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The FX-300 series of next-generation fiber sensors provides
the highest level of sensing performance in its class k

‘Stable sensing’, ‘high sensing performance’, ‘easy operation’, ‘improved ease of

maintenance’ and ‘preservation of the environment’ are the five concepts underlying
the new FX-300 series!

June 2004

FX-301 advances

even further

(Refer to p.34 for details)

High-function type
FX-305

Standard type
FX-301

Ultra high-speed type
FX-301-HS




APC circuit has been added, in
addition to the four-chemical
emitting element. <

Equipped with an light emitting
amount selection function. Plus, a
4-digit full ‘9999’ display (FX-305)
and 35 us ultra high-speed
response (FX-301-HS) are also
provided.

SERIES

High Stability Superior Performance

|
Eco-friendly

: Only two switches, the
Easy operatlon large MODE key and the
large jog switch, are
required for operation.

LLead-free solder used is gentle on the environment.

—— Easy Maintenance —

Sensor  setup  and
control can be carried
out externally using an
upstream communica-
tion unit.

Full range of fibers Wide lineup

@ Guide for each industl“y Description of different fibers and performance for each industry

LCD - Semiconductor / P.9 to P.12 Electronic component » Automatic assembly / P.13 o P.14 Pharmaceutical - Packaging / P.15
R
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High Stability High Stabiliy

Concepr

APC circuit

Double coupling lens

Four-chemical emitting element

Stable sensing over long and short periods Even greater sensing range
I FX-301 FX-301-HS FX-305 [ETFX-301/B/G/H  FX-301-HS FX-305
In addition to a ‘four-chemical emitting element” which suppresses changes in the light emitting Adoption of a ‘double coupling lens’ that
element over time so that a stable level of light emission can be maintained over long periods, a increases emission efficiency to its

‘APC (Auto Power Control) circuit’ has also been adopted afreshly. The light emitting amount maximum limits and greatly increases
can be controlled in minute degrees so that even changes occurring over very short periods sensing range. Sensing ranges with small
can be handled, allowing stable sensing performance by suppressing deviations in light emitting diameter fibers and ultra-small diameter
amounts caused by changes in the ambient environment that could not previously be fibers, which have become very popular due
suppressed. to the miniaturization of chip components,

have been increased by 50 % over previous

e Stable sensing comparison values achieved with other amplifiers.

@ Conventional fiber sensors (Without lens)
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A Short-term stability FX-301
3 ————————— FX-301-HS
E FX-305
g Deviation Thr_e(_e—chemical -
E emitting element, 3 5
© Without APC .
z
i=
—
Long-term stability eDri:irtJt?r:Ze:fftii;; :I]%Ct reduces
Time

@ Double coupling lens

The lens concentrates the light, greatly
increasing emitting efficiency.




Superior Performance

Concepr

Light-emitting amount selection

If the light receiving level becomes saturated during close-
range sensing or when sensing transparent or minute
objects, you can adjust the light emitting amount of the
sensor to stabilize sensing without needing to change the
response time. Sensing that previously required the response
time or fibers to be changed can now be set much more
easily using this function.

FX-301 FX-301-HS FX-305

[Light receiving level saturated] [Stable sensing]

V W Actual digit difference: C A

Upper display limit

Actual digit difference: C’'

Saturated digit
difference: D

—

—

.5 times

Large display 9999 @5

FX-305

Large display with 4 digits (9999). With a
greater difference in digit value than
previous models, threshold values can be
set in units of 1 digit up to maximum 9999.
Threshold setting can now be done more
easily and accurately.

@ Digit difference comparison

Digit difference between Eulelobject B

Previ del
revious models EX-305

9999

ARUN -
2 BRI IN

ADJ 3 iV
FX-305
(During STDF, LONG and U-LG modes)

\

Digit difference: Small{Digit difference: Large|

Superior Performance

Ultra high-speed 35 ys response
| FX-301-HS

Ultra high-speed 35 us response. Even
small objects moving at high speeds can be
sensed. In addition, at 65 us the FX-301
standard type is also twice as fast as
previous models.

o - response
N -
& N

. 35 us

s \\\%j§/

Ultra high-speed type FX-301-HS

(H-SP mode)

................ 3 5 l“ [
Standard type FX-301, High-function type FX-305

(H-SP mode)

..................
Previous model

@ ....................

Ultra high-speed
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Superior Performance

Concepr

Concept 2

Superior Performance

Simplified systems using new operating modes

FX-305

A window comparator mode and differential sensing mode have been added. These modes
make it easy to carry out sensing tasks that previously required multiple sensors or involved

complex threshold settings.

® Window comparator mode

e Differential sensing mode

<Sensing ICs in trays>

Tray absent

OFF ON

IC present  Tray present

Incident
light
intensity

Upper and lower limits for threshold values
can be set so that the incident light intensity
can turn on and off within those ranges.
Single output is used, so that only one
cable is required, and no PLC processing is
required either.

Multi-purpose 2-output

Two independent output channels are provided,
so that one sensor can be used for control
tasks that previously required two sensors. In
addition, the second output channel can be
used for simple self-diagnosis and alarm output,
so that ease of maintenance is improved.

<Sensing of tiny moving objects>

Incident light intensity

Lower light amounts due to dust
—>Because sensing is not possible at normal
sensitivity settings, sensitivity must be reset.

Equipped with 5 types timers
I FX-305

The FX-305 includes the same ON-delay /
OFF-delay / ONE-SHOT timer as the
FX-301(-HS), as well as an ON-delay * OFF-
delay timer and an ON-delay+ONE-SHOT
timer. A wide variety of timer control
operations can be carried out by these fiber
sensors alone.

Timer period: Output 1 0.5t0 9,999 ms (variable)

Output 2 0.5t0 500 ms (variable

Time chart For L-ON
,,,,,,,,,,, Beam-
received
Sensing Beam-
condition interrupted
ON
ON-delay OFF
ON
OFF-delay OFF

e Foeemeneiees ON
Hi H:T1 HT1 ;
one-shot —JLIL | ; OFF

P \
O 1 -~ ' ;
. : e ON
s ' ] : ;
= Tii :|T2
ON MR ON-delay « : :
ON OFF-delay i | OFF
Sensing of only sudden changes in light amounts [ SR ON
—+Only the target objects are sensed. ON-delay * Tt T2 -
No need to reset the sensitivity. ONE-SHOT ’ o
FX-305
@ Alarm output: Output 2 is set concurrently
with output 1

e Comparison with previous models Sensing meandering of sheets

A
= Too far left ON
g ouT 1
@ v
2 OFF
g ook G
@ 4
Qo
£ OouT 2
) . v
3 Too far right OFF

[Previous models]

2 sensors needed
[FX-305]

1 sensor is enoug

Actual position

Output 1
Output 2

Drops in light amounts due to problems
such as broken fibers or dirty tips are
detected and output. When output 1
threshold value teaching is carried out with
the FX-305, output 2 is set concurrently
with the setting shifted by the amount of
surplus.

Drops in surplus amounts of light intensity
due to dust or other particles can therefore
be detected and output.

Light amount drops
Initial setting and settings are reset
A Incident light »

Output 2 [~ ntensity
threshold value

15% J B

automaticall o
Output 1 ¥ & 15%
threshold value automatically

In conjunction with teaching amount



Easy operation

Concepr
Operation Digital Large
indicator display jog switch

Easy Operation

Large
MODE key

Stability
indicator

MODE
indicator }

Even beginners can quickly learn how to use the MODE NAVI

MODE NAVI uses six
P : the sensing mode.
IﬂdngFOf? to display the dent light level is displayed in the
amplifier's basic operations. digital display.
The cttj)rrent o;;gratlgg mode e TEACH—
can be confirmed at a  EEWE™ This mode is for setting the
glance, so even a first time ADJ threshold value.

RUN ADJ—

TEACH In this mode, the threshold value,

user can easily operate the
FLCrll | once set, may be fine-tuned.

RUN—

AUN
TEACH

ADJ

amplifier without becoming
confused.

The use of only two switches makes for very simple operations
S FX-301/B/G/H FX-301-HS FX-305
Only two switches, the large jog switch and the large MODE key, are required for operation.
Depressing the large MODE key sets the ‘mode selection’ and ‘mode cancel’ functions. The

large jog switch is used to select from the detailed functions available within each mode, as
well as to change numerical values after the mode has been chosen.

e Large MODE key

® L arge jog switch

Moving the switch
from side to side
allows items to be
selected

Pressing the
switch then
confirms the
selected setting

Pressing the switch selects
or cancels the operating
mode

Improved workability!
Data bank switching and teaching can be carried out externally

FX-301 FX-305

The FX-CH2 external input unit (optional)
can be used to carry out teaching and data
bank switching operations externally
without needing to operate the digital fiber
sensors directly.

This greatly improves ease of workability

during setup. u

FX-301/B/G/H FX-301-HS FX-305

Iy L/D ON—
#| This mode allows the selection of
output operation as either Light-ON
or Dark-ON.

R This mode permits the choice of
| PRO| using or not using the timer.

PRO—

This mode allows the selection of further
advanced functions, such as the copying of
PRO| individual settings and the memory functions.

Easy confirming of threshold value settings
T FX-301  FX-301-HS FX-305

The threshold value can be confirmed by
turning the jog switch even during RUN
mode.

Jog switch is turned

Right: Output 2 for
FX-305

Left: FX-301(-HS)
Output 1 for FX-305
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The threshold value is displayed

Key lock function prevents
accidental setting changes

NEX=301/B/G/H FX-301-HS FX-305

This disables input from the jog switch and
MODE key, thus preventing operators from
accidentally changing settings.
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Easy Maintenance

Concept
Easy Maintenance

Communication unit improves equipment starting up and maintenance
FX-301

upstream communication unit SC-GU1-485

The communication unit enables inputs to
the digital fiber sensors (such as teaching
and data bank switching) to be carried out
via a PLC, and also allows confirming of the
incident light intensity an output status for
the fiber sensors. This greatly improves
workability during equipment starting up
and maintenance.

We now offer remote maintenance for sensors!
Also reduces the work required to the

system to start running!

[Communicable commands]

© Sensor incident

[Line2 | Lines || Lines light intensity

gt o ® Sensor settings

verification

© Sensor output status

© Threshold value
settings, etc.

Liid el dtcton snsor [
Tank A | it
Liid el detcton sensor 2 (M [0 To 1o |

Mapping sensor

The sensor settings and
operation can be
checked on the touch

Ideal for workplaces such as
semiconductor and LCD
manufacturing lines where
there are restrictions on
operators entering and exiting

screen, greatly improving
ease of operation!

FX-305

Control and settings can be carried out remotely

Setting and confirming incident light intensity for digital

fiber sensors (FX-301/305) that are scattered inside and

outside equipment can be carried out remotely for all

sensors by using the SC-GU1-485, which greatly improves

ease of operations such as monitoring equipment that is

running and also equipment starting and maintenance.
End unit

0 PLC or P
RS485
\communication)

1

24V DC
power supply

Digital fiber sensor
FX-301, FX-305

Main unit

External input unit FX-CH2

Teaching and data bank switching for up to
a maximum of 16 digital fiber sensors
(FX-301 and FX-305) can be carried out all
at once using an external device such as a
PLC, touch screen or switch.

FX-301

FX-305

Support for stable sensing and smooth setup changes!

H Setup changes (external automatic teaching / data bank switching)

Digital fiber sensor settings can be changed using
input from a touch screen or switch, so that
production line setup changes can be carried out
more easily.

@ External teaching
Full-auto teaching is recommended for
teaching when the sensing object is changed
without stopping the line.

® Data bank switching
Settings such as output operations (L-ON /
D-ON) and timer operations can be recorded
in the digital fiber sensor’'s data bank and
switching can be carried out externally.
% Up to 3 files can be stored.

H FX-CH2 function list

Teaching input
The following types of external teaching can be carried out.
® Full-auto teaching e Limit teaching‘—~’
® Limit teaching ‘+' e 2-level teaching

Data bank switching input
Switching between 3 channels of data banks
and loading and saving of all channels at once
can be carried out.

Key lock setting input
The key lock function that prevents incorrect
operations by operators can be set on and off.

M Product lineup

COM.

Connector for input device
CN-EP1 [1 pc. included with FX-CH2(-P)]

External input unit FX-CH2(-P)

Quick-connection cable
CN-73-C[] (optional)

|

+ Vv
MODE
ov




Wiring- and labor-saving design allows side-
by-side configuration for up to sixteen units

——— o FX=301/B/G/H FX-301-HS  FX-305

One unit can be used as either a main unit or sub unit

The amplifier unit can be used as either a main unit or a sub unit.
This feature allows for easy mounting in the side-by-side
configuration. The main and sub unit functions are distinguished
only by the proper use of the main cable and the sub cable.
Moreover, inventory management and maintenance is simplified.

Identical part numbers eliminate the need for

/ costly inventory management labor

Sub cable

Main cable (4-core)
FX-305 I:CN-74-CD

Sub cable (2-core)

CH-72-Cc]

Main cable (3-core)
FX-301(-HS) I:cN -73-CLJ Main cable

Sub cable (1-core)
CH-71- CD

Eco-friendly

An optical communication function allows up
to 16 sensors to be adjusted simultaneously

i FX-301/B/G/H FX-305

The optical communication function allows the data that is currently
set to be copied and saved all at once for all amplifiers connected
together from the right side. This greatly reduces troublesome setup
tasks and makes setup much smoother In addltlon troublesome
adjustment operations at V-y-v- =

times such as when
replacing sensors can
also be carried out
easily and data can also
be copied and stored
using the optical
communication function.

% Use the optical communication function for only the same types of sensors. Furthermore, the FX-301-HS
is not equipped with optical communication function capability. Refer to p. 30 for details.

Settings can be entered directly using numerical input

Every function can be directly set merely by the input of a four digit code
(numbers) from the code table. This convenient feature is easy to set up.
In the event that settings are accidentally changed at the operating
site, merely entering the correct code can restore the original
settings. This results in easy and quick maintenance.

First digit: Settings for response time and hysteresis
Second digit: Settings for L/D ON and display mode

12 oun Ol (g =L EIPUSH ERNODE
ﬁa TEACH - - TIMER 5
Apdes I 111 g [PRO| I| 111 ]
FX-305 Al - GANCEL

Fourth digit: Timer period settings
Third digit: Settings for Adjust lock and timer

Lead-free solder used is gentle on the environment EE€D”

SUNX promotes the use of lead-free materials in all of its sensor
manufacturing processes including those used for the FX-300
series of digital fiber sensors.

Selectable cable length «E€9”

Made available are 3 lengths, Used for intermediate terminal block
1m 328t f, 2mese2 f, Dr—i—

and 5 m T,6'4.O4 fi, to §Ult Directly connected to the PLC
your application  require- <€ B ToPLC
ments. This helps reduce 5m 16.404 it cable length type

the waste caused by cutting g B -
cables and lightens the | 5m 16.404 ft .

installation workload. = — <

- 2 m 6.562 ft

> < B To PLC

A

E-—?)— =
1m3.281 ft

Coicepe
Eco-friendly

Reduced power consumption possible (ECO mode) <Z€0

This turns off the digital display to reduce power consumption to
approximately 600 W or less. (960 W is consumed when the display
is on.)

Environmentally friendly packaging <E€0”

With regard to effects on the
environment, we only utilize
the simplest of packaging
methods greatly contributing j
to the reduction in wastes Senes
generated by your worksite.

Also, the bags are made of T A
polyethylene, a substance r-_?v““p’
that doesn’t give off polluting

ases when burned.
9 Polyethylene packaging
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FOR LCD * SEMICONDUCTOR INDUSTRY .

FOR LCD - SEMICONDUCTOR INDUSTRY Guide to fibers and characteristics

Improved stability over long and short periods
-— . FX-301 FX-301-HS FX-305

A four-chemical emitting element for stable sensing over long periods has been added, in addition to an APC (Auto Power Control) circuit that
suppresses fluctuations in light amount over short periods.
The light amount becomes stable a short period after the power is turned on, so setup time can be reduced.

e Stable sensing comparison

FX-301(-HS)
FX-305
Three-chemical

—— emitting element,
Without APC

Short-term stability

Deviation

Light emitting amount

Long-term stability

Time

Mapping fiber

APC circuit

Double coupling lens

FT-KV1, FT-KV8, FR-KV1

Four-chemical emitting element

1.5 mm 0.059 in thickness FT-KV1
W2 X H1.5X D20 mm W0.079 X H0.059
X D0.787 in ultra-compact size allows
this sensor to be installed even in thin
200 mm 7.874 in wafer handlers.

This ultra-narrow optical beam fiber is ideal for mapping wafers.

Aperture angle 2 ° FT-WKV8, FT-KV8

Aperture angle for the ultra-narrow
optical beam is 2 © or less. The light does
not spread much at all, so that stable
sensing can be obtained.

Retroreflective type FR-KV1
With a thickness of 2.3 mm 0.091 in, this
fiber can be installed almost anywhere,
and it is a retroreflective type so optical
beam axis alignment is simple.

Heat-resistant fiber

FT-HL], FD-HL]

IC detection within a high temperature handler

Flexible type FT-H20W-M2
Withstands temperatures of +200 °C
4392 °F and has a bending radius of
10 mm 0.394 in, this fiber can be installed
almost anywhere.

A variety of types are available, including a convergent reflective type for accurately sensing glass substrates, and a type with a bending
radius of 10 mm 0.394 in that hardly takes up any space.

Glass substrate detection

Heat-resistant 350 °C + 662 °F FD-H35-M2

Can be used in temperatures ranging from
—60to +350°C — 76 to + 662 °F. Stable
sensing is obtained even at temperatures
exceeding +300°C + 572 °F.

Glass substrate detection

Convergent reflective type FD-H30-L32, FD-H18-L31

Accurately senses glass substrates at
high temperatures of +300 °C + 572 °F.




FOR LCD - SEMICONDUCTOR INDUSTRY Guide to fibers and characteristics

Large display 9999

FX-305
Large display with 4 digits (9999).
Extremely fine settings for detecting minute changes can be made to provide more stable sensing for items such as transparent objects.

Contact type liquid level
detection fiber FD-F8Y [Example of using liquid level detection fiber sensor (LONG mode)]

| Fx305 |
. <digit value> <Extra width> <digit value> <Extra width>
Resist tank Liquid absent 500 Liquid absent 2000
460 184
Liquid present 40 :|_ Liquid present 160 :|_ e
Extra display width has been increased!

FT-Z802Y, FD-F705, FT-F902

Chemical-resistant fiber with fluorine resin coatings over the whole of the fiber, leak detection fiber that quickly sense leaks such as from
detergents, and liquid detection fiber that accurately sense liquid levels are among the lineup of fibers that are ideal for liquid sensing.

Detecting wafer cassette in cleaning tank  Detecting leak liquid in cleaning tank Detecting liquid presence within a pipe

(Note) (Note)
Cleaning tank

| Fr-z802v
Wafer

cassette

Chemical-resistant fber FT-Z802Y Leak detection fiber FD-F705 Liquid detection fiber FT-F902

Fluorine resin coating allows fiber to be The unique effect of capillarity enables Even if pipe diameters and thicknesses

used with confidence even where contact reliable detection of small leaks and vary, the center of the beam axis always

with chemicals may occur. viscous liquids. follows a straight line along the pipe, so
that the setup environment has almost no
effect on sensing.

