amplifier on a 35 mm
width DIN rail.
@ Press down the front part of the
mounting section of the amplifier on
the 35 mm width DIN rail.

35 mm width DIN rail

How to remove the amplifier ® o

(O Push the amplifier forward. t
@ 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 ampilifier
forward, the hook on the rear portion of the mounting section is likely
to break.

How to connect the fiber cables

@ Snap the fiber lock lever down. Fiber @/

@ Insert the fiber cables slowly into the ock f
inlets until they stop. (Note 1) lever 7l

@ Return the fiber lock lever to the 1
original position, till it stops. % ®

\ Fiber

Notes: 1) In case the fiber cables are not inserted to a position where they
stop, the sensing range reduces.

2) With the coaxial reflective type fiber, such as, FD-G4 or FD-FM2,
insert the single-core fiber cable into the beam-emitting inlet and
the multi-core fiber cable into the beam-receiving inlet. If they are
inserted in reverse, the sensing accuracy will deteriorate.

Connection

* Make sure that the power supply is off while connecting or
disconnecting the quick-connection cable.

Connection method

(D Holding the connector of the quick-
connection cable, align its projec-
tion with the groove at the top
portion of the amplifier connector.

@ Insert the connector till a click is
felt.

Quick-connection cable
Disconnection method

(D Pressing the projection at the top of
the quick-connection cable connec-
tor, pull out the connector.

Note: Take care that it 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.

Projection

* 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.

+» 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.

» Ensure that an isolation transformer is utilized for the DC power
supply. If an autotransformer is utilized, the main amplifier or
power supply may be damaged.

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

Others

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

* 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.

» This sensor is suitable for indoor use only.
+ Avoid dust, dirt, and steam.

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

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

* Never disassemble or modify the sensor.
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FX-302

Refer to p.1135 ~ for general precautions, and to the ‘PRO Mode Operation Guide’
or ‘SUNX fiber sensor home page’ (http://www.fiber-sensor.com) for details
pertaining to operating instructions for the amplifier.

PRECAUTIONS FOR PROPER USE
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Amplifier

Cascading amplifiers

* Make sure that the power supply is off while cascading or
removing the amplifiers.

» 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.

*When connecting in cascade, mount the amplifiers close to
each other, fitting them between the optional end plates
(MS-DIN-E) mounted at the two ends.

*When the amplifiers move on the DIN rail depending on the
attaching condition, fitting them between the optional end
plates (MS-DIN-E) mounted at the two ends.

» 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
(CN-71-C[]J) as the quick-connection cable for the second amplifier onwards.

* The setting of the setting condition copy function cannot be transmitted

models are mounted in cascade, do not use the communication function.
» The settings other than that of the interference prevention function
cannot be transmitted between this product and the manually set fiber
sensor FX-311 series. Therefore, in case both models of amplifiers are
mounted in cascade, make sure to mount identical models together.

35mm 1.378in

Cascading method width DIN rail

(@ Mount the amplifiers, one by one, on

Setting method for detection mode

* FX-302(P) incorporates window comparator mode, in addition to
the normal ON / OFF operation, which allows to set the upper and
lower threshold value and the sensing object within the set range
can be detected. The setting procedure for the detection mode is
in the table below.

Step Description Display

® Press mode key to light up Mode indicator / PRO
(yellow).

® Turn jog switch to the ‘+ side or the ‘—’ side to
display ‘- nf " in the display.

When jog switch is pressed, the output selection

¢t is displayed.

(The initial state at the time of factory shipment is)
the display of the output selection.

o)
£

% between this product and the digital fiber sensor FX-301 series. Turn jog switch to the  + side or the * — side to set

g Therefore, in case both models of amplifiers are mounted in cascade, either the output selection or the hysteresis
[ make sure to mount identical models together. selection.

= | ° Since the communication function of this amplifier and that of the FD-F7/ ® #,4 o Output selection — If jog switch is pressed,

a FT-F9 series dedicated fiber sensor FX-301(P)-F is different, if these see step (4).