Note: Use the FX-301-F amplifier that is specially designed for leak / liquid detection. For details, please refer to the ‘sensor general catalog 2003-2004’ or ‘SUNX homepage’ (http://www.sunx.co.jp/).

FT/FD-LV

The vacuum-resistant fiber lineup lets you select the best fiber for the application. Vacuum-resistant convergent reflective type
Withstanding temperatures of up to +300 °C + 572 °F, a bending radius of 18 mm ED-H30-L32V-S
0.709 in and bending durability of up to

100,000 times are features that greatly - Yz?fut:ir\?—rfsist?gt long-range « Sensing range: 0 to 8 mm 0 to 0.315 in (LONG mode)
. f use ”~ eflective type fiber . .
IMProve ease of USes : FD-H30-KZ1V-S Vacuum-resistant long-range reflective type

a e
g— < o FD-H30-KZ1V-S
g t \1 M Zf:;#;?ogels;tsam + Sensing range: 20 to 200 mm 0.787 to 7.874 in (LONG mode)
- FV-LE1 R
- Gl 2 . Vacuum-resistant thru-beam type
3 thru-beam type fiber FT'H_30'M1V'S )
FT-H30-M1V-S « Sensing range: 250 mm 9.843 in (LONG mode)

Vacuum-resistant convergent
reflective type fiber
FD-H30-L32V-S

Vacuum-resistant side-view lens
FV-SV2

« Sensing range greatly increased without taking up space

Vacuum-resistant expansion lens
FV-LE1

« Sensing range increased by 4 times or more

Front sensing type so

embedding is possible - —
Vacuum-resistant side-view lens

FV-SV2

10
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FOR LCD - SEMICONDUCTOR INDUSTRY Guide to fibers and characteristics

Light emitting amount selection function

FX-301 FX-301-HS FX-305

When sensing transparent objects and minute objects, the light emitting amount can be changed without changing the response time, even
for cases where the incident light intensity is fully saturated, which was not possible with conventional models. This allows stable sensing to
be maintained, and there is no longer any need to change the sensing range or change the fiber sensor as used to be required.

Example: Sensing glass substrate

[Incident light intensity saturated]

I S Actual digit differe

ol " G U display imit
4000

6  §
Saturated digit
difference: D

\/

® Changing response time

Previous models

Mode selection = Affects positioning precision

® Changing fiber

Change to thinner fiber to reduce light amount == Cost and man-hour inefficiencies

© Changing setting position

Fiber for glass substrate conveyor

Fibers are available which are ideal for glass substrate conveyor processes.

Mapping / Convergent reflective type FD-L46

Accurate mapping even for 0.5 mm
0.020 in thin glass substrates.

A light weight of approximately 39 g means it
can even be installed at the ends of handlers.

Increase sensing range = Man-hour and space inefficiencies

FD-L40 series, FR-WKZ11

[Stable sensing]

A

Actual digit difference: C’

A J/

\

| FX-301(-HS), FX-305 |

Light emitting amount selection
function makes steps such as
those at left unnecessary.

Seating confirmation / Convergent
reflective type FD-L44

Long sensing range 0 to 6 mm 0 to
0.236 in for seating confirmation.

Alignment / Convergent
reflective type FD-L43, FD-L45

Even glass substrates with &= 8 ° (FD-L45:
=+ 6 °) of flexure can be stably sensed.

* High flexure of =8 ° (FD-L43)
* Long sensing range 30 mm 1.181 in (FD-L45)

Sensing glass substrate through
a view port

— P ’ )
o

FR-WKZ11

Retroreflective type FR-WKZ11
A polarization filter allows accurate sensing
of glass substrates that pass by the view port.
« Long sensing range 1.5 m 4.921 ft

(when sensing glass substrates)
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External data bank switching and teaching are possible Eexternal input unit Fx-ch2

The FX-CH2 external input unit (optional) can be used to carry out teaching and data bank switching operations externally without needing to
operate the digital fiber sensors directly. This is ideal for locations such as clean rooms where entry and exit of personnel are restricted.

B Sensing glass substrate (stable sensing of minute differences)

When sensing transparent objects and extremely small objects,
variations in the incident light intensity caused by external factors
such as slippage of the beam axis due to vibration can result in
incorrect operation.

In such cases, periodically setting limit teaching ‘ —’ can be used to
ensure more stable sensing.

The FX-CH2 can be used to carry out teaching externally, so that
teaching can be carried out much more easily in places where entry
and exit of personnel are restricted.

Input wire

Sensing object i Sensing objedt '
(st e Rfloctor (Gless Stbstate) ~— Reflector
(@ Carry out limit teaching ‘ —" before the sensing object (glass substrate)

arrives (while there is no sensing object present). When the shift value is
set to 5 % beforehand, the threshold value is set to a value that is at a
level 5 % lower than the incident light intensity during teaching.

@ Even when sensing glass substrates with high degrees of transparency
(low damping), stable sensing is possible without changes in the light
amount due to external causes.

Upstream communication for reading data and teaching are also possible upstream communication unit Sc-GU1-485
_————— FX-301 FX-305

A PLC or computer can be used for sending inputs (teaching or data bank switching) to the digital fiber sensors, and also a communication unit
can be used for confirming incident light intensities and output statuses for the digital fiber sensors, which is ideal for equipment such as
semiconductor manufacturing equipment in places where entry and exit of personnel are restricted.

High general compatibility so that any
type of PLC can be used

RS-485 communication provides a high level of
general compatibility so that any type of PLC can
be used. Integration with existing systems is
possible without the need to change PLCs.

B Example of use in semiconductor cleaning process

Pipe-mountable
liquid level detection fiber |

Contact type liquid Chemical-resistant RS-485 communication

level detection fiber fiber

| Compatible with all PLCs equipped with RS-485 compatible units |

Communication speed 57.6 kbps
High-speed communication at a maximum speed
of 57.6 kbps allows the operator to instantly
confirm information such as the incident light
intensity and output statuses of the digital sensors.
Series connection of a maximum of 31 nodes is possible
A maximum of 31 nodes can be connected in
series. This is ideal for flexible handling when the
sensors are to be installed in scattered locations
or if more sensors are added.

Less wiring and installation work

The sensor settings and operation can be
confirmed on the touch screen, greatly
improving ease of operation!

Linet
" oupun

Tank A
Liquid level detection sensor 2

Passage confirmation sensor

Ideal for workplaces such as semiconductor

<Communicable commands>
© Sensor incident light intensity ® Sensor settings verification
® Sensor output status ® Threshold value settings, etc.

and LCD manufacturing lines where there are
restrictions on operators entering and exiting

Up to a maximum of 16 sensors can be connected
side-by-side. Power can be supplied to all of them at
once, so that less wiring and installation work is
required. Wire-saving connectors also makes it possible
to send output signals to the PLC in a single batch.

FOR LCD * SEMICONDUCTOR INDUSTRY .
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FOR ELECTRONIC COMPONENT « AUTOMATIC ASSEMBLY INDUSTRY  Guide to fibers and characteristics

High-speed response 35 us

FX-301-HS

These digital fiber sensors have the fast response time of 35 us.
They are ideal for sensing minute objects that are moving at high

speeds.
P ’/

< Ultra high-speed
response

P
35 ,uS'

Independent dual outputs

FX-305

Two independent output channels are provided, so that one sensor
can be used for control tasks that previously required two sensors.
In addition, the second output channel can be used for alarm output
and error output, so that ease of maintenance is improved.

Output 1 and output 2 can be used together to
distinguish between sensing objects A, B and C.

Screw length discrimination
Distinguishing between
sensing objects A, B and C

I

Sensing object A Sensing object B Sensing object C

LA,

(600) (1,000) (3,000)

(J

A

Output 1 OFF

Output2| OFF

Incident light intensity

% A window comparator mode for distinguishing between sensing
objects with single output is also available.

Interference prevention up to maximum of sixteen units

Interference prevention can be set for up to a maximum of 16 units,
so that they can be used with confidence in locations where the
fibers are installed in contact with each other. In addition,
interference prevention for two fibers can be set during 65 us ultra
high-speed mode.

Interference prevention switching function
Mode 1P-1 IP-2
No. of units|Response time |No. of units| Response time

H-SP 2 units 65 us 4 units 130 us
FAST 4 units 150 us 8 units 300 us
STD 4 units 250 us 8 units 500 us
STDF 4 units 700 us 8 units 1.4 ms
LONG 4 units 2.5ms 8 units 5ms
U-LG 8 units 4.5ms 16 units 9ms

For the FX-301/B/G/H, up to 4 units can be set.
The FX-301-HS is not equipped with an interference prevention function.

Improved ease of working! External data bank switching and teaching

The FX-CH2 external input unit (optional) can be used to carry out
teaching and data bank switching operations externally without
needing to operate the digital fiber sensors directly.

This is very convenient for equipment which requires frequent setup
changes.

FX-301 FX-305




FOR ELECTRONIC COMPONENT + AUTOMATIC ASSEMBLY INDUSTRY Guide to fibers and characteristics

Wide beam fiber

It has a wide sensing width of 11 mm
0.433 in for the FT-WA8/A8 and 32 mm
1.260 in for the FT-WA30/A30 enabling
long distance sensing of objects as far as
3,500 mm 137.795 in (with the FX-301 in
long range mode). Optimal for detecting
unsteady works or small objects.

FT-WA30/A30, FT-WAB8/A8

FT-WA30

Detecting dropping screws

Wire breakage detection

Finest spot fiber

An ultra-small 0.1 mm ¢0.004 in spot
size has now been made possible by
combining our precision fiber with our
finest spot lens. The orientation of 0603
chips can also be discriminated stably.

Finest spot lens FX-MR6

Fiber model No. | Distance to focal point| Spot diameter

FD-EG3 7205 mm 0.276 £0.020 n | 0.1 mm ¢0.004 in approx.
FD-EG2 7205mm 0.276 £0.020 n | $0.15 mm 40.006 in approx.
FD-EG1 7205mm 0.276 = 0.0201n [$0.2 mm 40.008 in approx.

FD-WG4/G4/G6X/G6| 7% 0.5mm 0.276 0,020 1n [$0.4 mm 40.016 in approx.
Finest spot lens FX-MR3

Fiber model No. [Distance to focal point| Spot diameter

FD-EG3 75205 mm 0.295+0.020 n | $0.15 mm $0.006 in approx.
FD-EG2 75205mm 0.295£0.020n [40.2mm ¢0.008 In approx.
FD-EG1 75205mm 0.295 %0020 n [$0.3 mm ¢0.012 in approx.

FD-WG4/G4/G6X/G6| 7.5F05mm 0.295 %0020 n [$0.5 mm ¢0.020 in approx.

FX-MR6 + FD-EG3

FX-MR6 (Lens)

| / +
Y. FD-EGS3 (Fiber)

0603 chip orientation discrimination

o

O RIS
SRS

FD-G6X

FX-MR6

IC pin sensing

Sleeve head diameter of 0.25 mm
0.010 in has been realized (FT-E12). This
has improved the sensing capability for
minute objects such as the 0603 chip.

Ultra small diameter fiber

FT-E12/E22, FD-E12/E22

Chip

FD-E12

Sensing of chip components during suction transport

™~

NT—EZZ

Confirming passage of chip components

N

The allowable bending radius is 4 mm
0.157 in (1 mm 0.039 in for the
FT-WZ8[]). This allows the fibers to be
routed with great freedom and uses less
space. Because it is installed with only
two M2 screws, light beam axis alignment
is easy. A front sensing type, side
sensing type and top sensing type are
provided.

Rectangular head fiber

FT-Z8[ /WZ8[ ]

FT-Z8

Detecting ICs in tranceparent stick

Parts feeder surplus detection

FOR ELECTRONIC COMPONENT * AUTOMATIC ASSEMBLY INDUSTRY .
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FOR PHARMACEUTICAL - PACKAGING INDUSTRY Guide to fibers and characteristics

FRWKZ1, FR-KZ21/22

The lineup includes retroreflective type fibers which are ideal for sensing transparent objects.

With polarizing filters FR-WKZ11

This fiber has a compact head of W9.5 X H5.2 X D15 mm W0.374 X H0.205 X D0.591 in.
Equipped with allowable bending radius: R1 mm R0.039 in making it space efficient.

FOR PHARMACEUTICAL * PACKAGING INDUSTRY .

Side-view fiber FT-V10 Chemical-resistant fiber FT-Z802Y
Because this is a side-view fiber, it is ideal for sensing in With the case made of PFA (fluorine resin) and fiber sheath
locations where space is scarce. Has a 4-side beveled shape with PFA (fluorine resin), the fiber can be used with various
and beam axis alignment with respect to the beveled surface is types of chemical liquids.

done when installing the product, so that the fiber can be
installed easily just by aligning its surface.

FT-P81X, FD-P81X, FD-G6X

Stainless steel braiding protects the fiber cable and prevents
fiber breakage due to snagging.

R10 mm R0.394 in or more
A LEN
>

>
T
T
m
2
O
]
O

*

LN ]
. .’

Strong stainless steel mesh protects
fiber cables from breakage

15
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FX-300

Connector type amplifiers | Quick-connection cable is not supplied with the amplifier. Please order it separately.

Type

Appearance

Model No.

Emitting element

Output

Quick-connection cables

Type | Model No. Length
FX-301 NPN open-collector
transistor CN-73-C1 | 1m3.281it
Red LED — :
EX-301P PNP open-collector g
transistor [}
[32)
~ NPN open-collector o 7.
FX-301B transistor s CN-73-C2 | 2m6.562 ft
g Blue LED PNP open-collector c
> - - =
o FX-301BP transistor 8
S CN-73-C5 | 5m 16.404 it
° NPN open-collector
g FX-301G s LED transistor
reen
FX-301GP PNP open-collector
transistor CN-71-C1 | 1m3281
EX-301H NPN open-collector °
transistor 8
Infrared LED -
FX-301HP PNP open-collector || o | cN-71-C2 | 2m6562 i
transistor g '
el o
2 FX-301-HS NPN .open—collector 2
a Red LED transistor %)
e
: CN-71-C5 | 5m 16.404 ft
5 PNP open-collector
_:'9:3 % FX-301P-HS transistor
B CN-74-C1 1m3.281 1t
3
NPN llect T
open-collector °
FX-305 transistor = CN-74-C2 | 2m6.562 ft
c = CN-74-C5 | 5m 16.404 ft
el
g Red LED
=)
s v CN-72-C1 1m3.281 1t
2 s
T N
o
PNP open-collector b
transistor % CN-72-C2 2m 6.562 ft
8
S
@ CN-72-C5 | 5m 16.404 ft
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FX-300

ORDER GUIDE

Quick-connection cables
For FX-301(-HS)/B/G/H ‘ Quick-connection cable is not supplied with the amplifier. Please order it separately. \

Main cable
Type Model No. Description « CN-73-CJ

CN-73-C1 Length: 1 m 3.281 ft

Main cable . 0.15 mm? 3-core cabtyre cable, with connector on one end
(3-core) CN-73-C2 Length:2m 6.562 ft Cable outer diameter: $3.0 mm ¢0.118 in

CN-73-C5 |Length:5m 16.404 ft

Sub cable
CN-71-C1 Length: 1 m 3.281 ft « CN-71-C[J] /

Sub cable . 0.15 mm? 1-core cabtyre cable, with connector on one end
(1-core) CN-71-C2  |Length:2m 6.562 11| Copie outer diameter: $#3.0mm ¢0.118in

CN-71-C5 Length: 5 m 16.404 ft

For FX-305 \ Quick-connection cable is not supplied with the amplifier. Please order it separately. \

Main cable
Type Model No. Description « CN-74-C[] %

CN-74-C1 Length: 1 m 3.281 ft

Main cable . 0.15 mm? 4-core cabtyre cable, with connector on one end
(4-core) CN-74-C2  |Length:2m 6.562 11| oo o iter diameter- ¢3.0 mm 0,118 in

CN-74-C5 Length:5m 16.404 ft

Sub cable
CN-72-C1  |Length:1m 3.281 ft . CN-72-CI:|/

Sub cable . 0.15 mm? 2-core cabtyre cable, with connector on one end
(2-core) CN-72-C2 Length:2m 6.562 ft Cable outer diameter: $3.0 mm ¢0.118 in

CN-72-C5 |Length:5m 16.404 ft

End plates \ End plates are not supplied with the amplifier. Please order them 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

>
v
U
m
z
=
X
O

Amplifier mounting bracket
Designation Model No. Description « MS-DIN-2

Amplifier mounting . -
R MS-DIN-2 | Mounting bracket for amplifier

10 sets of 2 communication window seals and 1 connector seal
Communication window seal:
It prevents malfunction due to transmission signal from another

F:gteéc?ircg I;féearl FX-MB1 amplifier, as well as, prevents effect on another amplifier. . . .
p Connector seal: Fiber amplifier protective seal
It prevents contact of any metal, etc., with the pins of the quick- « FX-MB1

connection cable.