H4% : Hysteresis selection (Note 1) —
aut i The hysteresis is set outside the upper
and the lower threshold value.
in_li: The hysteresis is set inside the upper
and the lower threshold value.

If jog switch is pressed when the output selection
‘¢ ek ' is selected in step (3), the normal mode © ™’
is displayed.

he initial state at the time of factory shipment is)

the 35 mm width DIN rail. the normal mode.

(For details, refer to ‘Mounting’ on p.121.) Turn jog switch to the * + side or the ' — side to set
® Sli(_ie the sub units next to the main Mainunit Sub unit  Sub cable @ elthder the normal mode or the window comparator

unit, and connect the quick- (CN-71-C) moae. . .

connection cables. (optional) .. :Normal mode — If jog switch is pressed,

® Mount the optional end plates
(MS-DIN-E) at both the ends to
hold the amplifiers between their
flat sides.

@ Tighten the screws to fix the end
plates (MS-DIN-E).

Main cable
(CN-73-CL])
(optional)

Dismantling method

MODE indicator / TEACH

(yellow) lights up.
: Window comparator mode — If jog switch is
pressed, see

step ®.

If jog switch is pressed when the window comparator
mode ‘.7 1. ' is selected in step (@), 1-level teaching
of the teaching setting ‘ it:h * is displayed. (The
initial state at the time of factory shipment is 1-level

1
NN

End plates
(MS-DIN-E)
(optional)

teaching setting.)

Turn jog switch to the ‘ + ' side or the * — side to set

® the teaching to the 1-level teaching, 2-level teaching
or 3-level teaching.

itch o 1-level teaching — If jog switch is pressed,

@ Loosen the screws of the end
plates (MS-DIN-E).

@ Remove the end plates (MS-DIN-E).

® Slide the sub units and remove them

one by one. see step (®.
(For details, refer to ‘Mounting’ on p.121.) Jtch : 2-level teaching — If jog switch is pressed,
i see step (.
. iteh : 3-level teaching — If jog switch is pressed,
Operation procedure - O eestep @

» When the power supply is switched on, communication self-check is
carried out and normal condition is displayed [MODE indicator / RUN
(green) lights up and the digital display shows incident light intensity].

*When MODE key is pressed, the mode changes as per the
diagram below.

Power supply switched on

After selecting the 1-level teaching in step (®), if jog
® switch is pressed, the shift amount is displayed.

Turn jog switch to the ‘ 4’ side or the ‘ —’ side to set
the shift amount.

@ The teaching set in step (§) is displayed for 0.5 sec.

Communication self-check MODE indicator / TEACH (yellow) lights up.

Press MODE key

RUN
Press

Press
MODE key MODE key o ic di
Refer to Refer to * *-1 "is displayed for 0.5 sec.
‘Teaching’on p.123~ | TEACH TIMER ‘Timer operation
setting’ on p.125 - -
,'\DA'SESE K Press After this, carry out the teaching by the method used
Refer to ey MODE key
Refer to @
L/D ON ‘Output operation

‘Threshold value atstep ©.
; 101d vaiu ADJ For details of each teaching method, please refer to
fine adjustment’ setting’ on p.125 9 P

on p.125 ‘Teaching’ on p.123.

Refer to
‘PRO mode’

Press MODE key

Notes: 1) This is only effective in the window comparator mode. For details,
refer to ‘SUNX fiber sensor home page’ (http://www.fiber-
sensor.com).

2) When the teaching mode is changed, the threshold value is initialized.
3) In case no change is taken up to step & and (® , the sensor returns to
step @.

When jog switch is pressed, the setting is confirmed.

When MODE key is pressed for 2 sec., or more, the sensor returns to the
RUN mode.

Cancellation is possible by pressing MODE key during setting.
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Refer to p.1135 ~ for general precautions, and to the ‘PRO Mode Operation Guide’ E
or ‘SUNX fiber sensor home page’ (http://www.fiber-sensor.com) for details
PRECAUTIONS FOR PROPER USE pertaining to operating instructions for the amplifier. n
e
N
AR m
Amplifier =
P L
Teaching <In case of limit teaching>

* The output mode at the time of factory shipment is set to the
normal mode.
In case the teaching is carried out in the window comparator
mode, the teaching should be done after setting at PRO6 of
PRO mode.
For details of the setting method, please refer to ‘Setting
method for detection mode’ on p.122.