Communication <
window seal > =

Connector seal
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FX-300

LIST OF FIBERS Pliable fibers (flexible and sharp bending fibers) are marked with light blue in the table.
p [¢] g
FX-305 / FX-301 (Red LED type) sensing range (Note 1) The FX-305 and FX-301(-HS) have different sensing modes.
FX-305: H-SP, FAST, STD, STDF, LONG, U-LG (no S-D mode)
Thru-beam type (one pair set) Fﬂ@@lﬂﬂm — M@@H FX-301(-HS): 5-D, H-SP, FAST, STD, LONG (no STDF or U-LG mode)
. H:U-LG :FAST |Min. sensing| Fiber cable B
Shape of fiber head . . M:LONG M:H-SP |npi Bending
Type . Sensing range (mm in)(Note 2) B .STOF  m.sp |object length : Model No.
(mm in) ¢ H:STD (Note 3) |t Freea|/2I1US
Lens mountable 1,600 62.992 400 15.748| 40.04 mm
M4 1,100 43.307 200 7.874 io 0016 in FT-B8
pm i ————» 700 27.559 180 7.087 ue obiect
530 20.866 Opaque objec R25 mm
Lens mountable Ma R0.984 in
b o> o FT-FM2
Sleeve 90 mm 3.543 in 1,000 39.370 280 11.024 )
s = n 780 30.709 =150 5.906 28'831'2?’” Rlznger FT-FM2S
500 19.685 1305.118 : ' 3 mm
$1.48 $0.058 400 15.748 opaque object| &S [R0.984n
2m Sleeve
Sleeve 40 mm 1.575 in Md 6.562 ft Ty S
'“@@“D“j;‘j‘w i R0.3%4 in
< . .
=
Lens mountable 750 29.528 200 7.874
' M4 570 22.441 90 3.543 e R mm| [
i 350 13.780 100 3.937 #0.0012 R0.039 in| Ikl
290 11.417 opaque object
Lens mountable M4 900 35.433 230 9.055 $0.04 mm R4 mm
650 25.591 100 3.937 ; ;
e 400 15.748 110 4.331 $0.0016 in WAkl FT-P80
320 12,598 opaque object Flexible
L tabl 900 35.433 230 9.055 0.05 mm
o e 650 25 501 1003.937 P ooosom | 1m  |EEE erpaix
— 380 14.961 110 4.331 y biect| 3-281 g1 R0.3% in
Tough flexible 320 12.598 opaque objec
Lens mountable M4 550 21.654 140 5.512 $0.04 mm 3< R4 mm
400 15.748 70 2.756 ; ;
s 250 9.843 80 3.150 ¢°-°016b'.“ 2m |4 FT-P60
190 7.480 opaque object| 562 ft |Flexible
M4 200 7.874 $0.06 mm
& Y
g — 90 3,543 o4 i 2
=||a| TWrxHoxD13g 100 3.937 f%ouoe | 2 FT-WR80
B || S| AWo2rexHods4xDos47 peae = 2m E‘J 0r3ngm
T | | 5| With lens M4 420 16.535 | $0.04 mm .039 in' T
8|2 — , 2008787 Zo ootein | 562" FT-WR80-L
= W7 X H9 X D14.6 750 29.528 210 8.268 ; s
W0.276 X H0.354 X D0.575 600 23.622 opaque objec
740 29.134 150 5.906 Q,
L | <
H i 530 20.866 752953 pooemm | B mesmml Lroeo
3 E@W% "@’h . 803.150 $0.0016 i 2m lgg sy
) opaque object| 6.562 ft
Lens mountable 280 11.024 | 40.03 mm
(except FX-LE2) 150 5.906 .
SR 1305118 ¢°-°012b'.” t FT-T80
opaque objec R25 mm
M3 R0.984 in n
=i FT-NFM2
Sleeve 90 mm 3.543 in 400 15.748 100 3.937 $0.025 mm Fiber x
M3 . 2.1 . .
-¢==H=i®-§z%%jso7gso 4 1 550 $0.00100n | oy |R25mm FT-NFM2S =
- $0.88 40.095 140 5.512 opaque object ; R0.984 in o
= Sleeve 40 mm 1575 in V3 . 56’2 . Sleeve z
= ' G| FT-NFM2S4
— .
$0.88 $0.035 R0.394 in m
i 220 8.661 552.165 = Q.
160 6.299 25 0.984 mm
el ——— 100 3.937 281.102 $0.02 mm R0.039 in| RklRS =8
o s $0.0008 in <
M3 253053 23?1'3780 30 1 15’ ik opague object R4 mm
i) 150 5.906 351.378 SN | FT-P40
100 3.937 Flexible
= =
S | With | (319,500 767.715 710,000 393.700 . ac
g T EE 19,500 767 715 3,500 137.795 ig amm B Ros mm oL
> 2 — (319,500 767.715 3,800 149.606| © - i 10m  |pgogain| FI-
S s (14,000 551.180 opaque object | 32 803 it
Notes: 1) Refer to p.27 for the sensing ranges for the FX-301-HS in H-SP mode and for the FX-301B/G/H.
2) Please take care that the sensing range of the free-cut type fiber may be reduced by 20 % max. depending upon how the fiber is cut.
3) The minimum sensing object size is the value for red LED type. Please contact our office for information on the minimum sensing object size if using

amplifiers other than red LED type.
The optimum condition is the condition when the sensitivity is set so that the sensing output just changes to light incident operation in the object absent
condition.
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LIST OF FIBERS

Pliable fibers (

flexible and sharp bending fibers) are marked with light blue in the table.

FX-305 / FX-301 (Red LED type) sensing range (Note 1)
Thru-beam type (one pair set)

—

The FX-305 and FX-301(-HS) have different sensing modes.
FX-305: H-SP, FAST, STD, STDF, LONG, U-LG (no S-D mode)
FX-301(-HS): S-D, H-SP, FAST, STD, LONG (no STDF or U-LG mode)

- W :ULG :FAST |Min. sensing | Fiber cable :
h f fiber h ) : : S H- . Bendin
Type | S ape(gqmt?g) ®ad | sensing range (mm in)(Note 2) BISNS BiHSP object length |09 Model No.
M :STD (Note 3) ES: Free-cut
With lens - Long sensing range 1,500 59.055 420 16.535 $0.02 mm
3 40.118 1,200 47.244 200 7.874 $0.0008 in FT-WSS8L
© m— 750 29.528 210 8.268 ) . Sc -
E 600 23.622 opaque object 5
- 780 30.709 200 7.874 J m R0.039 in
- $3 40118 570 22.441 90 3.543 f;g gormm | ese2t EEWSs
o 340 13.386 100 3.937 ) bi -
290 11.417 opaque object
With lens - Long sensing range 2,000 78.740 580 22.835| ¢0.02 mm
2. 0.098 .
$25 ¢ o 23.612,200 62.992 738% 4?533024 #0.0008 in FT-SFM2L
- 800 31.496 opague object R25 mm
I 1,000 39.370 280 11.024 cwa  |R0.984in
& __ #25400%8 780 30.709 150 5.906 FT.SFM2
- 500 19.685 1305.118 2m -
0 :3-831’2’}; 6.562 ft
o g
he $2.5 $0.098 57072520 o 90 2%, /:87% " |opaque object 5
e ' ; Wil FT-wss
350 13.780 100 3.937 R0.039 in
290 11.417
400 15.748 100 3.937
__ #1540059 270 10.630 552,165 oo R25 mm| L <N ENo
200 7.874 49 1.929 : bi g [R0.984in| T T
o 140 5.512 opaque object =
S $1.5 $0.059 5(2)08661 25 50 6262 ft
= 6.299 0.984 -
. B ooz | | TS
0 80 3. 150 ’ . .
& 350 13.780 903.543 $0.0008 in
Qs #1.5 $0.059 v : opaque object
= N 280 11.024 40 1.575 1m FT-P2
= 160 6.299 42 1.654 3.281 ft R4 -
5] 120 4.724 RO 1'5“7T|
= 100 3.937 301.181 0.02 mm o
gl 8l — Y 80 3.150 E13 0.512 zo 0008 1n | 500 mm |Flexible| o ool
3 |=o 50 1.969 17 0.669 ) biect | 19-685 in B
88 40 1.575 opaque object
3 |Beamdameter 4025 43 200.787 80.315
“E’ $0.125mm ¢0.00510 40,010 $0.118 18 0.709 130.118 500 mm FT-E12
Ep——" 130.512 130.118 $0.02mm | 19-6851n -
'=° Sleeve part cannot be bent. . 0.0008 in
S | Beam diameter 04 ¢3 1305.118 36 1.417 ¢0. )
£ ¢ 4 bject
& | 025mm 0.010in £001640.118 80 3.150 18 0.709 opaque objec im FT-E22
s 60 2.362 15 0.591 3.281 ft -
> [ Sleeve part cannot be bent. 50 1.969
34 $0.157 2,350 92.520 800 31.496
@ - 2,000 78740 340 13.386 ¢g'832"3”i“n FTV10
1,400 55.118 350 13.780 | #0020 5< -
0.118 1,000 39.370 opaque object
@ 4005 ?g %11'554 65 2 515g0 o 6 262 ft
0251 240 9.449 702756 FT-SFM25V2
Sleeve part cannot be bent. 200 7.874 R25 mm
H $140.039 410 16.142 125 4.921 R0.984 in
= | (] 390 15.354 60 2.362 im
3 | \Lshos 220 8.661 63 2.480 $002mm | 3.281f FT-v22
2 | Sleeve part cannot be bent. 180 7.087 . .
@ $0.0008 in
$140.039 220 8.661 60 2.362 opaque obiect
@ 175 6.890 250984 pague obj FT.Va1
Cls00e 100 3.937 271.063 S -
Sleeve part cannot be bent. 80 3.150 2m
$1$0.039 120 4.724 30 1.181 6.562 ft
@ 90 3.543 13 0.512 : R1 mm FT-WV42
.039 15 0.591 R0.039 in{ [l
Sleeve part cannot be bent.

>
T
T
m
y
o
X
o)

Notes: 1) Refer to p.27 for the sensing ranges for the FX-301-HS in H-SP mode and for the FX-301B/G/H.
2) Please take care that the sensing range of the free-cut type fiber may be reduced by 20 % max. depending upon how the fiber is cut.
3) The minimum sensing object size is the value for red LED type. Please contact our office for information on the minimum sensing object size if using
amplifiers other than red LED type.
The optimum condition is the condition when the sensitivity is set so that the sensing output just changes to light incident operation in the object absent
condition.
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FX-300

LIST OF FIBERS Pliable fibers (flexible and sharp bending fibers) are marked with light blue in the table.
FX-305 / FX-301 (Red LED type) sensing range (Note 1) The FX-305 and FX-301(-HS) have different sensing modes.
FX-305: H-SP, FAST, STD, STDF, LONG, U-LG (no S-D mode)
Thru-beam type (one pair set) Fm@@mm — mnmm_ FX-301(-HS): S-D, H-SP, FAST, STD, LONG (no STDF or U-LG mode)
8 : :FAST | Min. sensing| Fiber cable "
h f fiber h . . : f Bendin
Type = ape(%mbiﬁ) ead Sensing range (mm in)(Note 2) : object length ra%igs 91 Model No.
g (Note 3) S Free-cut
Easy mounting - Top sensin 3,500 137.795 §185033.465| 40,
Y mOHTng P Sensig 2,500 05 425 400 15.748 | 40-00.0 | Fr-wzsH
1,600 62.992 410 16.142 : : R0.039 in| [l
W3 X H8 X D12 1.200 47.244 opague object
W0.118 X H0.315 X D0.472 : -
:23,71000 122.047 § 100032370 50.03 mm R4 mm
E— 700 106.299 420 16.535 3 ;
o d 1,550 61.024 490 19,291 #0-0012 in Akl FT-Z8H
1,400 55.118 opaque object Flexible
Easy mounting - Side sensing 2,100 82.677 500 19.685] 40.05 mm
1,500 59.055 200 7.874 : R1 mm
Wax 12X D8 , $0.0020 in | FT-WZ8E
W0.118 X H0.472 X D0.315 00 2975_%5‘:’;402 2108.268 opaque object| [ |UMELL
[ 1,850 72.835 600 23.622 2m
. J L) #1600 62.992 250 9.843 28'831"2"7:] 6.52 f il -
950 37.402 280 11.024 i ) : §
800 31.496 opaque object Flexible
Easy mounting - Front sensing 950 37.402 240 9.449 $0.04 mm
= 700 27.559 100 3.937 : R1 mm
3 | g |WB5xH12xD3 420 16.535 120 4.724 POLDIE i R0.039 n|ILRAEA:
= g_ W0.335 X H0.472 X D0.118 330 12.992 opaque object
8 1,100 43.307 300 11.811
S| Q - ; 40.03 mm R4 mm
3| O 800 31.496 120 4.724 3 0
o 500 19.685 1405512 $0.0012in WAkl FT-Z8
opaque object Flexible
Front sensing 300 11.811 70 2.756 1 NET
— 200 7.874 40 1.575 Zg ggsrgTw FT-Wz4
W10 X H7 X D2 1405.512 40 1.575 ) . a, :
WO0.394 X H0.276 X D0.079 100 3.937 opague object 1
Fiber bending type 220 8.661 50 1.969 m
W2 XHI0XD10 WO.079 X HO 394 X D0 334 150 5.906 30 1.181 ¢g-883r2ni1n 3.081 ft FI'WZ4
o 105 4.134 30 1.181 s ! 2
75 2.953 opaque object R1 mm
Front sensing 660 25.984 150 5.906 R0.039in NEW
— 440 17.323 803.150 it T
W14 X H7 X D3.5 308 12.126 80 3.150 ; . 3 -
WO0.551 X H0.276 X D0.138 220 8.661 opaque object <

Fiber bending t 2m T mEm
WSBRHA XD 548 £0s51.400 6 580 20 s 10493 |#008 o | 85621t NEw
9 406 15.984 110 4.331 A2 FT-WZ7HB

O opaque object

503 lg 600,75 740 300 Lert R25
. B mm|
o PERg 1,500 59.055 350 13.780 Ro.984 1n| FT-K8
$0.146 1,000 39.370
Side-view type with small light 2,200 86.614 600 23.622) 40.06 mm
£ |dispersion 1,700 66.929 280 11.024 $0.0024 in R1 mm FT-WKV8
S $4 $0.157 1,000 39.370 300 11.811 S < [|R0.09 in] KL
S| 3 700 27.559 GEEETEE| |~
T S -
= 0.118 s . . . mm
2 1,500 59.055 350 13.780 Ro.984 in| F T-KV8 n
1,000 39.370
W HL5XD20 W0.079 X H0.059 X D0.787 180 7.087 $0.02 mm x
A2 )o070 G O o $0.0008 in gomnis —
©) ’ opague object . n
Wide area sensing
R1 mm z
= (Note ) § 3500 127,795 50.3 mm ey FT-WAS0
S 3000118110 %, 0012 in 11}
2 T 3,500 137,795 #0012 11 o
& ws % HB9 X D20 opague object
c 0.197X H2.717X DO.787 SO FT.A30 o
g S R0.394 in
-8 | Wide area sensing 6.§6m2 UBIR1 mm <
= | o sersinguigna o RN 3500 37 795 §1,10043307 | 5025 mm ey FT-WAS
& imm e |2 s 50 1 —1 0302 520 0
o S 3,500 137.795 75029528/ 0 - i
W42 H31 X D135 1,500 59.055 opaque object R10 mm
W0.165 X H1.220 X D0.531 R0.394 in FT-A8
Top sensin } 850 33.465 220 8.661 Horizontal:
W5XH15X D15 W0.197 X H0.591 X D0.591 650 25.591 100 3.937 0.025 mm
N 4. ] 380 14.961 115 4.528 ﬁo.omo in 3< FT-AFM2
@ 330 12.992 opaque object om R25 mm
< [Side sensing o —

800 31.496 200 7.874 Vertical: 6.562 ft |R0-984in
R 590 23.228 90 3.543 $0.45 mm . FT-AFM2E
e AWE X1 X Disley 350 13.780 100 3.937 $0.018in -
WX 290 11.417 opaque object

Notes: 1) Refer to p.27 for the sensing ranges for the FX-301-HS in H-SP mode and for the FX-301B/G/H.
2) Please take care that the sensing range of the free-cut type fiber may be reduced by 20 % max. depending upon how the fiber is cut.
3) The minimum sensing object size is the value for red LED type. Please contact our office for information on the minimum sensing object size if using
amplifiers other than red LED type.
The optimum condition is the condition when the sensitivity is set so that the sensing output just changes to light incident operation in the object absent
condition.
4) The fiber cable length practically limits the sensing range to 3,500 mm 137.795 in long.
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FX-300

LIST OF FIBERS

FX-305 / FX-301 (Red LED type) sensing range (Note 1)
Thru-beam type (one pair set) ﬂﬂ%ﬂﬂm —

The FX-305 and FX-301(-HS) have different sensing modes.
FX-305: H-SP, FAST, STD, STDF, LONG, U-LG (no S-D mode)
FX-301(-HS): S-D, H-SP, FAST, STD, LONG (no STDF or U-LG mode)

) H:U-LG :FAST | Min. sensing | Fiber cable ;
Type Shape(ﬁ:rzt?ﬁ)r peae Sensing range (mm in)(Note 2) BiSONG BiHSP lobject length rBa%?géng Model No.
H:S (Note 3) ES: Free-cut
350 °C 662 °F
Lens mountable M4 R25 mm FT-H35-M2
MMQ@WHMBO 29.528 o 200 7.874 $0.04 mm » R0.984 in
21.654 3.346 : ! m
0.0016 :
350 °C 662 °F 330 12.992 — 50 5. 5/ o s abiact| 6562 1t [ et
Sleeve 60 mm 2.362 in M4 280 11.024 Pag ! "Sioeve | FT-H35-M2S6
——>
‘g $2.1 $0.083
@ lz\ggw(s:fé%gblg wiring 420 16.535 100 3.937 $0.02mm ;
@ K ’ 310 12.205 40 1.575 : X (NI R10 mm
© [Lens mountable Mé 180 7.087 50 1.969 #0.0008 in 3081 ft |[FUETEY FT-H20W-M1
5 —> 140 5.512 opaque object
T |200°C 392 °F 200 7.874 $0.04 mm
Lens mountable 850333é463 $0.0016 in 3 égr? ft FT-H20-M1
S ' opague object | R25 mm
130 °C 266 °F 300 11.811 q, R0.984 in
Lens mountable (FX-LE2 mzltw = 150 5.906 zggg;:nl:l 2 FT-H13-FM2
155 6.102 : . -H1o-
([ 440 17.323 opaque object| 6 562 it
Lens mountable (FX-LE1) <
200mm 7,874 1n FT-H20-J20-S
(Note 4) (Note 6)
530 20.866 1405512 S,
M4 $0.12 mm <
E et a0 Lo — $0.0051n  faomn i1 i FT-H20-J30-S
S 200 7.874 opaque object | (Note 4) | Heat- | (Note 6)
| o
Sl B 500mm 1925 1|r4 g mm F T-H20-J50-S
2 3 (Note 4) |5 709 | (Note 6)
@ ‘§ Side-view 5% |(Note 5)
* 840 33.071 2007 574 st mm B FEH20-VJ50S
$3.8 550 21.654 =903543 50.006 in (Note 4) (Note 6)
“ Al P e BB
$0.157 ' 800 mm 31 495 1 FT-H20-VJ80-S
(Note 4) (Note 6)
Easy mounting - Rectangular head
SEMI S2 compliant
W7 XH15 X D13 (oW 3,500 137.795 61,000 39.370 3
| w0276 X H0.591 X D0.512 (5 3,500 137795=500 19.685 :g T5”; . R25 mm FT.Z802Y
< _ (3,000 118.110 530 20.866| © . M R0.984in
& 1,500 59.055 opagque object | 6.562 ft
3 o o
B 350013779 $711,00039.370
£ $55 40217 3500 137 795 500 19.685 FT.L80Y
o ’ (812,000 78.740 530 20.866| 40.2 mm < -
[$) 1,500 59.055 $0.008 in om |R30mm
Side-view $5.5 40.217 1,000 39.370 280 11.024 opa{que object 6.562 ft |R1-181in
800 31.496 120 4.724 (Note 7) FT-V80Y
500 19.685 140 5.512 -
400 15.748
5 EOO p s F(Fv LE1/SV2 only)
% |Lens mountable (FV- only 350 13.780 90 3.543
] $0.03 mm
8 250 9.843 50 1.969 K im |R18 mm| FT-H30-M1V-S
£ pErfie— 150 5.906 401575 #0.001210 15 584 1 |50.709 in| (Note 8)
= 125 4.921 opaque object
&

Notes: 1) Please contact our office for the sensing ranges for the FX-301-HS in H-SP mode and for the FX-301B/G/H.
2) Please take care that the sensing range of the free-cut type fiber may be reduced by 20 % max. depending upon how the fiber is cut.
3) The minimum sensing object size is the value for red LED type. Please contact our office for information on the minimum sensing object size if using

amplifiers other than red LED type.

The optimum condition is the condition when the sensitivity is set so that the sensing output just changes to light incident operation in the object absent

condition.
This is the fiber length (fixed length) for heat-resistant fibers. The ordin.
The ordinary-temperature fiber is R25 mm R0.984 in or more.

The allowable cutting range is 500 mm 19.685 in from the end that the

ary-temperature fibers are free-cut to 2 m 6.562 ft.

amplifier inserted.

4)
5)
6) Heat-resistant joint fibers and ordinary-temperature fibers (FT-FM2) are sold as a set. Please refer to ‘Heat-resistant joint fibers catalog’ for details.
7)
8)

Sold as a set comprising vacuum type fiber + photo-terminal (FV-BR1)
for details.

Model No. when ordering heat-resistant joint fibers individ
* FT-H20-J20 (one pair set) » FT-H20-J30 (one pair set)
* FT-H20-VJ50 (one pair set) » FT-H20-VJ80 (one pair set)

+ fiber at atmospheric side (FT-J8). Please refer to ‘Vacuum resistant fiber catalog’

ually as replacement parts
» FT-H20-J50 (one pair set)

Model No. when ordering vacuum-resistant fibers individually as replacement parts

» Photo-terminal
FV-BR1 (one pair set)

 Vacuum-resistant fiber
FT-H30-M1V (one pair set)

« Fiber at atmospheric side
FT-J8 (one pair set)
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LIST OF FIBERS

FX-300

Pliable fibers (flexible and sharp bending fibers) are marked with light blue in the table.

FX-305 / FX-301 (Red LED type) sensing range (Note 1)

The FX-305 and FX-301(-HS) have different sensing modes.
FX-305: H-SP, FAST, STD, STDF, LONG, U-LG (no S-D mode)
FX-301(-HS): S-D, H-SP, FAST, STD, LONG (no STDF or U-LG mode)

Retroreflective type =)
- M :U-LG :FAST |Min. sensing| Fiber cable :
h f fiber h . : : ! Bendin
Type o ape(&mtﬁ) e Sensing range (mm in)(Note 2, 3) =§‘T’§S object length | 2dius 9 Model No.
M :STD (Note 4) ES: Free-cut
£ 12 [wasxsaxDts voarex 02500 I {00 0§10 %37 0 35627 03T 61| 50, ==
H: — 10010730 %37 025 740 | Cannot use e sl 1 | [
s B, = I 100 t0 600 3,937 [0 22.622 | Gannot use e XL R0.039 in
5 =2 XH1181 X DO020 I 100 t0 520 3.937 10 20.472 opaque object| 5 562 it
2 ngiszontal:
Elg $5.5mm
3| & = 200 7.874 200 7.874 $0.217 in FR-KZ21
Q| (S WOBXHEXDIOT W04 XH 102X DO 200 7.874 = 200 7.874 opaque object| K= R10 mm
& [ 2 wmsxwe 200 7.874 200 7.874 | Vertical: 2m | R
S | £ [WasXHs
glewm [|——0 200 7874 #006mm | 6.56211 FR-KZ21E
= | Z 0984 | WI0GXHaBX D10 #0.0024 in -
= 17X H1102X D039 opaque object
o D12 4
15
a 15 to 370 0.591 to 14.567 1501700591 06653 | 4 45 mm 3
i 1510330 0.591 0 12,992 | EG—___15 10 80 0.59° 10 3.150| % 7057 R10 mm PSS
£ 51t0 240 0.591 t0 9.449 I 1510 90 0.591 10.3543| £ - O 0 ESLUII R0.394 in
2 510210 0.591 to0 8.268 opaque object)| g 562 ft
3 0.846

Notes: 1) Please contact our office for the sensing ranges for the FX-301-HS in H-SP mode and for the FX-301B/G/H.
2) Please take care that the sensing range of the free-cut type fiber may be reduced by 20 % max. depending upon how the fiber is cut.
The sensing range of FR-WKZ11 is specified for the RF-13. The sensing range of FR-KZ21, FR-KZ21E and FR-KV1 is specified for the attached

reflector.

3) The sensing range of FR-WKZ11 is the possible setting range for the reflector or reflective tape. The fiber can detect an object less than 100 mm 3.937 in

away.

However, note that if there are any white or highly-reflective surfaces near the fiber head, reflected incident light may affect the fiber head. If this occurs,
adjust the threshold value of the ampilifier unit before use.
The sensing range of FR-KZ21(E) is the possible setting range for the reflector. However, if setting the fiber to detect objects passing within 0 to 20 mm
010 0.787 in from the fiber head, unstable detection may result.
The sensing range of FR-KV1 is the possible setting range for the reflector. The fiber can detect an object less than 15 mm 0.591 in away.
4) The minimum sensing object size is the value for red LED type.
The optimum condition is the condition when the sensitivity is set so that the sensing output just changes to light incident operation in the object absent

condition.

FX-305 / FX-301 (Red LED type) sensing range (Note 1)

The FX-305 and FX-301(-HS) have different sensing modes.
FX-305: H-SP, FAST, STD, STDF, LONG, U-LG (no S-D mode)

Reflective type 1 FX-301(-HS): S-D, H-SP, FAST, STD, LONG (no STDF or U-LG mode)
. m:UlG :FAST | Min. sensing| Fiber cable ;
Type Shape(?r:‘rzt;ﬁ;- head Sensing range (mm in)(Note 2, 3) 570 object length g%?f;”g Model No.
:STD (Note 4) ES: Free-cut
M6 600 23.622 160 6.299
480 18.898 85 3.346 FD-BS
i et 280 11.024 752.953
220 8.661 R25 mm
Coaxial 410 16.142 100 3.937 R0.984 in
310 12.205 552.165
200 7.874 EM 1.850 FD-FM2
1405512
Sleeve 90 mm 3.543 in ]
Mé Fiber
1=t 370 14.567 85 3.346 g7 |R25 mm| FD-FM2S
$2.5 $0.098 270 10.630 451772 om |R0.984in
2| o Slee\ﬁéo mm 1.575in 11170046_\;36323 39 1.535 $0.02mm | 6.562 it | DS
S| S m - $0.0008 in 1 -FM2S4
8 $2.5 $0.098 gold wire R0.394 in
B M6 250 9.843 60 2.362
(] 190 7.480 25 0.984 R1 mm
= 110 4.331 321.260 R0.039 in|falladibdek
90 3.543
300 11.811 70 2.756 Ra mm
220 8.661 301.181 L
1305.118 351.378 WUEEI | FD-P80
100 3.937 Flexible
270 10.630 60 2.362 ;
185 7.283 30 1.181 LI R10 mm
100 3.937 351.378 3281 1t |(iegy FP-P81X
80 3.150
240 9.449 60 2.362 S
Z| M 185 7.283 250.984 p0.02mm | B oog oy
3 ]| #0.0008 in om .| FD-R80
i 110 4.331 30 1.181 X R0.984 in
85 3.346 goldwire | 5562 i
Notes: 1) Refer to p.27 for the sensing ranges for the FX-301-HS in H-SP mode and for the FX-301B/G/H.

The sensing range is specified for white non-glossy paper [400 X 400 mm 15.748 X 15.748 in] as the object.

1)
2)
3) Please take care that the sensing range of the free-cut type fiber may be reduced by 20 % max. depending upon how the fiber is cut.
4)

The minimum sensing object size is the value for red LED type at maximum sensitivity.
Note that the corresponding setting distance is different from the rated sensing distance.
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FX-300

LIST OF FIBERS Pliable fibers (flexible and sharp bending fibers) are marked with light blue in the table.
FX-305 / FX-301 (Red LED type) sensing range (Note 1) The FX-305 and FX-301(-HS) have different sensing modes.
FX-305: H-SP, FAST, STD, STDF, LONG, U-LG (no S-D mode)
Reflective type FX-301(-HS): S-D, H-SP, FAST, STD, LONG (no STDF or U-LG mode)
- W:U-LG :FAST |Min. sensing| Fiber cable :
Shape of fiber head . : W :LONG M :H-SP |pi Bending
Type . Sensing range (mm in)(Note 2, 3) B STDF  m:sp |object length . Model No.
(it L) B :STD (Note 4) | =t iepqu 2L
a 370 14.567 85 3.346
270 10.630 451.772
i 170 6.693 Esg 1535 FD-T80
110 4.331 R25 mm
M4 R0.984 in
11 FD-NFM2
SIee“\//Ii 90 mm 3.543 in 9(;;%5351 2 16305613'378 Fiber
et 60 2.362 16 0 €30 R25 mm| FD-NFM2S
$1.48 $0.058 451.772 R0.984 in
Sleer\\//l% 40 mm 1.575 in Sleeve
i A | FD-NFM2S4
I— i
$1.48 ¢0.058 R0.3% in
Sleeve 40 mm 1.575 in Fiber
R1 mm
40 1.575 12 0.472 $0.02 mm 3< I 0 030
M4 1.181 50.177 : LS
= 150,705 455197 FO0008T | 2m o, | FD-WA4
$1.48 $0.058 15 0.591 g : R10 mm
R0.39%4 in
M4 250 9.843 60 2.362
190 7.480 25 0.984 R1 mm
i 110 4.331 32 1.260 S FD-wTs
90 3.543
Coaxial - Lens mountable 85 3.346 25 0.984
65 2.559 10 0.394 R2 mm
37 1.457 11 0.433 i) | FD-WG4

(] B
v 150 5.006 421654
110 4.331 150.591 R25 mm
85 2.559 190748 0984 1| FD-G4
552.165

© 1305.118 30 1.181 R
3 0 3.543 130.512 !
S| e 55 2.165 16 0.630 GARLY | FD-P60
3 M4 451.772 Flexible
e ; 1405512 351378
Small diamet
3 mall diameter 90 2.543 Em 0.630 R25 mm| Lo o
£ —ﬂ%l\ G0 2.362 16 0.630 R0.984 in| © 9"
1.772
M3 301151 45017
. 4.5 0. R1 mm
- 180709 N50.197 ke | FD-WT4
: 2m
50 1.969 14 0.551
M3 36 1.417 §5.50.217 6.562 ft || MwRUI
> —p 20 0.787 N6 0.236 s WL | FD-P40
o 18 0.709 50'000"‘8’}‘” Flexible
Lens mountable (FX-MR3, FX-MR6) 150 5.906 42 1.654 ola wire
L) M3 110 4.331 15 0.591 9 R25 mm| o oo
m et {0 65 2.559 190.748 R0.984 in -
Coaxial 55 2.165
z Lens mountable (FX-MR3, FX-MR6) 150 5.906 35 1.378 3<
M3 90 3.543 120.472 im AN Fp-gex
(w] o 48 1.890 200.787 3281 it || FP-G6
— ® Tough flexible 451.772 (Note 5)
x = | CoatalLens mouniae (FXAIRS, FX-IRG 50 1.969 14 0.551
M3 38 1.496 05 0.197 R25 MM 0 FG
\ 25 0.984 W6 0.236 R0.984in| T =
U High precision 18 0.709
Coaxia'l\)lLens mountable (FX-MR3, FX-MR6) 2548 ;851 75 3900.131 %4
Light emittin . 130.
e Goment B 14 0,551 N50.197 40.04 mm FD-EG2
High precision $0.175 $0.007 12 0.472 500016 1 | 500 mm | ESTRD
Coaxial - Lens mountable (FX-MR3, FX-MRe) lll 20 0.787 50.197 . 19.685 in | (RUREER
M e Light emiting 1815 0.59° 12.50.098 gold wire FD-EG3
fiber element M9 0.354 130.118 -
High precision $0.125 $0.005 8 0.315
6.5 0.256 20.079
M3 arp 05 #0020 50 197 Cannot use
| FD-EN500S1
130.118 Cannot use >
Sleeve part cannot be bent. I3 0.118 $0.0 mm R25 mm
Coaxial 50 1.969 140551 $0.0008 in R0.984 in
M3 L ¢#0.8 $0.031 38 1.496 150.197 gold wire im
i 200.787 06 0.236 3.281 ft FD-ENM1S1
Sleeve part cannot be bent. 18 0.709

Notes: 1) Refer to p.27 for the sensing ranges for the FX-301-HS in H-SP mode and for the FX-301B/G/H.
2) The sensing range is specified for white non-glossy paper [200 X 200 mm 7.874 X 7.874 in (FD-T80, FD-WT8: 400 X 400 mm 15.748 X 15.748 in, FD-W44,
FD-WT4, FD-P40, FD-G6, FD-EG1, FD-EG2, FD-EG3, FD-EN500S1, FD-ENM1S1: 100 X 100 mm 3.937 X 3.937 in)] as the object.
3) Please take care that the sensing range of the free-cut type fiber may be reduced by 20 % max. depending upon how the fiber is cut.
4) The minimum sensing object size is the value for red LED type at maximum sensitivity.
Note that the corresponding setting distance is different from the rated sensing distance.
5) The allowable cutting range is 700 mm 27.559 in from the end that the amplifier inserted.
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FX-300

LIST OF FIBERS Pliable fibers (flexible and sharp bending fibers) are marked with light blue in the table.
FX-305 / FX-301 (Red LED type) sensing range (Note 1) The FX-305 and FX-301(-HS) have different sensing modes.
FX-305: H-SP, FAST, STD, STDF, LONG, U-LG (no S-D mode)
Reflective type f—ﬂﬂl@@ll!\ FX-301(-HS): S-D, H-SP, FAST, STD, LONG (no STDF or U-LG mode)
! m:U-LG :FAST | Min. sensing | Fiber cable ;
Type Shape ?nfrgbgr ec. Sensing range (mm in)(Note 2, 3) a : object length ?a%?ﬂéng Model No.
(mm in) : (Note 4) B Freg-cut
370 14.567
$3 40118 270 10.630 R25 mm
—= 170 6.693 Cooa | FD-S80
110 4.331
250 9.843
28 il 190 7.480 R1 mm
o [ 110 4.331 RO.069 ] Rl
= 903543 0.02mm | 3
<] — ; #0.0008 in om
- oaxial i
gold wire 6.562 ft |CEI™
e .
- [ gy | FD-WSG4
$3 $0.118
R4 mm
I ;4| FD-P50
$3 $0.118 Flexible
@ ¢25 $0.02 mm
& 0.098 X R25 mm
05 — #0.00081n | 2m |3 og | FD-SNFM2
g o5 goldwire | g 562 ft
>
% 3 $0.02 mm 1m R4 mm
8 |20 $0.00081n | 5501 ¢ |AEAL| FD-P2
° Safp1.5 40.059 gold wire Flexible
=S 75 405
3| 2| 552,853 #0.02mm R10 mm
£ S e (et . ¢0.00QB in R0.3%n FD-E12
S [sleeve part cannot be bent. 16 0.236 gold wire 1im "
S [ Coaxial 65 2.559 . 3.281 ft
£ $0.02 mm
@ (4340118 451.772 W8 0.315 ‘ R25 mm
- 281.102 070276 $0.0008 in Ro.ges in| FD-E22
= [ $ Id
S |Sleeve part cannot be bent. 23 0.906 gold wire
Small diameter 80 3.150 17 0.669
b £1:5.60.059 552.165 W8 0.315 R25 mm| - viaq
4340118 . 0.028 30 1.181 W9 0.354 R0.984 in :
Sleeve part cannot be bent. 25 0.984
= | 43— 42 20 0.787 50.197 a,
& | s0ite 0079 @ 15 0.591 Cannot use ZS‘SSO"QTZ S| Fp-wva2
g 0039 8.5 0.335 Cannot use o wi L1 R0.039 in
g Sleeve part cannot be bent. I 7 0.276 gold wire 6.562 ft

5 42 170 6.693 321.260
i odo70 100 3.937 150,591 F25 MM Ep.SFM28V2
. o031 55 2.165 16 0.630 R0.984 in a
451772

Sleeve part cannot be bent.

Glass substate detocton - Maping | - gy 15 1 50 0.472 10 1.969 16029 0.630 10 1.142 $0.3 mm <
00 > BN 12.5t0 37.5 0.492 t0 1.476 Cannot use $0.012in 4m R25 mm FD-L46
Bl 151t0 36 0.591 to 1.417 Cannot use Id ) R0.984 in :
W = o @15 10350591 t0 1.378 goldwire 151251
25X H7.3 X D30 W0.884 X H0.287 X D1.18
Glass substrate detection - Alignment 01to 50 0 to 1.969 0to3001to0 1.181 S n
| W20 X H29 X D3.8 0to 36010 1.417 0to 150 to 0.591 FD-L45
< Joo [P0 e 01033 0 10 1,299 0to21 010 0.827 3m 5
0to3001t0 1.181 . R4 mm
Glass substrate detection - Alignment (LCD glass) R0.157in J—
WITX H29X D38 2m FD-L43 a
o 869 X H.142 X D0 SU-O to 23 0to 0.906 6.562 ft z
2 [Glass substrate detection - W01t08.20100.323 0t0 5.7 010 0.224
= [Seating M0to7 0100276 10to 5010 0.197 FD-L44 l.l.l
.2 B0 t06.50 to 0.256 1010 5.2 0 to 0.205 $0.03 mm 5< -
5| 8 ol M0 t0 60 0 0.236 Bo0oizin | o | o
2| 5 & B0t04.701t00.185 0t03.80100.150 gold wire R0.394 in m
S | 2 |wi2xH1oX D3 H0t04.50100.177 0t030100.118 6.562 ft FD-L44S
S | E | woa72 X Ho7as X Do.11s 1010 4 010 0.157 101035010 0.138 - <
c| S ' P h0to40100.157
Q |Glass substrate detection | M8.510 14.50.256 {0 0.571 (Convergent point 8 0.315) | 7.510120.295100.472 (Convergent point 8 0.315) | 1.9 mm
S W6.5t0 14 0.256 to 0.551 (Convergent point 8 0.315) |Cannot use $0.075 in R1 mm FD-WL41
(&) B71t0 14 0.276 to 0.551 (Convergent point 8 0.315)|Cannot use i l.l o i R0.039in .
‘@ 17 t0 12.0.276 10 0.472 (Convergent point 8 0.315) etal pipe (gray)
N\ M 2 to 19 0.079 to 0.748 (Convergent point 8 0.315)| 351t 150.138 o 0.591 (Convergent point 8 0.315) $0.06 mm S
2,510 18 0.098 10 0.709 (Convergent point 8 0.315) |Cannot use $0.024 in FD-L41
W24 X H21 X D4 M3 to 16 0.118 to 0.630 (Convergent point 8 0.315)|Cannot use Id . 2m
W0.945 X H0.827 % D0.157| M3 to 16 0.118 to 0.630 (Convergent point 8 0.315) gola wire 6.562 ft | [Eymym—
I 2 to 20 0.079 to 0.787 (Convergent point 6 0.236)| 4510 110.177 10 0.433 (Convergent point 6 0.236) $0.02 mm R0.394 in
o W6 X H18 X D14 |EM2.5t0 18 0.098 to 0.709 (Convergent point 6 0.236) | 15t08.50.197 0 0.335 (Convergent point 6 0.236) $0.0008 in FD-L4
<0236 X HO.709 X D0.551 | M4 to 12 0.157 to 0.472 (Gonvergent point 6 0.236) | B4.8109.50.189 o 0.374 (Convergent point 6 0.236) I. : :
B4 to0 120.157 to 0.472 (Convergent point 6 0.236) gold wire
—1of M 0.5 to0 8.5 0.020 to 0.335 11t050.039t0 0.197 0.3 mm Q,
0.5 10 7.5 0.020 t0 0.295 Cannot use ZO 0121in S0 FD-wLas
W7.2 X H7.56 X D2 I1t06.50.039 to 0.256 Cannot use ' . LU R0.039 in| ke
W0.283 X H0.295 X D0.0791 1 to 5.5 0.039 to 0.217 copper wire | 3 281 ft

Notes: 1) Refer to p.27 for the sensing ranges for the FX-301-HS in H-SP mode and for the FX-301B/G/H.