* When MODE indicator / TEACH (yellow) lights up, the threshold
value can be set in either the normal mode (2-level teaching or
the limit teaching) or in the window comparator mode (1-level
teaching, 2-level teaching or 3-level teaching).

Normal mode

<In case of 2-level teaching>

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

Step Description Display

Set the fiber within the sensing range.
@ | Press MODE key to light up MODE indicator /
TEACH (yellow).

Press jog switch in the object present condition.
@ | If the teaching is accepted, the read incident light
intensity blinks in the digital display.

® The MODE indicator / TEACH (yellow) blinks.
Press jog switch in the object absent condition.

When the teaching is accepted, the read incident
light intensity blinks in the digital display and the
threshold value is set at the mid-value between the
incident light intensities in the object present and in
the object absent conditions.
(@ | After this, the judgment on stability of sensing is
displayed.

« In case stable sensing is possible:

“ %04 is displayed. Stability indicator (green) blinks.
« In case stable sensing is not possible:

“Hfr i blinks. Stable indicator (green) is off.

® [ The threshold value is displayed.

® |'---- 'is displayed in the digital display.

@ The incident light intensity appears in the display and
the setting is complete.

= ==

Note: Do not move or bend the fiber cable after the sensitivity setting.
Detection may become unstable.

« 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.

Step Description Display

Set the fiber within the sensing range.
@ [Press MODE key to light up MODE indicator /
TEACH (yellow).

Press jog switch in the object absent condition.
(@ | If the teaching is accepted, the read incident light
intensity blinks in the display.

® The MODE indicator / TEACH (yellow) blinks.
Turn jog switch to the ‘ + ' side or ‘ —’ side.

If jog switch is turned to the ‘ + ' side, * + " scrolls
(twice) the display from right to left, and the
threshold level is shifted to a value approx. 15 %
higher (lower sensitivity) than that set at 2. (Note 1)
@ This is used in case of reflective type fibers.

If jog switch is turned to the ‘ —’ side, * » " scrolls
(twice) the display from left to right, and the
threshold level is shifted to a value approx. 15 %
lower (higher sensitivity) than that set at 2. (Note 1)
This is used in case of thru-beam type fibers.

After this, the judgment on whether the set shift
amount is possible to change or not will be
(® | displayed. .

« When the sift is possible: * ¥nna * blinks.

« When the sift is not possible: * #fird * blinks.

(® | The threshold value is displayed.

@ |* ----is displayed in the digital display.

Tzad L

The incident light intensity appears in the digital
display and the setting is complete.

Notes: 1) The approx. 15 % amount of shift is the initial value. The amount of
shift can be changed in the PRO mode from approx. 5 to 80 %
(5 % step). Refer to the ‘SUNX fiber sensor home page’
(http://www.fiber-sensor.com).
2) Do not move or bend the fiber cable after the sensitivity setting.
Detection may become unstable.
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Refer to p.1135 ~ for general precautions, and to the ‘PRO Mode Operation Guide’
or ‘SUNX fiber sensor home page’ (http://www.fiber-sensor.com) for details
pertaining to operating instructions for the amplifier.
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Amplifier

Window comparator mode

* This is used to detect specific objects from various objects in size
or shape, etc.

<In case of 1-level teaching>

* This is the method of setting the threshold range by 1-level
teaching. The shift value can be set as desired.

<In case of 2-level teaching>

« This is a method of setting the threshold range by two levels (P-1,

P-2) teaching.

124 | sunx’

Set as Set as
desired desired
1_SL P-1 2_SL 1.SL 2_sL
(P-1) (P-2)
o)
£
% Step Description Display Step Description Display
n Set the fiber within the sensing range. Set the fiber within the sensing range.
© @ | Press MODE key to light up MODE indicator / @ [Press MODE key to light up MODE indicator /
‘(:'m TEACH (yellow). TEACH (yellow).
[a) . o . -
(@ | The current teaching method is displayed for 0.5 sec. (@ | The current teaching method is displayed for 0.5 sec.
@ |* #- 1 is displayed for 0.5 sec. ® [+t 'is displayed for 0.5 sec.
Press jog switch in the object present condition. First, press jog switch in the object present condition.
@ [ When the teaching is accepted, the read incident @ When the teaching is accepted, the read incident
light intensity blinks on the display. light intensity blinks on the display.
P T
The judgment on stability of sensing is displayed. ® [*#+¢ is displayed for 0.5 sec.
® | «Incase stable sensing is possible: ‘ §aud ' blinks, ——
* In case stable sensing is not possible: ‘ 4, * blinks. Second, press jog switch in the object present
® condition.
When the teaching is accepted, the read incident
A value deducted the shift value (100) from the light intensity blinks on the display.
® [ incident light intensity becomes the threshold value
(1_SL), which is displayed. (Note 1) (Note 2) ' 3 o
A value added the shift value (100) to the incident @ Tf‘fn“c’ggg":t”atbﬁ’g Sséit;'l'r'fy g Sg;‘;gg.'?ﬁ,‘jg'?gﬁﬁk-s
@ [ light intensity becomes the threshold value (2_SL), bl >Ing IS ibl Cown £ blink
which is displayed. (Note 1) (Note 2) « In case stable sensing is not possible: * #rd * blinks.
‘...." is shown on the display, and the sensor
[reggrggt:ﬁqsﬁpc%ﬁ lete IZI The value of * - { ' becomes the threshold value
9 plete. (1_SL), which is displayed. (Note 1) m
Notes: 1) The shift value 100 is the initial value. The shift value can be
changed in PRO mode. For details of the setting method, refer to ® The value of * -7 ' becomes the threshold value
‘Setting method for detection mode’ on p.122. (2_SL), which is displayed. (Note 1) %
2) In case the set value exceeds the max. (min.) sensitivity, the set _
value is fixed at max. (min.) sensitivity. ‘... is displaved. and th
3) Do not move or bend the fiber cable after the sensitivity setting. h IS dispiayed, Ian the sensor retuns to step 2.
Detection may become unstable. The setting is complete.

Notes: 1) In case the set value exceeds the max. (min.) sensitivity, the set

value is fixed at max. (min.) sensitivity.

2) Do not move or bend the fiber cable after the sensitivity setting.

Detection may become unstable.
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Refer to p.1135 ~ for general precautions, and to the ‘PRO Mode Operation Guide’ E
or ‘SUNX fiber sensor home page’ (http://www.fiber-sensor.com) for details
PRECAUTIONS FOR PROPER USE pertaining to operating instructions for the amplifier. w
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<In case of 3-level teaching> Threshold value fine adjustment
« This is a method of setting the threshold range by three levels + Fine adjustment of the threshold value can be done when MODE
(P-1, P-2, P-3) teaching and set the threshold values at the indicator / ADJ (yellow) lights up.
middle of ‘A" and ‘B’ (1_SL) and '‘B’and ‘'C’ (2_SL) as per the « When the window comparator mode is set, select either ‘1_SL’ or
diagram below. ‘2_SL first, and then, carry out the setting as follows.
« After teaching, P-1, P-2 and P-3 are automatically assigned in « When jog switch is turned to the ‘ + side, the threshold value increases.
ascending order to ‘A’, ‘B’, and ‘C'. (sensitivity decreases)
When jog switch is pressed, the threshold value is confirmed.
1 1
1 1 Turn to Turn to
: : the ‘ + ' side the ‘ + ' side
! !
A 1.SL B 2_SL c
» When jog switch is turned to the ‘* —’ side, the threshold value decreases.
(sensitivity increases)
. - When jog switch is pressed, the threshold value is confirmed.
Step Description Display

Set the fiber within the sensing range.
@ [ Press MODE key to light up MODE indicator /
TEACH (yellow).