2) The sensing range is specified for white non-glossy paper (FD-S80, FD-WS8: 400 X 400 mm 15.748 X 15.748 in, FD-WSG4, FD-P50, FD-SNFM2, FD-V41,
FD-SFM2SV2: 200 X200 mm 7.874 X 7.874 in, FD-P2, FD-E12, FD-E22, FD-WV42, FD-L4, FD-WL48: 100X 100 mm 3.937 X 3.937 in, FD-L46:
100 X100 Xt 0.7 mm 3.937 X 3.937 Xt 0.028 in R edge of LCD glass substrates, FD-L43, FD-L44 and FD-L45: 100 X 100 Xt 0.7 mm 3.937 X 3.937 X
£0.028 in LCD glass substrates, FD-L44S: silicon wafers polished surface, FD-WL41, FD-L41: 100 X 100 X't 2 mm 3.937 X 3.937 Xt 0.079 in glass substrates).

3) Please take care that the sensing range of the free-cut type fiber may be reduced by 20 % max. depending upon how the fiber is cut.

4) The minimum sensing object size is the value for red LED type at maximum sensitivity. Note that the corresponding setting distance is different from the
rated sensing distance. However, with the covergent reflective type, when the sensitivity is at MAX., it is only possible to detect the minimum size of the
sensing object at a distance corresponding to the convergent point. 9
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FX-300

LIST OF FIBERS

Pliable fibers (flexible and sharp bending fibers) are marked with light blue in the table.

The FX-305 and FX-301(-HS) have different sensing modes.
FX-305: H-SP, FAST, STD, STDF, LONG, U-LG (no S-D mode)
FX-301(-HS): S-D, H-SP, FAST, STD, LONG (no STDF or U-LG mode)

FX-305 / FX-301 (Red LED type) sensing range (Note 1)

Reflective type f—ﬂﬂ@@M

>
T
T
m
y
o
X
o)

25

- W:U-LG :FAST |Min. sensing| Fiber cable ;
h f fiber h . : : “H- . Bendin
Type . ape(g’]mtﬁ) gag Sensing range (mm in)(Note 2, 3) =§?B',9 =;2,§P object length aeliE 9/ Model No.
M :STD (Note 4) ES: Free-cut
Front sensing _ 1 to 50 0.039 to 1.969 310 100.118 to 0.394
I 1.5 to 34 0.059 to 1.339 Cannot use FD-WZ4
WoXimxo: | 21024 0.079 10 0.945 Cannot use s0.16mm | | -
W34 0276X00ors (W 3 to 17 0.098 to 0.906 50,006 in 1
Fiber bending type M 1 to 70 0.039 to 2.756 2.5t0 15 0.098 to 0.591 § X m
= 1 to 46 0.039 to 1.811 13t070.118 to 0.276 copper wire | 3 281 f o wz4-
S| _ WHmXDWO M 1 to 32.2 0.039 to 1.268 13t070.1181t0 0.276 .
= g 078 X Hoaee X Do2oé | 2.5 to 23 0.098 to 0.906 R1 mm
g Front sensing 200 7.874 1.5 10 35 0.059 to 1.378 R0.039 in
8 ° 724 M 2.5 {0 18 0.098 to 0.709 - WZ7-
o W14&H7XD35 .039 to 3.307 I 2.5 to 18 0.098 to 0.709 $0.03 mm o .
051 XHO2T6 X 00138 .039 to 2.362 e <
Fiber bending type 0.5 t0 270 0.002 to 10.630 11070 0.039 t0 2.756| * wi 2m
0.5 to 180 0.002 to 7.087 1 t0 35 0.039 to 1.378 golawire | g 562 ft FD-WZ7HB
6 Wa5X Hid X D1t 1 to 126 0.039 to 4.961 1to 35 0.039 to 1.378 .
W0.138 X HO551 X D0.433 110 90 0.039 to 3.543
2" |Long sensing range - Rectangular head | INEEEEEG_—_—_—— 20 to 660 0./87 f0 25984 2010170 0.787 10 6.693 $0.3 mm 3<
S I, 20 to 480 0.787 to 18.898 I 25 to 90 0.984 to 3.543 $0.0121in R1 mm FD-WKZ1
é’,% 2XHI5X D15 I 20 to 300 0.787 to 11.811 I 25 0 100 0.984 to 3.937 N X 2m R0.039 in .
S s Wo25XHO3P4XD051 | N 20 to 230 0.787 to 9.055 copper wire | ¢ 562 ft
E 230 9.055 100 3.937 $0.02 mm S
« B <
3 200 7.874 451.772 . R25 mm
3 _E 150 5.906 50 1.969 #0.00081n )\ 2m oro | FD-A15
S | X H15 X030 110276 X HO591 X D111 150 5.906 goldwire | 5562 t
Top sensing
W5 X H20 X D20 290 11.417 78 3.071 S< FD-AFM2
§ WO0.197 X H0.787 X D0.787 220 8.661 35 1.378 $0.02 mm > R25 mm
= | < [Side sensing 135 5.315 39 1.535 $0.0008 in M R0.984in
S o ‘ 110 4.331 gold wire 6.562 ft
o] W5 X H20 X D20 FD-AFM2E
»n W0.197 X H0.787 X D0.787
Contact type < IS
6 $0.236 g
o #o7 2m "o " | FD-F8Y
E 6.562 ft | gl
2 i (Note 5) |R05s1in
S| o\ Mountable on pipe-| Applicable pipe diameter:
0 W25><H13>< p2o | Outer dia. 6 to $26 mm ¢0.236 to ¢ 1.024 in transparent pipe (Liquid) ac FD-F41
% =/ \0.984 X Ho.512 ¢ 00.787| [PVC (vinyl chloride), fluorine resin, polycarbonate, acrylic, glass, wall thickness 1to 3 mm 0.039 to 0.118 in] om R10 mm
s 1 Wountable on pieeﬂl FrPfAvall Applicable pipe diameter: 6.562 ft |GUEEEAW
i Wzngsims‘;quzeo Outer dia. $6 to $26 mm ¢0.236 to ¢ 1.024 in transparent pipe ED-F4
=Y Woossx o510 o 77| [PFA (fluorine resin) or equivalently transparent pipe, wall thickness 1 mm 0.039 in]

Notes: 1) Refer to p.27 for the sensing ranges for the FX-301-HS in H-SP mode and for the FX-301B/G/H.
2) The sensing range is specified for white non-glossy paper [200 X 200 mm 7.874 X 7.874 in (FD-WKZ1, FD-AFM2, FD-AFM2E: 400 X 400 mm 15.478 X 15.478 in)]

as the object.

3) Please take care that the sensing range of the free-cut type fiber may be reduced by 20 % max. depending upon how the fiber is cut.
4) The minimum sensing object size is the value for red LED type at maximum sensitivity. Note that the corresponding setting distance is different from the

rated sensing distance.

5) The allowable cutting range is 1,000 mm 39.370 in from the end that the amplifier inserted.
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LIST OF FIBERS

FX-300

FX-305 / FX-301 (Red LED type) sensing range (Note 1)

Reflective type Fﬂ@@ﬂﬂ- [

The FX-305 and FX-301(-HS) have different sensing modes.
FX-305: H-SP, FAST, STD, STDF, LONG, U-LG (no S-D mode)

FX-301(-HS): S-D, H-SP, FAST, STD, LONG (no STDF or U-LG mode)

: W:U-LG :FAST |Min. sensing | Fiber cable :
h f fiber h . : 2 - H- g Bendin:
Type = ape(%mt?g) g Sensing range (mm in)(Note 2, 3) ='§(T)SFG' =;S_SP object length raedigs S Model No.
M :STD (Note 4) ES: Free-cut
350 °C 662 °F - Coaxial o
M6 mm
st I FD-H35-M2
350°C 652 F - Sleeve 80 mm 2362 1 300 11.811 100 3.937 6.562 ft | phber
428 270 10.630 35 1.378 RQ98n
Moy 407770 E‘SO 5.906 =47 1.850 —eee | FD-H35-M2S6
oy 1405512
200 °C 392 °F - Coaxial R25 mm
M6 -H20-!
pmmn [0 R0.084 in| FD-H20-M1
Fiber
o |30°C602 7 Seere 0 mm 354310 190 7.480 57 2.244 55mm
S e 805 0 6 oo 27 | sees | FD-H35-208
gz = . .02 3.281 ft | oo
2| me S5l 80 3.150 #0.02 mm (o2 |
= [200 °C 392 °F - Coaxial 23708 1101 'g;;(; 351378 1003.957 gold wirem
[ . .
= | £ pE{o 150 5.906 EM 1.850 FD-H20-21
g M4 1405.512
a 300 °C 572 °F - Glass substrate detection 0to200to 0.787 1108 0.0391t00.315
@ Semvergent Bleche e 0to 150 fo 0.591 Cannot use 2m FD-H30-L32
010100 t0 0.394 12 t0 6 0.079 to 0.236 6.562 ft -HouU-
0to 1000 0.394 R25 mm
180°C 350 7 - Glass substrate detection [ 0 to 20 0 {0 0.787 1t080.039t0 0.315 R0.984in
Comvergent reflaciive ° wox 7o M0 to 15 0 t0 0.591 Cannot use FD-H18-L31
40 M0 to 10 0 0 0.394 12 t0 6 0.079 to 0.236 -H18-
— 010100 t0 0.394 om
130 °C 266 °F 05 a5 o 0059 6.562 ft
M6 . . :
e 1700 200 7.874 47 1.850 FD-H13-FM2
140 5.512
= [300°C 572 7 - Recfangular head | INEEG—— 20 t0 300 0.787 f0 11.871 3010100 118110 3.937
S [WeSXHBZXDISINTTA KI5 (D051 p— 20 to 200 0.787 o 7.874  |Cannot use Tm FD-H30-KZ1V-§
2 I 20 to 150 0.787 t0 5.906 Cannot use 0.8 mm 3.281 ft (Note 5)
8 — I 25 to 130 0.984 10 5.118 ¢o'031' R18 mm
£ [30°CE72 . Glass subsiale detecion il 0 to 11 0 10 0.433 2104007900157 #0.0311n R0.709in
3 ¢ P 277/ 0108010 0.315 Cannot use gold wire 3m FD-H30-L32V-8
8 97/M1.5t0 6 0.059 to 0.236 Cannot use 9.843 ft (Note 5)
- . B1.5t050.059100.197

Notes: 1) Refer to p.27 for the sensing ranges for the FX-301-HS in H-SP mode and for the FX-301B/G/H.

2) The sensing range is specified for white non-glossy paper [400 X 400 mm 15.748 X 15.748 in (FD-H30-L32, FD-H18-L31: 50 X 50 mm 1.969 X 1.969 in
glass substrate, FD-H30-KZ1V-S, FD-H30-L32V-S: 100 X 100 X't 0.7 mm 3.937 X 3.937 Xt 0.028 in transparent glass)] as the object.

3) Please take care that the sensing range of the free-cut type fiber may be reduced by 20 % max. depending upon how the fiber is cut.

4) The minimum sensing object size is the value for red LED type at maximum sensitivity. Note that the corresponding setting distance is different from the
rated sensing distance.

5) Sold as a set comprising vacuum type fiber + photo-terminal (FV-BR1) + fiber at atmospheric side (FT-J8). Please refer to ‘Vacuum resistant fiber
catalog’ for details.

Model No. when ordering vacuum-resistant fibers individually as replacement parts
- Vacuum-resistant fiber + Mounting bracket for FD-H30-KZ1V + Photo-terminal

FD-H30-KZ1V MS-FD-2 FV-BR1 (one pair set)
FD-H30-L32V

- Fiber at atmospheric side
FT-J8 (one pair set)

Accessories (attached with fibers)

&
a
0
Z
m
o
o
g

RF-003 (FR-KZ21/KZ21E exclusive mirror) - RF-003 « FX-CT1 - FX-CT2
RF-13 (Reflective tape) ;

FX-CT1 (Fiber cutter) '

FX-CT2 (Fiber cutter) |

FX-AT2 (Attachment for fixed-length fiber, Orange)

FX-AT3 (Attachment for 2.2 mm ¢0.087 in fiber, Clear orange) &

FX-AT4 (Attachment for ¢1 mm ¢0.039 in fiber, Black) =

FX-AT5 (Attachment for $1.3 mm ¢0.051 in fiber, Gray)
FX-AT6 (Attachment for g1 mm ¢0.039in/ ¢1.3 mm ¢0.051 in mixed fiber, Black / Gray)

+ FX-AT2
If connecting to a fiber amplifier other than the

FX-300 series

Applicable fiber amplifiers: FX2 / FX3 series

FX-AT10 (Attachment for ¢ 1 mm #0.039 in fiber)
FX-AT13 (Attachment for ¢1.3 mm ¢0.051 in fiber)
FX-AT15 (Attachment for ¢1 mm ¢0.039in/ ¢1.3mm $0.051 in mixed fiber)

* FX-AT3

* FX-AT5

&

« FX-AT10
« FX-AT13
* FX-AT15

+ FX-AT6

%@%
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FX-300

LIST OF SENSING RANGE FOR FX-301(P)-HS -FX-301B/G/H

Sensing range for ultra high-speed type FX-301(P)-HS in H-SP mode (35 xs)(Typical model)

Fiber model No. ?;r;?iizg); (rﬁg?:) Fiber model No. ?nirr:fiiz? {ﬁg?;
g FT-B8 160 6.299 o FD-B8 60 2.362
2 FT-FM2 120 4.724 B FD-FM2 351.378
§ FT-NFM2 401575 % FD-NFM2 140,551
'3_:? FT-E12 20.079 E FD-E12 10.039
FT-E22 10 0.394 FD-E22 50.197

Note: The sensing ranges are in H-SP mode. The sensing ranges in FAST, STD, S-D and LONG modes are the same as for the FX-301. (Refer to p.18~)

Sensing range for FX-301B/G/H (Typical model) (mm in)

Thru-beam type
FT-B8 | FT-FM2 |[FT-NFM2| FT-V10 | FT-W8 FT-Z8 | FT-P80 | FT-A30 | FT-A8 | FT-E12 | FT-E22
LONG [2208.661 | 1505.906 | 50 1.969 |400 15.748| 90 3.543 | 120 4.724 {130 5.118 |2,400 94.488|600 23.622| 30.118 | 14 0.551

FX-301B STD 1104.331 | 752,953 | 250.984 |200 7.874| 451.772 | 602.362 | 652.559 [1,20047.244/300 11.811| 20.079 70.276

FAST 752953 | 401.575| 160.630 (130 5.118| 30 1.181 401575 | 451.772 | 70027.559|220 8.661| 10.039 40.157

LONG 1104.331 | 702.756 | 24 0.945 |200 7.874| 56 2.205 | 602.362 | 70 2.756 [1,20047.2441300 11.811| 10.039 6 0.236

FX-301G STD 552.165| 851.378 | 120.472 |100 3.937| 28 1.102 | 301.181 | 351.378 | 60023622|150 5.906| —— 30.118
FAST 401.575| 2400945 | 80.315 | 65 2.559| 200.787 | 220.866 | 2560.984 | 35013.780|{110 4.331| —— 20.079
LONG 1003.937 | 501.969 | 16 0.630 [150 5.906| 42 1.654 | 46 1.811 | 56 2.205 | 80031496220 8.661| 40.157 | 100.394
F)((I:I?)?e-;H STD 501.969 | 250984 | 80.315 | 75 2.953| 210.827 | 2830.906 | 28 1.102 | 40015.748|110 4.331| 20.079 50.197

FAST 30 1.181 | 180.709 | 50.197 | 40 1.575] 150.591 16 0.630 | 200.787 | 240 9449) 80 3.150| 1.5 0.059 30.118

Note: Infrared types are easily affected by humidity, so if using them in environments with high humidity or where the humidity fluctuates, please contact our office.
(mmin)

Reflective type
FD-B8 | FD-FM2 [FD-NFM2| FD-W8 | FD-P80 |[FD-AFM2| FD-G4 | FD-EG1 | FD-E12 | FD-E22 | FD-G6X
LONG 803.150 | 46 1.811 | 160.630 | 2830.906 | 401.575 | 401.575 | 220.866 | 60.236 | 20.079 60.236 | 220.866

FX-301B STD 40 1.575 | 230.906 80.315 | 110.433 | 200.787 | 200.787 | 110.433 30.118 | 10.039 30.118 | 110.433

FAST 26 1.024 | 150.591 50.197 80.315 | 130.512 | 1830.512 80.315 20.079 e 20.079 6 0.236

LONG 42 1.654 | 240945 80.315 | 140551 | 200.787 | 180.709 | 120.472 30.118 | 10.039 30.118 | 120.472

FX-301G STD 210.827 | 120.472 40.157 70.276 | 100.394 90.354 60.236 | 1.50.059 — | 1.50.059 6 0.236
FAST 14 0.551 80.315 20.079 40157 70.276 50.197 40.157 10.039 R 10.039 40.157
LONG 26 1.024 | 200.787 60.236 | 110.433 | 180.709 | 120.472 70.276 | 100.394 | 10.039 60.236 | 180.709
F)((':l:;g;H STD 130.512 | 100.394 30.118 | 5.50.217 9 0.354 60.236 | 3.50.138 50.197 e 30.118 9 0.354
FAST 90.354 70.276 20.079 30.118 6 0.236 40.157 20.079 30.118 R 20.079 50.197

Note: Infrared types are easily affected by humidity, so if using them in environments with high humidity or where the humidity fluctuates, please contact our office.

>
v
U
m
z
=
X
O

Sensing range when using in combination with FR-WKZ11 reflector (optional)

The sensing ranges are the values for FX-305 / FX-301 infrared types. (mm in)

RF-230 (100 to 3,200 3.937 to 125.984 (LONG), 100 to 2,000 3.937 to 78.740 (STD), 100 to 1,600 3.937 to 62.992 (FAST), 100 to 1,000 3.937 to 39.370 (S-D)
RF-220 (100 to 2,400 3.937 to 94.488 (LONG), 100 to 1,300 3.937 to 51.181 (STD), 100 to 1,000 3.937 to 39.370 (FAST), 100 to 600 3.937 to 23.622 (S-D)

RF-210 (100 to 1,100 3.937 to 43.307 (LONG), 100 to 700 3.937 to 27.559 (STD), 100 to 550 3.937 to 21.654 (FAST), 100 to 300 3.937 to 11.811 (S-D)

Note: The sensing range indicates the allowable setting range for the reflector. The fiber head can detect objects at distances of 100 mm 3.937 in or less.
However, note that if there are any white or highly-reflective surfaces near the fiber head, reflected incident light may affect the fiber head. If this occurs,
adjust the threshold value of the amplifier before use.
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FX-300

FIBER OPTIONS

Lens (For thru-beam type fiber)

Designation Model No. Description
Increases the sensing Sensing range for red LED type (mm) [Lens on both sides] (Note 3)
range by 5 times or more. Fiber ~°%| U-LG | LONG | STDF | STD | FAST | S-D | H-SP
) [FT-B8 3,500 12/3,500 123,000 2,500 2,000 | 1,000 | 1,000
* Ambient temperature: |FT-FM2__ [3,500 23,500 1:2[3,500 123,500 122,500 | 1,300 | 1,000
—60to +350°C FT-T80  |3,500 1:2[3,500 1e2|3,500 we2[3,500 122,500 | 1,300 | 1,000
Expansion C;ﬁ" —76to0 +662°F FT-R80  |3,500 123,500 1e2|3,500 22,300 |1,600 800 | 750
lens FX-LE1 FT-W8 3,500 2/3,500 pee2| 3,500 0:2|2,900  |2,000 1,000 900
(Note 1) / FT-P80  [3,500 23,500 12|3,500 1e2|3,500 22,500 | 1,100 | 1,000
FT-P60 3,500 =2|3,500 123,500 1e2[3,500 nsa|1,500 900 | 800
FT-P81X__[1,600 x=2|1,600 pea|1,600 we2|1,600 pwea|1,600 pea| 1,700 | 950
FT-H35-M2|3,500 123,500 1:2/2,500 2,000 _|1,500 750 | 700
FT-H20W-M1|1,600 r=2|1,600 2| 1,600 121,300 | 900 500 | 400
FT-H20-M1 [1,600 1=2|1,600 pee2 1,600 2| 1,600 2 |1,100 900 | 600
Tremendously increases the Sensing range for red LED type (mm) [Lens on both sides] (Note 3)
sensing range with large b —°%| U-LG | LONG | STDF | STD | FAST | S-D | H-SP
diameter lenses. FT-B8 3,500 2]3,500 123,500 1ee2[ 3,500 2 |3,500 e [ 3,500 e 3,500 i)
> . FT-FM2 (3,500 2(3,500:2|3,500 m2|3,500 02| 3,500 e | 3,500 ez | 3,500 e
:g SusEr M « Ambient temperature: FT-R80 3,500 p:2(3,500 nee2 {3,500 e | 3,500 nie2 | 3,500 peez | 3,500 pieez | 3,500 e
[ p . —60to +350°C FT-W8 3,500 213,500 pie2 | 3,500 ez | 3,500 2| 3,500 sz |3,500 pie2| 3,500 pie2)
,% expansion FX-LE2 —76t0 + 662 °F FT-P80  |3,5002/3,500:2|3,500 2| 3,500 ez | 3,500 et | 3,500 pee 3,500 e
c lens FT-P60 3,500 ,500 33,500 ez 3,500 2 3,500 2 [ 3,500 | 3,500 pes
s | (Note 1) FT-P81X_ 1,600 =] 1,600 w2[1,600i2|1,600 e | 1,600 peea [ 1,600 pesa| 1,600 e
2 FT-H35-M2|3,500 2|3,500 2 | 3,500 2| 3,500 2| 3,500 i | 3,500 ez | 3,500 iz
3 FT-H20W-M1|1,600::2|1,600 2| 1,600 pse2| 1,600 2| 1,600 121,500 | 1,600 ee2
£ FT-H20-M1 peez | 1,600 meen| 1,600 peea| 1,600 peez | 1,600 pez | 1,600 peea| 1,600 poea
5 FT-H13-FM2|3,500 2] 3,500 23,500 23,500 23,500 et [3,500 peea| 3,500 i
w
Beam axis is bent by 90 °. Sensing range for red LED type (mm) [Lens on both sides] (Note 3)
) Fiber —od| |ONG | STD | FAST | S-D
» Ambient temperature: FT-B8 1100 | 530 200 186
—60to +300°C FT-FM2 1,200 | 600 | 440 | 210
—76to +572°F FT-T80 1,200 | 600 | 440 210
Side-view o FT-W8 900 | 450 | 330 160
e FX-SV1 | & FT-P80 | 1,200 | 600 | 440 | 210
FT-P60 650 | 300 | 200 130
= FT-P81X_| 1,200 | 600 | 440 200
ﬁ) FT-H35-M2| 550 | 280 | 200 90
g FT-H20W-M1| 310 | 140 | 100 50
FT-H20-M1| 550 | 280 | 200 90
Expansion ﬁ/ Sensing range increases by Sensing range for red LED type (mm) [Lens on both sides] (Note 3,4)
lensir EV-LE1 - 10 times or more. roer—"%[ UG | LONG | STDF | STD | FAST | SD | HSP |
vacuum fiber . « Ambient temperature: . 5 7 5
(Note 1) ’ﬁw‘ 4010 +120°C — 4010 + p4g °F |FEHSOMIV] 1,600 [ 1,200 | 650 | 450 | 300 | 150 | 200 |

Notes: 1) Be careful when installing the thru-beam type fiber equipped with the expansion lens, as the beam envelope becomes narrow and alignment is difficult. Especially
when installing a fiber with many cores (sharp bending fibers and heat-resistant glass fiber), please be sure to use it only after you have adjusted it sufficiently.

2) The fiber cable length practically limits the sensing range to 3,500 mm 137.795 in long (FT-H20W-M1, FT-P81X and FT-H20-M1: 1,600 mm 62.992 in).

3) The sensing ranges are the values for red LED type amplifier. Please contact our office for details on sensing ranges for other types of amplifiers.

4) The fiber cable length for the FT-H30-M1V is 1 m 3.281 ft. The sensing ranges in U-LG and LONG modes take into account the length of the FT-J8 n
atmospheric side fiber.
Lens (For reflective type fiber) x
Designation Model No. Description E
it &t Pinpoint spot of $¢0.5 mm ¢0.020 in. Enables detection of minute objects or small marks. z
e SPOE ] FX-MRT - Distance to focal point: 6= 1 mm 0.236 = 0.039in - Applicable fibers: FD-WG4, FD-G4
+ Ambient temperature: —40to +70°C —40to + 158 °F 1]
Serew-int— The spot diameter is adjustable from ¢0.7 mm Sensing range for red LED type (Note) n.
depth T fo g2 mm $0 0.28 n 0 ¢O'079 in according to Screw-in depth  [Distance to focal point| ~ Spot diameter m
T 155 EX-MR2 how m_uch the_flber is screwed in. = oE
Distance to « Applicable fibers: FD-WG4, FD-G4 i = MM 3pprox. £0.7 mm <
focalpoint | | spot « Ambient temperature: — 40to +70°C — 4010 + 158 °F ]i mm 27 mm 2pprox. ¢;§ fim
i diameter | * Accessory: MS-EX-3 (mounting bracket) TTM 3pprox. 2.
g Extremely fine spot of $0.3 mm ¢0.012 in Sensing range for red LED type (Note)
= . approx. achieved. Fiber model No. [Distance to focal point| ~ Spot diameter
a | Finest spot _ « Applicable fibers: FD-WG4, FD-G4, FD-EG3 75+05 015
= | lens FX-MR3 FD-EG1, FD-EG2, FD-EG3, FD-G6X, FD-G6 (Fp £ T o mm 102 s
= » Ambient temperature: FD-EG1 75F05mm_|$0.3 mm approx.
§ —40to +70°C —40to +158°F FD-WG4/G4/G6X/G6| 7.5 F 0.5 mm  [¢0.5 mm approx.
2 Distance fo Extremely fine spot of $0.1 mm #0.004 in Sensing range for red LED type (Note)
K3 ocal point approx. achieved. Fiber model No. |Distance to focal point|  Spot diameter
Finest spot h « Applicable fibers: FD-WG4, FD-G4, FD-EG3 705 mm 01
lens FX-MR6 Spot diameter FD-EG1, FD-EG2, FD-EG3, FD-G6X, FD-G6 [rp_£a» TE0e mm 1501
* Ambient temperature: FD-EG1 7+05mm  [$0.2 mm approx.
—20to +60°C —4to +140°F |FD-WG4/G4/G6X/G6| 7 = 0.5 mm 40.4 mm approx.
Screw-in ﬁl-— FX-MR2 is converted intq a side-view type Sensing range for red LED type (Note)
(C of and can be mounted in a very small - - - -
Zoom lens [ space Screw-in depth |Distance to focal point| Spot diameter
Side-view FX-MR5 Distance " ) .
- to focal * Applicable fibers: FD-WG4, FD-G4 8 mm 13 mm approx. 40.5mm
yp point | § « Ambient temperature: 10 mm 15 mm approx. $0.8 mm
i~ Spot diameter —40to +70°C —40to + 158 °F 14 mm 30 mm approx. #3.0mm

Note: The sensing ranges are the values when used in combination with red LED type amplifier. Please contact our office for details on sensing ranges for other types of amplifier.
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FX-300

FIBER OPTIONS

Others
Protective tube
Designation Model No. Description
FTP-500 (0.5 m 1.640 ft) For FT-B8 FT-P80
FTP-1000 (1 m3.2811) | M4 F?FMES :;:53234
thread
Protective tube | FTP-1500 (1.5 m 4.921 f1) red FT-H13-FM2 _
(For thru-beam Fiber bender
type fiber FTP-N500 (0.5 m 1.640 ft) For FT-T80 FT-P40 «FB-1
o |FT-NFM2 FD-T40
FTP-N1000 (1 m 3.251 ch:rsead & |FT-NFM2S FD-P40 | The protective tube, made
FTP-N1500 (1.5 m 4.921 ft) o |FT-NFM2S4 of non-corrosive stainless
5 steel, protects the inner
FDP-500 (0.5 m 1.640 ff) For S |FD-B8 FD-P80 |fiber cable from any
Q.
FDP-1000 (1ms2si) | Me | & ED-FMZ - FTHISFR external forces.
thread
Protective tube | FDP-1500 (15 m 4921 1) | FD-FM2S4
For reflective
type fiber FDP-N500 (0.5 m 1.640 ft) FD-T80
For FD-NFM2
FDP-N1000 (1m 3281 f) | M4 gl
thread
FDP-N1500 (1.5 m 4 921 ) | " FD-NFM2S4

The fiber bender bends the sleeve part of the fiber head at the

Py el FB-1 proper radius. (Note)

MS-AJ1-F Horizontal mounting type
Universal sensor Mounting stand assembly for fiber
mounting stand (For M3, M4 or M6 threaded head fiber)
MS-AJ2-F Vertical mounting type Universal sensor mounting stand
Using the arm which enables adjustment in
EX-CT2 . . the horizontal direction, sensing can also
The free-cut type fiber can be easily cut. be done from above an assembly line.
Fiber cutter Accessory. FX-CT1 is attached with the FT-P80 or the FD-P80. R
The FX-CT2 is provided with fibers other than this. *MS-AJ1-F  360° rotation
FX-CT1
Attachment fc_)r FX-AT2 This is the attachment for the fixed length fiber. (Accessory) ;
fixed-length fiber : oy Height
e
Attachment for 2.2 mm EX-AT3 This is the attachment for the ¢2.2 mm ¢0.087 in fiber. 5.906 in
$0.087 in fiber (Accessory. Does not attach with the FT-P80 or the FD-P80.) 360° approx.

<yMounting hole
X for M6 screw

Attachment for 41 mm
FX-AT4 Angle adjustment: + 20°

40,039 i fioer This is the attachment for the ¢1 mm ¢0.039 in fiber. (Accessory)

Attachment for ¢1.3 mm FX-AT5 This is the attachment for the ¢1.3 mm ¢0.051 in fiber. * MS-AJ2-F 360 ° rotation

$0.051 in fiber (Accessory)

Q%agggmt;o{g:nmm FX-AT6 This is the attachment for the ¢1 mm #0.039 in / ¢1.3 mm Height

{tO 051 in mixed fiber #0.051 in mixed fiber. (Accessory) ?g%ﬁmem:
Note: Do not bend the sleeve part of any side-view type fiber or ultra-small diameter head type fiber. 5.906 in

360 °
Fiber attachment rotation

It’s possible to simultaneously cut two fibers to the same length Angle adjustment: & 20°

Each fiber (with some exceptions) has a newly N

developed two-in-one fiber attachment S I.,‘ FX-AT2 FX-AT3 FX-AT4/AT5/AT6
(FX-AT3/AT4/AT5/AT6) which enables two ‘ \ ] i

fibers to be cut simultaneously to the same '\'" \ / )Aﬁli

length with the new fiber cutter (FX-CT2). Also, . \f ‘é/'

since the fibers can be attached to the amplifier =5 2l

while being fixed in position in the two-in-one //N !

fiber attachment, sensitivity changes resulting
from variation in the amount of fiber insertion do

$

>
v
U
m
z
=
X
O

o

not occur.

Guide to interchanging fiber length and sleeve length

Custom-ordered products are available with different fiber lengths and sleeve lengths in order
to respond quickly to different requirements.

Fiber cable length
change

Custom-ordered product (Typical)

« Fiber length can be set up to 30 m 98.425 ft in units of 1 m 3.281 ff «=s--2+ FT-B8, FT-AFM2 etc.
« Sleeve length can be set up to 12 cm 4.724 in units of 1 cm 0.394 in «++++ FT-FM2S4, FD-NFM2S4 etc.

Sleeve length change

Please contact us.
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FX-300

SPECIFICATIONS Refer to the ‘Sensor general catalog 2003-2004’ for fiber specifications.
Type Standard type High-speed High-function type
Red LED Blue LED | Green LED |Infrared LED| tyPe
g NPN output FX-301 FX-301B FX-301G FX-301H FX-301-HS FX-305
ltem g PNP output| FX-301P FX-301BP | FX-301GP | FX-301HP |FX-301P-HS FX-305P
Supply voltage 121024V DC =10 % Ripple P-P 10 % or less

Power consumption

<Red LED / Infrared LED type> <Blue LED / Green LED type>
Normal operation: 960 mW or less (Current consumption 40 mA or less at 24 V supply voltage) Normal operation: 720 mW or less (Current consumption 30 mA or less at 24 V supply voltage)
ECO mode: 600 mW o less (Current consumption 25 mA or less at 24 V supply voltage) ECO mode: 430 mW or less (Current consumption 18 mA or less at 24 V supply voltage)

Output

<NPN output type>
NPN open-collector transistor 2 outputs
« Maximum sink current: 50 mA each (Note 1)
« Applied voltage: 30 V DC or less (between output and 0 V)
* Residual voltage: 1.5V or less [at 50 mA (Note 1)]

<PNP output type>
PNP open-collector transistor 2 outputs
» Maximum source current: 50 mA each (Note 1)
« Applied voltage: 30 V DC or less (between output and +V)
» Residual voltage: 1.5V or less [at 50 mA (Note 1)]

<NPN output type>
NPN open-collector transistor
» Maximum sink current:100 mA (50 maA, if five, or more, amplifiers are connected in cascade.)
« Applied voltage: 30 V DC or less (between output and 0 V)
« Residual voltage: 1.5V or less [at 100 mA (at 50 mA, iffive, or more, amplifiers are connected in cascade) sink current]

<PNP output type>
PNP open-collector transistor
» Maximum source current: 100 mA (50 mA, if five, or more, amplifiers are connected in cascade.)
« Applied voltage: 30 V DC or less (between output and + V)
« Residual voltage: 1.5V or less [at 100 mA (at 50 mA, i five, or more, amplifiers are connected in cascade) source current]

Output operation

Selectable either Light-ON or Dark-ON, with jog switch

Short-circuit protection

Incorporated

Response time

35 s or less (H-SP),
150 s or less (FAST),
250 s or less (STD/ S-D),
2ms or less (LONG),
selectable with jog switch

65 us or less (H-SP), 150 us or less (FAST),
250 usorless (STD), 700 us or less (STDF),
2.5 ms or less (LONG), 4.5 ms or less (U-LG),
selectable with jog switch

65 us or less [H-SP (Red LED type only)], 150 us or less (FAST),
250 usorless [STD/ S-D (Red LED type only)],
2 ms or less (LONG), selectable with jog switch

Sensitivity setting

Normal mode: 2-level teaching / Limit teaching / Full-auto teaching /
Max. sensitivity teaching / Manual adjustment
Window comparator mode: Teaching (1-level/ 2-level / 3-evel) / Manual adjustment

2-level teaching / Limit teaching / Manual adjustment /
Full-auto teaching / Max. sensitivity teaching

Operation indicator

Orange LED (lights up when the output is ON)

Stability indicator

Green LED (lights up under stable light received condition or stable dark condition)

MODE indicator

RUN: Green LED, TEACH - ADJ - L/D ON - TIMER - PRO: Yellow LED

Digital display

4 digit red LED display

Fine sensitivity adjustment function

Incorporated

Timer function

Incorporated with variable ON-delay / OFF-delay /
ONE-SHOT / ON-delay » OFF-delay / ON-delay « ONE-
SHOT timer, switchable either effective or ineffective.
(Timer period: Output 1;0.5 ms, 1 ms to 9999 ms, Output 2; 0.5 ms, 1 ms to 500 ms)

Incorporated with variable ON-delay / OFF-delay / ONE-SHOT timer,
switchable either effective or ineffective.

Timer period: Red LED type; 0.5 ms approx., 1 ms to 9999 ms

(Blue LED, Green LED, Infrared LED type; approx. 0.5 ms to 500 ms)

Light emitting amount selection
function

Incorporated (Note 2)
FAST, STD, STDF, LONG, U-LG: 4 level
H-SP: 3 level

Incorporated (Note 2)
FAST, STD, LONG: 4 level
H-SP, S-D: 2 level

Incorporated (Red LED type only)(Note 2)
FAST, STD, LONG: 4 level, H-SP: 3 level, S-D: 2 level

Automatic interference
prevention function

Incorporated [Up to four sets of fiber heads can be
mounted close together. (However, U-LG mode is 8
fiber heads, H-SP mode is 2 fiber heads.)] (Note 4)

Incorporated (Up to four sets of fiber heads can be mounted
close together. However, H-SP mode is 2 fiber heads.)(Note 3)

Ambient temperature

—10to +55°C + 1410 + 131 °F (If 4 to 7 units are connected in cascade: —10to +50°C + 14 to + 122 °F if 8 to 16 units are connected
in cascade: —10to +45°C + 14 to + 113 °F (No dew condensation or icing allowed), Storage: —20to +70°C —4to + 158 °F

Ambient humidity

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

Ambient illuminance

Sunlight: 10,000 ¢x at the light-receiving face, Incandescent light: 3,000 £x at the light-receiving face

Voltage withstandability

1,000 V AC for one min. between all supply terminals connected together and enclosure (Note 5)

Insulation resistance

20 MQ, or more, with 250 V DC megger between all supply terminals connected together and enclosure (Note 5)

Vibration resistance

10 to 150 Hz frequency, 0.75 mm 0.030 in amplitude in X, Y and Z directions for two hours each

Environmental resistance

Shock resistance

98 m/s? acceleration (10 G approx.) in X, Y and Z directions for five times each

Emitting element (modulated)

Red LED Blue LED Green LED Infrared LED Red LED Red LED

Material

Enclosure: Heat-resistant ABS, Case cover: Polycarbonate, MODE key: Acrylic, Jog switch: Heat-resistant ABS (FX-301B/G/H: Acrylic)

Connecting method

Connector (Note 6)

Cable extension

Extension up to total 100 m 328.084 ft (50 m 164.042 ft for 5 to 8 units, 20 m 65.617 t for 9 to 16 units) is possible with 0.3 mm?, or more, cable.

Weight

Net weight: 20 g approx., Gross weight: 25 g approx.

Notes:

50 mA per output. 25 mA if five, or more, amplifiers are connected in cascade.

The light emitting amount can be zero (emission halt) in all modes.
When the power supply is switched on, the light emission timing is automatically set for interference prevention.

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

The cable for amplifier connection is not supplied as an accessory. Make sure to use the optional quick-connection cables given below.