Turn to Turn to
the * —’side the * —’side

Output operation setting

» The output operation setting can be done when MODE indicator /
L/D ON (yellow) lights up.
« The output operation is changed when jog switch is turned to the ‘ + ' side
or the' —’ side.
* When jog switch is pressed, the setting is confirmed.

- an] <= -

Timer operation setting

» The setting for whether the timer is used or not can be done when
MODE indicator / TIMER (yellow) lights up.

» 10 ms OFF-delay (initial value) timer is automatically set when the
timer is set to be used.

« Further, an OFF-delay ( »Fd ), which is useful when the response
of the connected device is slow, etc., an ON-delay ( and ), Which
is useful to detect only objects taking a long time to travel, ONE
SHOT (4% ), which is useful when the input specifications of the
connected device require a signal of a fixed width, an ON-delay /
OFF-delay ( anaf ), which is useful when the conditions in use
between ON-delay and OFF-delay overlaps, and an ON-delay /
ONE SHOT ( gan% ), which is useful when the conditions in use
between ON-delay and ONE SHOT overlaps, are possible with
FX-302(P).

Refer to the ‘SUNX fiber sensor home page’ (http://www.fiber-
sensor.com) for details pertaining to each timer's setting method.

Lo d] <= g

(Note)

o)
c
=
b=
o
n
©
=
2
[a)

@ | The current teaching method is displayed for 0.5 sec.

® | # ! "is displayed for 0.5 sec.

For the first level teaching, press jog switch in the
(@) | object present condition.

When the teaching is accepted, the read incident
light intensity blinks on the display.

® |* "¢ ’is displayed for 0.5 sec.

For the second level teaching, press jog switch in the
® object present condition.

When the teaching is accepted, the read incident
light intensity blinks on the display.

@ | #-1 ’is displayed for 0.5 sec.

For the third level teaching, press jog switch in the
object present condition.

When the teaching is accepted, the read incident
light intensity blinks on the display.

The judgment on stability of sensing is displayed.
@ | -Incase stable sensing is possible: ¢ 3quq" blinks.
« In case stable sensing is not possible: ‘ &’ blinks.

The middle of ‘A" and ‘B’ becomes the threshold
(1_SL), as shown in the diagram above, which is
displayed. (Note 1)

The middle of ‘B’ and ‘C’ becomes the threshold
@ [ (2_SL), as shown in the diagram above, which is
displayed. (Note 1)

Note: The OFF-delay timer interval set in the PRO mode is displayed.
Refer to the ‘SUNX fiber sensor home page’ (http://www.fiber-
sensor.com) for details.

® ‘... 'is displayed, and the sensor returns to step 2.
The setting is complete.

AR E S SE]E

Notes: 1) In case the set value exceeds the max. (min.) sensitivity, the set
value is fixed at max. (min.) sensitivity.
2) Do not move or bend the fiber cable after the sensitivity setting.
Detection may become unstable.
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Digital Setting

FX-302

PRECAUTIONS FOR PROPER USE

Refer to p.1135 ~ for general precautions, and to the ‘PRO Mode Operation Guide’

or ‘SUNKX fiber sensor home page’ (http://www.fiber-sensor.com) for details
pertaining to operating instructions for the amplifier.

Amplifier
PRO mode

» Refer to the ‘SUNX fiber sensor home page’ (http://www.fiber-
sensor.com) for details pertaining to the PRO mode’s setting
instructions and procedures.

* PRO settings can be done when MODE indicator / PRO (yellow)

lights up.

Table for PRO mode settings

NAVI mode

This indicates normal sensing
operation.

Allows various detailed settings to be
configured, such as optical communications,
save [ load and other settings.

Configures operation of the
timer.

J

L-ON/D-ON

Sets output operation either
Light-ON, or Dark-ON.

Allows fine adjustment of the
‘threshold value’.

The ‘threshold value’ can be set by
utilizing either ‘2-level teaching' or fimit
teaching’. When the FX-302 is in window
comparator mode, the ‘threshold value’
can be set by either ‘1-level teaching’,
‘2-level teaching' or ‘3-level teaching'.