Main cable (3-core) for FX-301(P)(-HS): CN-73-C1 (Cable length 1 m 3.281 ft), CN-73-C2 (Cable length 2 m 6.562 {t), CN-73-C5 (Cable length 5 m 16.404 ft)
Sub cable (1-core) for FX-301(P)(-HS): 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)
Main cable (4-core) for FX-305(P): CN-74-C1 (Cable length 1 m 3.281 ), CN-74-C2 (Cable length 2 m 6.562 ft), CN-74-C5 (Cable length 5 m 16.404 ft)

Sub cable (2-core) for FX-305(P): CN-72-C1 (Cable length 1 m 3.281 ft), CN-72-C2 (Cable length 2 m 6.562 ft), CN-72-C5 (Cable length 5 m 16.404 ft)

1)

2)

3)

4) When the interference prevention function * -2 " is set, the number of mountable fiber heads becomes double. Furthermore, take care that the response time also becomes double.
5)

6)
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FX-300

/0 CIRCUIT DIAGRAMS

FX-301(-HS) NPN output type
Color code
oprcode
B | (Brown) +V (Note 1)
3 l
5 | (Black) Output +_L 121024V DC
3 7 —™ +10%
S| Tr I Vo 100 mA max. (Note 2)
@ | (Blue) 0V (Note 1)

!
Internal circuit <—o— Users’ circuit

Notes: 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.
2) 50 mA max., if five amplifiers, or more, are connected together.

Symbols ... D : Reverse supply polarity protection diode
Zb: Surge absorption zener diode
Tr: NPN output transistor
FX-301P(-HS) PNP output type
Color code
(Brown) +V (Note 1)
X2
= [ 100 mA max. (Note 2) +l12t024VDC

Sensor circuit

7 (Black) Output = 10%

| (Blue) 0V (Note 1)

Yo

= |

Internal circuit <—o—= Users’ circuit

Notes: 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.
2) 50 mA max., if five amplifiers, or more, are connected together.

Symbols ... D : Reverse supply polarity protection diode

Zp: Surge absorption zener diode

Tr: PNP output transistor

PRECAUTIONS FOR PROPER USE

FX-305 NPN output type

Color code of quick-connection cable

r'd
(™ D ] (Brown) +V (Note 1)

D
= i< |
3
3|Tn (Black) Output 1 E l
S 7 [Load] +_|_ 121024 v DC
‘g Tr2 & Zoy | (White) Output2 50 mA max. (Note 2) + 10 %
c T T
) { *ZDZ | 50 mA max. (Note 2)

(Blue) 0 V (Note 1)

Internal circuit <—0—= Users’ circuit

Notes: 1) The quick-connection sub cable does not have + V (brown) and 0 V (blue).
The power is supplied from the connector of the main cable.
2) 25 mA max., if five amplifiers, or more, are connected together.

Symbols ... D: Reverse supply polarity protection diode
Zp1, ZD2: Surge absorption zener diode
Tr1, Tr2 - NPN output transistor
FX-305P PNP output type

Color code of quick-connection cable

= ] (Br'c/)wn) +V (Note 1)
{L | me | 50 mA max. (Note 2)
1 |

.‘g
g I
ot JI{ & Zo2 | (Black) Output 1 50 mA max. (Note 2) _1'_2118 02/4 vDbC
o 1 o
@ Loa
§ Tra | (White) Output 2 m T
o
>

D (Blue) 0 V (Note 1)

Internal circuit <—o— Users’ circuit

Notes: 1) The quick-connection sub cable does not have + V (brown) and 0 V (blue).
The power is supplied from the connector of the main cable.
2) 25 mA max., if five amplifiers, or more, are connected together.

Symbols ... D: Reverse supply polarity protection diode
ZD1, ZD2: Surge absorption zener diode

Tr1, Trz : PNP output transistor

Refer to the ‘Sensor general catalog 2003-2004 for fiber precautions.

This product is not a safety sensor. Its use is not
intended or designed to protect life and prevent body
injury or property damage from dangerous parts of
machinery. It is a normal object detection sensor.

Part description

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

%[{ /D _BPUSH TTINODE
hﬂ;l@ Ci L

MODE indicator /
PRO (Yellow)

Digital display (Red)

Stability indicator
(Green)(Note 2)

TUN At

Operation indicator
(Orange)(Note 1)

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

MODE key

Jog switch

Notes: 1) FX-305(P); Output 1 operation indicator (Orange)
2) FX-305(P); Output 2 operation indicator (Orange)

Operation procedure

» 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
Communication self-check

Press MODE key,

Refer to 'PRO mode’
RUN_J«——— PRO | ;%5

Press A Press
MODE key MODE key
Refer to Refer to
‘Teaching'onp.32 | TEACH TIMER | ‘Timer operation
Press A setting’on p.33
MODE key y Press MODE key

Refer to
‘Threshold value
fine adjustment on p.33

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.

For FX-305(P)

The FX-305 is equipped with two independent outputs, but the items that
can be set in output 1 and output 2 respectively are only the following.

The items other than those are common.

() Threshold value (@) Output operation

(@ Timer operation and Timer period (4 Sensing mode

Refer t
ADJ L/D ON ‘Oeufpr)uct) operation

Press MODE key setting’ on p.33

SUNX)



FX-300

PRECAUTIONS FOR PROPER USE Refer to the ‘Sensor general catalog 2003-2004’ for fiber precautions.

Teaching In case of limit teaching

« The threshold values can be set by normal mode (2-level teaching, limit teaching . . . )
or full-auto teaching) or window comparator mode (1-level / 2-level / 3-level « This is the method of setting the threshold value by teaching only the object

teaching) [FX-305(P) only], when the MODE indicator / TEACH (yellow) lights up. absent condition (stable incident light condition). This is used for detection
ng) [ (P only], w et (yellow) ights up in the presence of a background body or for detection of minute objects.

In case of 2-level teaching

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

Set the fiber within the sensing

Step Description Display range.
i ithi i A Press the MODE key to light up
rsal‘?]tg:e fiber within the sensing HEEEES @ | MODE indicator / TEACH (yellow).
(1) [Press the MODE key to light up Y

MODE indicator / TEACH (yellow). !

For the FX-305(P), select ‘it i or ‘it beforehand.
Press the jog switch in the object absent condition.

If the teaching is accepted, the read incident light
intensity blinks in the digital display.

type Reflective type

11111017

For the FX-305(P), select ‘il i " or “ .t * beforehand.
Press jog switch in the object present condition.
If the teaching is accepted, the read incident light intensity blinks in the digital display.

(2) | Thru-beamtype Reflective type

©

~ Background
4%lmbodygy =) ~
Beam
interrupted condition Beam %
MODE indicator / TEACH (yellow) blinks. received condition
Press the jog switch in the object absent condition. MODE indicator / TEACH (yellow) blinks.

Thru-beam type Reflective type Turn jog switch to the ‘ + ' side or ‘ — ' side.

Bea%
received condition

If the teaching is accepted, the read incident light intensity blinks in the
.dlglltal d|sp|ay gnd thglthre.shold valqe is set at the mid-value t?elween the This is used in case of reflective type
@ incident light intensities in the object present and the object absent fibers.

conditions. After this, the judgment on the stability of sensing is displayed. If the jog switch is turned to the ‘* —’ side,  « * scrolls
0
]

If the jog switch is turned to the ‘+’side, * + ’scrolls
(twice)(Note 2) the display from right to left, and the
threshold level is shifted to a value

approx. 15 % higher (lower sensitivity) (/

than that set at @. (Note 1) 2

+ In case stable sensing is possible: * Sod s displayed. (twice) (Note 2) the display from left to right and the
+ In case stable sensing is not possible: * /ifi i " blinks. threshold level is shifted to a value

approx. 15 % lower (higher sensitivity)
@ | than that set at @. (Note 1) /

This is used in case of thru-beam -
® |*----blinks in the digital display. (FX-301B/G/H only) LR R type fibers.

(5 |The threshold value is displayed.

D

@ The incident light intensity in the digital display and the 100 Hi‘gh
setting is complete. " S - G
2 o 10091 Incident light intensity
Notes: 1) Do not move or bend the fiber cable after the sensitivity setting. Detection may become unstable. £2 g R4
2) In case of using the reflective type fibers, if Jog switch is pressed in the object absent condition 'S - @
at (%) and (3), the sensitivity is set to the maximum. low ¢ t f n
Turn to ‘ +’ side
In case of full-auto teaching Turnto '~ side
* Fullauto teaching is used when it is desired to set the threshold value After this, the judgment on whether the setting shift »
without stopping the assembly line, with the object in the moving condition. (&) | amount can be shifted or not is displayed. Lo
St D — Displ « In case shifting is possible:* Ja4 * blinks. n
&) EeCliptol EfpIEY « In case shifting is not possible:‘ /i * blinks. z
Set the fiber within the sensing %gguj&gg
WK =
range. —
@ Press MODE key to light up / | :'-' -'“-:l (® | The threshold value is displayed. E
MODE indicator / TEACH (yellow). ' = o
= —= @ |*----blinks in the digital display. (FX-301B/G/H only) ‘Zl m
For the FX-305(P), select ‘it i or * it * beforehand. <
Press the jog switch continuously for 0.5 sec. or more s o . . - . S
@ with the object moving on the assembly line. (The Zgg ;Qg'g:;itn"ggégﬁnls;ye appears in the digital display :,-‘ -'“-:
incident light intensity is displayed during sampling.) 9 plete. s o
“futais displayed on the digital display. Release the jog| 17 1, _ Notes: 1) The FX-301B/G/H has no scroll display. .
® switch when the object has passed. 000 00 2) The approx. 15 °/? amount of shift is the initial value. Thi amoount of shift
If the teaching is accepted, the read incident light intensity 3 (E:)an betchanged in tt)he (':F:ho rr;.(gie frorEI appfrtox. ?hto 80 4’25 f’ stez}.
blinks in the digital display and the threshold value is set ) Do not move or bend the fiber cable after the sensitivity setting.
Detection may become unstable.

@ at the mid-value between the incident light intensities in

the object present and the object absent conditions. After Please refer to the ‘Sensor general catalog 2003-2004’ or website

Ehlis, the juttigtr:ent on'the.stabilitybnl)f‘S‘ernsing is(?is[)llayeg. m (http://www.sunx.jp) for setting of threshold value when used in
. l" case Stable sensing Is pOtSSI e.'bll S 'S l'j’.plfye ’ combination with contact type liquid level detection fiber FD-F8Y, and for
n case stable sensing is not possible: ‘/i%i- i " blinks. setting of threshold value when used in combination with pipe-mountable

® [The threshold value is displayed. l:'l:-'l:-'l liquid level detection fiber FD-F4[].
®) |*---- 'blinks in the digital display. (FX-301B/G/H only) | ... -|
@ The incident light intensity in the digital display and the Y]

setting is complete. "

Notes: 1) The threshold value’s shift amount can be selected in PRO mode.
(Increments of 5 % between — 45 and 45 % for setting possible. 0 % default.)
2) Do not move or bend the fiber cable after the sensitivity setting.

Detection may become unstable.
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PRECAUTIONS FOR PROPER USE

Threshold value fine adjustment

Step Description Display

Press the MODE key to light up
MODE indicator / ADJ (yellow).

©)

For the FX-305(P), select ‘it i or ‘it " beforehand.
In case the threshold value is to be increased
(sensitivity to be reduced), turn the jog switch to
the ‘1’ side to increase the threshold value
slowly. If the jog switch is turned continuously to
® the ‘1 side, the threshold value increases rapidly.
In case the threshold value is to be decreased
(sensitivity to be increased), turn the jog switch to

or

;@7
/,1/ e

the ‘=’ side to decrease the threshold value
slowly. If the jog switch is turned continuously to
the ‘—’ side, the threshold value decreases

rapidly.
When the jog switch is pressed, the
threshold value is confirmed.

@ =

Output operation setting

Step| Description Display

Displays present
setting

| R
— . un
+ { /"*fr\/;f "Light state
/

Press the MODE key to light up
MODE indicator / L/D ON

@) | (yellow).

For the FX-305(P), select ‘it i or ‘it beforehand.
If the jog switch is turn to the ‘+ or
‘— direction, the output operation
® setting will change.

Dark state

When the jog switch is pressed,
the threshold value is confirmed.

Displays selected
setting

Timer operation setting

* When the MODE indicator / TIMER (yellow) lights up, you can set
the type of timer and whether the timer is to be used or not. For the
FX-301B/G/H, the type of timer is set in PRO mode.

« Further, an OFF-delay which is useful when the response of the
connected device is slow, etc., an ON-delay which is useful to detect only
objects taking a long time to travel, and ONE-SHOT, which is useful
when the input specifications of the connected device require a signal of
a fixed width, are possible with the FX-301[J(-HS). [Furthermore, ON-
delay « OFF-delay and ON-delay « ONE-SHOT timer are incorporated for
FX-305(P).]

Cascading amplifiers

*The FX-301(P), FX-301B/G/H(P) and FX-305(P) cannot use
communication for any settings other than the automatic
interference prevention function. When using these amplifiers as
well, use only the same type of amplifiers all together. However, the
FX-301-HS(P) is not equipped with an optical communication
function for setting the automatic interference prevention function,

s0 be aware of this when using these amplifiers with other ampilifiers.

« If the FX-301(P) updated version unit or the FX-305(P) is mounted
with the FX-301(P) previous version unit or the FX-301B/G/H(P) in
cascade, place the FX-301(P) updated version units and the FX-305
units to the right side (seen from the connector side) of the previous
version units. For a difference between the updated version unit and
the previous version unit, refer to ‘A difference between the
updated version unit and the previous version unit’ (P.34).

PRO mode
» PRO settings can be done when MODE indicator / PRO (yellow) lights up.

PRO mode table

Display Description

(D Response time change function * 574’
(@ Timer setting function * #£14"

(® Hysteresis function ‘ bEEN
(4) Stability function *5th’
(5) Shift function %t ’

(6 Emitting power selection function ‘"::%’ (Note 1)
(1 Digital display setting function * o {4/

@ Digital display inversion function * £ura’

(3 ECO mode setting function * frn’

oL

(1 Data bank load setting function ‘ :hii

(@ Data bank save setting function * :4%7’

(M Setting condition copy function * [

(2 Remote data bank load setting function ‘i 5’
(3 Remote data bank save setting function ‘457"
(@) Communication condition confirmation function ‘% £ 5 (Note 2)
(6 Communication lock function ‘ £ i’

(& Back-up function ‘ 4"’ (Note 3)

(D Code setting function * [t ’
@ Adjust lock setting function* i.1:’

(@ Setting reset function * :x
(@ Interference prevention function ‘ i/’ (Note 4)

PRO1

d

PRO2

PRO3

-
=J

]

(]
O

-
-
-
"o

PRO4

PRO5

PRO6
(Note 4)
Notes: 1) FX-301(P, ted version unit, FX-301(P)-HS, FX-305(P) only
2) FX-301B(P)/G(P)/H(P) only
3) FX-301(P) updated version unit, FX-305(P) only

4) FX-305(P) only
Key-lock function
« If the jog switch and the MODE key are pressed for more than 3 sec. at
the same time in RUN mode condition, the key operations are locked,
and only the threshold value confirmation function or the adjust
function (valid only when the adjust lock function is canceled) is valid.

Ly T

(1 Output setting function * fiui i, * ks

-
-
-

=
R
o

c
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Wiring

+ When the emission halt of the emitting power switching function is set from ‘OFF’to ‘ON’, the
output may be unstable. Do not use the output control for 0.5 sec. after starting emission.

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

« 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 get burnt or damaged.
« |f 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.
« 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

auto transformer 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 [FX-301(P)(-HS) / FX-305(P)]. Extension up to total 100 m 328.084 ft (50 m
164.042 ft for 5 to 8 units, 20 m 65.617 ft for 9 to 16 units,) 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 gasses.

« Never disassemble or modify the sensor.
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FX-300

PRECAUTIONS FOR PROPER USE Refer to the ‘Sensor general catalog 2003-2004’ for fiber precautions.
Function table for FX-300 series
Previous models New models

(Provovsversoquniy | FX-392(P) FX303P) | psmmuersohunn| FX-301PIHS | FX-305(P)
Four-chemical emitting element + APC circuit X X X O O O
Four-chemical emitting element only O (Note 1) O O - - -
Light emitting amount selection function X X X ®) O O
Reduced intensity mode (S-D) O (Note 1) O X O O -
9,999 digit display X X X X X O
Response time (Max. speed) 150 us 300 us 90 us 65 us 35 us 65 us

Interference prevention function (Effective no. of units) | Incorporated (4) | Incorporated (8) |Notincorporated (0) | Incorporated (4) |Notincorporated (0) | Incorporated (16)

Independent 2 outputs X X X X X O
Alarm output function X X X X X O
Error output function X X X X X O
Differential sensing X X X X X O
Window comparator mode X O X X X O
Peripheral units that can be combined

FX-CH(-P) O O X X X

FX-CH2(-P) X X X O X O

SC-GU1-485 X X X O X

Note: Except FX-301B/G/H.
A difference between the updated version unit and the previous version unit for FX-301 (Red LED type)

Changes in appearance Changes in operation

-

. Timer selection method
Previous version unit: Timer type was changed using PRO1 mode. The ‘TIMER’
setting in NAVI mode could only be turned on or off.
After change: The type of timer can be changed using the ‘TIMER' function in NAVI mode.
2. Checking threshold value in RUN mode
The threshold values can be checked by turning the jog switch.

Before change After change

Top view Top view

Uses special parts

L Added to
name plate

=t Sesliio 1. Checking blinking of sensitivity surplus

H ﬁ - - The stable surplus display method after teaching has been changed.

. T ) 5 ) = . Previous version unit: Sensitivity surplus is indicated by the number
2¢ ‘NAVI'is printed only on the both sides | 3¢ ‘NAVI’ is printed only on a side of blinks of the stability indicator.

Change in shape Display changes

of jog switch

. . . After change
Checking minor changes between previous and new models can be 9 S
done by checking whether the printing is on both sides or only one side. 9 piay only

2. Initial direct code value changed

Upgraded functions The factory default settings for the direct codes have been changed.

1. Response times added Previous version unit 0000 -} After change 0004 x
An ultra high-speed mode (H-SP) has been added to the existing 4 response time modes 3% The default setting for the timer period is 10 ms, and the direct code for J—
[high-speed (FAST), reduced intensity (S D), standard (STD) and long range (LONG)]. 10 ms is ‘4, so this has been changed. n
This is changed using ‘¥ " in 575"

Internal circuit changes z
Before change After change

1. Addition of an APC circuit l.l.l
4 steps 5 steps A four-chemical emitting element which provides stable sensing over long periods has been o
F § 150 us (FAST) m 65 s (added)(H-SP) added, as well as an APC (Auto Power Control) circuit that improves stability during short periods. [}
m 250 ps (S-D) 150 us (FAST) Points to note when combining sensor types <

m 250 ps (STD) * i— 250 us (S-D) When using the newer sensors together with previous version

m 2 ms (LONG) m 250 us (STD) units (|nc|uld|n.g th(‘a FX-391 B/G/H), note the Tollowmg.. .
» Communication is possible when the previous version units and
= 2 ms (LONG) the updated version units are used in an arrangement such as
that shown in Figure A below.

2. Extension of timer period « If the previous version units and the updated version units are used in
The setting range for the timer period was previously 500 ms, but an arrangement such as that shown in Figure B below, the interference
this has been extended to a new range of 9999 ms. prevention function and the PRO4 function cannot be used.

3. Light emitting amount selection function « In order to use the interference prevention function and the PRO4 function when
The light emitting amount can be changed to one of 4 levels using previous version units and the updated version units together, it is
(5 levels when emission halt is included). recommended that you use an arrangement such as that shown in Figure C below.