"““““““'“““““O““““““““““‘

n ]
i £
S o
- :
i 1
i 1
L 1
1 1
1 1
pmmi ]
1
1
1
1
]
PRO2
PRO
mode

PRO4 &

126 | sung’
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@™ ™ N Ny,
-

Response time
change

Switches among response
times.

Configures timer operation and
timer period.

Allows the selection of hystere-
sis level.

Digital display
setting

Allows selection of different content
to be viewed in the digital display.
)

Shifts the ‘threshold value’ by a certain
percentage increment during fimit teaching’.

Permits selection of stability indicator response
levels for changes in the range for lighting up.

Digital display
inversion

Sets the viewing orientation of
the digital display.

ECO mode
setting
Sets the digital display to turn
off automatically.

A J

Loads configuration setting
from the data bank.

Saves configuration setting
into the data bank.

Using optical communications, configuration
settings from the main unit are copied to
connected sub units, in a single step.

Allows basic configuration information to be
setin a single step, by inputting a 4-digit code.
w

4

Remote data
bank load

Using optical communications,
configuration settings can be loaded
from data banks, in a single step.

™| using optical

Remote data

bank save

communications,
configuration settings can be saved

Transmission change
to permit / not to permit

Allows all communication changes to be disabled
during the execution of single-step copy, load and
save operafions using optical communicafions.

Forces the numerical value for incident
light intensity to ‘0", on the digital display.

into data banks, in a single step.
=

Verifies whether optical communications
have been properly established.

Allows fine adjustment of the ‘threshold value'

I NN

Window comparator

mode setting

Configures window comparator
mode and teaching method.

Window comparator

hysteresis

Configures the hysteresis (IN / OUT)
when in window comparator mode.

Ay N N N N

AT L]

to be directly performed during RUN mode.
¥

All settings, except for data bank
information, revert to factory settings.
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. The CAD data in the dimensions can be downloaded from the ‘SUNX fiber sensor home page’: http://www.fiber-sensor.com/ L
DIMENSIONS (Unit: mm in) Refer to p.103~ for fiber dimensions. n
o
1]
FX-302 i @
FX-302P Amplifier LL
48.2 12

Stability indicator (Green) _,.|8. MODE key

Operation indicator (Orange)

Digital display (Red)

3_, 64.5 3
10 . Communication «— 27-8
window 7
Beatrp- "t ‘ ‘ ! ]
emitting pa —
305 < ® ' o
7 10.5 c
Beam- ; l 1 E" % o
receiving part T % E A 8
° - 1850 %65 Suitable l.or 35mm width DIN rail § E
S — E
-73- -73- CN-71-C1 CN-71-C2
g“;ggé CNT3.C2 Main cable (Optional) CN-71-C5 Sub cable (Optional)
L ‘ L
L @ HHHH‘ —F
-
;[,_L ga%le / 10 E—’(_L cable 10

6 14

L

K

T

-7 e 7.
10 ﬂ—J 10 J
e -~ 72 | - .2
le 13.6 _,| - 136 | -
* Length (L) * Length (L)
Model No. Length (mm in) Model No. Length (mm in)
CN-73-C1 1,000 39.370 CN-71-C1 1,000 39.370
CN-73-C2 2,000 78.740 CN-71-C2 2,000 78.740
CN-73-C5 5,000 196.850 CN-71-C5 5,000 196.850
MS-DIN-2 Amplifier mounting bracket (Optional) MS-DIN-E End plates (Optional)
. 216, 2.75
52 — 16 t ‘
‘ ¥ r‘%f%ﬁ%; —
B%ﬁ A N v ) 10 o M3 (length 18 mm ) pan head screws
H
P 3.2»‘ ‘+ »‘ ‘+5.2 3}2 ¥ ¥ M3 square nut
35
0.4 Tz
$1.8°i
| hg ‘
. ¥
I e @Hﬁ"u ‘
f } i
2-432 27
holes

Material: Polycarbonate

Material: Cold rolled carbon steel (SPCC)
(Uni-chrome plated)
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