4. Backup, copy lock and key lock functions added <Figure A> <Figure B> <F|gure C>
Backup: This selects whether or not threshold values set by ~ Cemmunication possible  Communication impossiole 0000

teaching are written to (stored in) an EEPROM.
Copy lock: This selects whether copy function and data bank
function communication are possible or not. O.K N.G ’ ‘
Key lock: This disables input using switches to prevent accidental Previous tUpdated ~ Updated Jp o Previous  Updated
Changing of settings. version unit V€rsion unit  versionunit a0 nit version unit  version unit
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FX-300

Refer to the ‘Sensor general catalog 2003-2004’ for fiber dimensions.

DIMENSIONS (Unit: mm |n) The CAD data in the dimensions can be downloaded from the website: http:/www.sunx.jp/
FX-301[] .
FX-305[] Amplifier
48.2 12 .
263 1.898 0472
TT1.035, 2
om o 8.3 5 0.7
e i

Stability indicator ! ;
(Note 2)(Green) MODE key

Digital display (Red) Jog switch
/s u
S A
H e 530
c ication- 29« 278 :
4—‘ W%rggwnlca ion 1.0&4» 3‘276
5 ]
2761201 105
receiving| } ﬂi:&
. §s
R
0.118 osigf,se
- 0123?1 N 1?2'357 Suitable for 35 mm
1.378 in width DIN rail
Notes: 1) FX-305[]; Output 1 operation indicator (Orange)
2) FX-305[; Output 2 operation indicator (Orange)
3) FX-301(J; 3-pin, FX-305[]; 4-pin
CN-73-C[] CN-71-C[]
CN-74-C[] ~ Main cable (Optional) CN-72-C[[]  Sub cable (Optional)
« Length (L) 0 « Length (L) .
Model No. |Length (mm in) (Note 2 1.%9[7 Model No. |Length (mm in) ]
- ote
CN-73/74-C1 | 1000 39370 | 77% CN-71/72-C1 | 1,000 39.370 pu——
CN-73/74-C2 | 2,000 78.740 CN-71/72-C2 | 2,000 78.740

=" $3 40.118 cable

1«10
Tl CN-71/72-C5 | 5,000 196.850

CN-73/74-C5 | 5,000 196.850

3 40.118 cable / 10
— *o.a%?

e 3
T i bl o T
] 0114 ! 0.114
— ; = s
7 |1 L
0‘21763 0112% . 0.112
I 05a~ ) 2%3
Notes: 1) CN-74-C[] only 135 Notes: 1) CN-72-CL] only s .
2) CN-74-C[1: 4-core 2) CN-72-C[J: 2-core

Making high precision laser sensing
more intuitive and easier to use

» Minute objects can be sensed even
at removed distances. bd
« 3 types of laser sensor head available. é
» Side-by-side placement together _ﬂ & 3
with fiber sensors is also possible. ! 2
]

<IC pin check> <Sensing remaining sheet roll amounts>
P 9 9 For further details, please refer to the

SUNX home page (http://www.sunx.co.
ip/) or contact our office.
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External Input Unit for Digital Sensor / FX-CH2

Conforming to
EMC Directive

Support for stable sensing and
smooth setup changes! B

Teaching and data bank switching for up to a maximum of ==
16 digital fiber sensors (FX-301 and FX-305) can be
carried out all at once using an external device such as a
PLC, touch screen or switch.

B Setup changes (external automatic teaching / data bank switching)
Digital fiber settings can be changed using input from a touch screen or switch, so that
production line setup changes can be carried out more easily.
@ External teaching
Full-auto teaching is recommended for teaching when the sensing object is changed
without stopping the line.
@ Data bank switching

Settings such as output operations (L-ON / D-ON) and timer operations can be recorded
in the digital fiber sensor’s data bank and switching can be carried out externally.

%% Up to 3 files can be stored.

Teaching input
The following types of external teaching can be carried out.
® Full-auto teaching e Limit teaching ‘ —’
e Limit teaching '+’ @ 2-level teaching

Key lock setting input
The key lock function that prevents incorrect operations by operators can
be set on and off.

Data bank switching input

Switching between 3 channels of data banks and loading and saving of
all channels at once can be carried out.

o]o eup
Connector for input device
CN-EP1 [1 pc. included with FX-CH2(-P)] |
* Input signal 1 o
The types of input S2
operations are deter- S3
mined by S1 and S2, COM.

and the input timing is ¢ FX-CH2(-P) does not include a cable
determined by S3. for connecting to the input device.

Quick-connection cable
CN-73-C[] (Optional)

» Mode selection
o mmbbiag,
+v
MODE
ov

External input unit FX-CH2(-P)

The MODE wire can be
switched between high and low
to select the input mode from
either ‘external teaching and key
lock’ or ‘data bank switching’.

Explanation of limit teaching

® Limit teaching ‘' —’
Limit teaching ‘—’ shifts the threshold value setting to make it
less than the incident light intensity during teaching.

When limit teaching is not used When limit teaching ‘ —’ is used

® Limit teaching ‘ +’

Limit teaching ‘+’ is the opposite of limit teaching ‘—’, so that
the threshold value setting is shifted toward a higher setting to
make it more than the incident light intensity during teaching.

When limit teaching is not used Jl When limit teaching ‘ +’ is used

&
%
o
Z
m
o
o
g

The threshold value is reset each

If the incident light intensity changes with  The threshold value is reset each
time before the sensing object
arrives, (limit teaching ‘—’). As a
result, sensing is not affected by
changes in incident light intensity.

Pass 1
‘Threshold |Threshold value reseting ON
value n

- Shift amount
b

respect to the initial threshold setting value
because of reasons such as beam axis
slippage, sensing can become unstable
and incorrect operations can occur.

Pass 1
Threshold | |Unstable sensing| ON
value -l

Incident light intensity

Time

Pass 2
Sensing not possible

Initial setting
Threshold value seffing|

0 Incident light intensity when sensing

object is not present

Incident light intensity

Time

Initial setting
Threshold value setting

[Threshold value reseting again|

Incident light intensity when sensing
object is present

If dust or other particles cause changes
in the incident light intensity with
respect to the initial threshold setting
value, sensing can become unstable
and incorrect operations can occur.

Pass 1
Threshold Unstable sensing ON
value

Incident light intensity

Time

Pass 2
Sensing not possible|

Initial setting
Threshold value setting

time before the sensing object
arrives, (limit teaching ‘+’). As a
result, sensing is not affected by
changes in incident light intensity.

Pass 1
Threshold|Threshold value reseting| ON
valug

Shit amount

= i

Incident light intensity

Time

Pass 2
| Threshold value resetiing again

Initial setting
(Threshold value setting|

% When limit teaching is used, use the SHIFT function in PRO mode of
the amplifier to set the shift amount beforehand.

SUNX)

36



ORDER GUIDE OPERATION TIMING CHART

When MODE is set to High (Low for FX-CH2-P) or open

Designation Model No.
: Data bank load Data bank save
= [ MIEY et fete FX-CH2 1ch 2ch 3ch 1ch 2ch 3ch
PNP input type FX-CH2-P s T r — T Hiigh T — | ———— T —FHign
Connector for input device CN-EP1 i Low| —-low
i i i i o) p T T High
(1 pc. included as standard w:gnz;e.r:iilgr;u;uzlt) % —IEI_ T T‘fvf: —‘Zr T ,,,,wa
inleo 0 = . —fon | — [ —THigh| | T N [ — THigh
(QM”:'; g‘a’glg‘)”m" cable T ength:2m 6562 1 CN-73-C2 S el ]| e RN el
Length: 5 m 16.404 ft CN-73-C5 t1:t1>12, t1>13 t2:20 ms to less than 2 sec. 13 : 2 sec. or more
MS-DIN-E i i - -
End plate > When MODE is set to Low (High for FX-CH2-P)
2-level / Full-auto teaching|  Limit teaching Key lock
SPECIFICATIONS 2-level |Full-auto| ‘+’ = Cancellation| Setting
] ! T THigh T | THigh
St mr mr T t [,, Low St +Low
i 7 THigh | T [High
Type NPN input type PNP input type 5 —IEI_ TE[,,LQW 50 i
Item Model No. FX-CH2 FX-CH2-P = e n i
Applicable sensor FX-301(P)(Note 1), FX-305(P) saf | W s e tlszlj—_ P = e _ Liow
Supply voltage 12t024 V DC =10 % Ripple P-P 10 % or less t:t1>12, t1>13 t1:20 ms to less than 2 sec.

2 1 20 ms to less than 2 sec. (This is the timing period for 1 level. 2levels are required) 2 : 2 sec. or more

Power consumption 600 mW or less (when all indicators light up) 13 0.5 sec. or more (Sampling starts after 0.5 sec.)
Low:0to +2V DC Low: +4Vto +V DC Notes: 1) The above diagrams show the FX-CH2 (NPN input type).
Source current 0.5 mA Sink current 0.5 to 3 mA For the FX-CH2-P (PNP input type), High and Low are reversed.
i3 Input impedance 10 kQ approx. Input impedance 10 kQ approx. 2) After each operatﬁon has been.confirmed, the fiber sensor cannot
High: +5Vto +V DC, or open [High: 0to +0.6 V DC, or open be reset for a period of approximately 50 ms.
Power indicator Green LED (Lights up when the power is ON)
T, Green LED (Lights up when loaded, and 2-level / DIMENSIONS (Unit: mm in)

Limit teaching, blinks—lights up when saved, and
Full-auto teaching)

—10to +55°C +14 to +131 °F (if 4 to 7 sensors are =
connected in cascade: —10to +50°C + 14 to + 122 °F, if FX-CH2

operation indicator

i i i Connection of the connector
lEEl 8 to 16 sensors are connected in cascade: —10to +45 °C FX-CH2-P External input unit for input devi
temperature o ) L I input device

+14 1o +113 °F)(No dew condensation or icing allowed), 37 75
Storage: —20to +70°C —4to +158°F 1.457 0.005[* 18 56 FX-CH2 | FX-CH2-P
Material Enclosure: Heat-resistant ABS 010-‘5‘5 ; 017,§$1 :‘ ‘*0‘071 0 izo ®| S1 S1
Cable extension Extension up to total 10 m 32.808 ft is possible with 0.3 mm?, or more, cable. l I \\ S2 S2
Weight Net weight: 20 g approx., Gross weight: 40 g approx. ‘ T £ )] ¥ ©| s S3
Accessory CN-EP1 (Connector for input device)(Note 2): 1 pc. Power indicator‘(Green) Tl'gnsmissiGon operation L@ |COM. (0V)[COM.(+ V)
Notes: 1) Only updated version of FX-301(P) can be used. Do not use the indicator (Green)
previous version of FX-301(P). 4 64.5 - 10
The updated version of FX-301(P) have ‘NAV!' printed on one side. 0.157 77 278 2.539 9-394 6
(See the right figure.) * 1.094 "] Communication window B 0.236
I
g 4 e
27.0 152 @
1.063 0598 ®
2) The applicable wire is 0.08 mm? (AWG 28) to 0.5 mm? (AWG 20) | ®
and the wire sheath diameter should be ¢1.5 mm ¢0.059 in or less. 365 135 |
' 1.437 0.537" 5.78
Suitable for 35 mm 0.228

1.378 in width DIN rail

/0 CIRCUIT DIAGRAMS

>
v
U
m
z
=
X
O

Color code of Color code of
quick-connection cable quick-connection cable
Connector pin No. for Connector pin No. for
power supply side | Power suppy side power supply side . Poer supply side
] 50V Bluel: ] FV {Brownj:
A T2024V00 —L

)JrVvam'im%
it

1

s

MODE i 4 & :
10kD; ! (Black) & ¥ F &
o 3

+5\V Input device
ide

!
!

Main circuit
+{5
+5
< -
S
=
=}
=
o
i~
i g
Main circuit

10k : H TN 1652
S lenite LA
E‘-COM.(OV]' oV 3 ANCOM( V)
— 3R Conrector pin N for input device side " Connector i No.for nut devce i
Internal circuit<=—&—>Users’ circuit Internal circuit<—&—Users’ circuit

Symbols...D1 to Ds: Reverse supply polarity protection diode | | Symbols...D1 to Ds: Reverse supply polarity protection diode
Tri to Tra: PNP input transistor Tri to Tra: NPN input transistor
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Upper Communication Unit for Digital Sensors / SC-GU1-485

Conforming to
EMC Directive

We now offer remote maintenance for sensors!
Also reduces the work required to the system

to start running!

Centralized control and setting of scattered digital sensors
(FX-301/305) is possible using a PLC or personal computer

<Touch screen monitor example>

Device A monitor ||l Menu Back

cleaning process

Liquid evel detection sen:
Tank A
Liquid evel detection sensor 2

) © Sensor incident light intensity
[Commumcahle ® Sensor settings verification
commands ® Sensor output status
© Threshold value settings, etc.

The sensor settings and operation can be checked on
the touch screen, greatly improving ease of operation!

|
el
Control and settings can be carried out remotely
Setting and checking incident light intensity for digital
sensors (FX-301/305) that are scattered inside and outside
equipment can be carried out remotely for all sensors by
using the SC-GU1-485, which greatly improves ease of
operations such as monitoring equipment that is running and
also equipment starting and maintenance.

[ End unit (SC-GU1-EU: Accessory) |

Ideal for workplaces such as
semiconductor and LCD manufacturing lines where there
are restrictions on operators entering and exiting

Wire-saving connector (Note)
(CN-701: Optional)

Link cable
(SC-GU1-CCO02: Accessory)
To PLC or PC
S-435 communicaton) E—|Quick-connection cable
(CN-73-C2: Accessory

Main unit

(SC-GU1-485) 24V DC power supply

Applicable digital sensor
Fiber sensor FX-301 (Updated version), FX-305
Note: Used when the output signal is sent via a SC-GU1-485 to the PLC. If
the output signal is sent directly to the PLC, a quick-connection cable
(CN-72-C[], CN-71-C[J) should be used.

Less wiring and installation work

Up to a maximum of 16
sensors can be connected
side by side. Power can be
supplied to all of them at
once, so that less wiring and
installation work is required.
Wire-saving connectors also
makes it possible to send
output signals to the PLC in
a single batch.

LU UL
Terminal block is not required for signal
ion via RS-485 icati

H Example of use in semiconductor

Pipe-mountable
liquid level detection fiber

fib
Contact type liquid .
level detection fib e = |

Communication speed 57.6 kbps

High-speed communication at a maximum speed of
57.6 kbps allows the operator to instantly check information
such as the incident light intensity and output statuses of the
digital sensors.

High general applicability so that any type of PLC can be used
RS-485 communication provides a high level of general
compatibility so that any type of PLC can be used. Integration with
existing systems is possible without the need to change PLCs.

Compatible with all PLCs
equipped with RS-485
compatible units

RS-485 communication

Series connection of a maximum of 31 nodes is possible
A maximum of 31 nodes can be connected in series. This is
ideal for flexible handling when the sensors are to be
installed in scattered locations or if more sensors are added.

3 node 4 node -

---Max. 31 node

2 node

1 node

SUNX)
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SPECIFICATIONS

OPERATION VERIFICATION PROGRAM DOWNLOAD SERVICE

Type

Main unit

Item Model No.

SC-GU1-485

Applicable sensor

FX-301(P)(Note), FX-305(P)

Connectable units

Max. 16 units of sensor per SC-GU1-485

Connectable nodes

Max. 31 nodes

Supply voltage

24V DC £ 10 % Ripple P-P10 % or less

Current consumption

45 mA or less (10 mA or less for SC-GU1-EU)

Communication method

2 wire half duplex method

Communication speed

57,600 bps / 38,400 bps / 19,200 bps / 9,600 bps Selectable by DIP switch

Synchronization method

Asynchronous communication method

Electrical characteristic

Conforming to EIA RS-485

Total extension

Communication cable: 100 m 328.084 ft or less [SC-GU1-485
(termination) to PLC],

| h
engt Power supply cable: Less than 10 m 32.808 ft
—10to +55°C + 1410 +131 °F (If 4 to 7 sensors are connected in
Ambient cascade: —10 to +50 °C +14 to +122 °F, if 8 to 16 sensors are
temperature connected in cascade: —10 to +45 °C +14 to +113 °F)(No dew
condensation or icing allowed), Storage: —20t0 +70°C —4 1o +158°F
Material Enclosure: Heat-resistant ABS
Weight 35 g approx. (10 g approx. for SC-GU1-EU)
SC-GU1-EU (End unit): 1 pc.
Accessories CN-73-C2 [Quick-connection cable (cable length 2 m 6.562 ff)]: 1 pc.

SC-GU1-CCO02 [Link cable (cable length 0.2 m 0.656 fi)]: 1 pc.

Note: Applicable units are for the FX-301(P) after version update. Do not use
the previous version of FX-301(P).

The updated version of
FX-301(P) has the ‘NAVI’

The SUNX website download data service lets you download
operation verification programs to a personal computer.
(http://www.sunx.co.jp/)

Monitoring example

D Operating environment
) e “1 0S: Windows 98 Second Edition
(standard English language installation only) or later
CPU: Pentium I 400 MHz processor or higher
(Pentium 450 MHz or higher recommended)
Memory: 64 MB or more
(128 MB or more recommended)
Free hard disk space: 10 MB or more
Serial port: RS-232C compatible

Details that can be checked:
Sensor threshold values, output statuses, configuration
seftings, teaching and timer period setting changes, efc.

Notes: 1) Note the following when using this software.
The software is supplied as freeware. Copyright is retained by SUNX
Limited. You must agree to the following conditions before using the software.

Conditions of use

« SUNX does not guarantee the correct operation of this software. SUNX
takes no responsibility for any direct or indirect losses, damage, loss of profit
or any other problems arising as a result of using or operating this software.

2) When connecting the SC-GU1-485 to a personal computer, you will
need obtain a interface converter (RS-232C 4@ RS-485 converter)
and cable to connect between the computer and the interface converter.

OPTION

[e]
printed only on single side. CN-701 (Wire-saving connector)
(See the right figure.) Note: Used when the output signal is sent via a
. . SC-GU1-485 to the PLC.
DIMENSIONS (Unit: mm in)
SC-GU1-485 Main unit SC-GU1-EU  End unit (Accessory)
36.2
“1.425 (( ‘
- 64.5
. c i |
. - ingﬁg;gpz(ég;) Conjmunication 2.539
02 - 5 window
o Power indicator 10 . 27.8_ |
r (Green) 0.197 oo™ 1.004
v — 1 T <
155 [ @ 2l ! 27
Zm|sls 25
0728 385 4 % HEBBE@ B, m 1.(163

Lower communication error indicator (Red) L = 1‘ ¢ )

Upper communication error indicator (Red) ﬁ2é'7354> Reset switch (85552 ?Lg;%b:‘: L\?i:i?r?[gmrail 365 145
Cfnd foation 278 ) Connector for upper a8t 0571
window ____ [ 1094 | | communication

, 495 CN-701 Wire-saving connector (Optional)

0 A
o839

T
4.45
0.175

All information is subject to change without prior notice.

SUNX)

Sensing the Future

http://www.sunx.jp/

e 2.539
Suitable for 35 mm
1.378 in width DIN rail

SUNX Limited

486-0901, Japan
Phone: +81-(0)568-33-7211
FAX: +81-(0)568-33-2631

Overseas Sales Dept.
Phone: +81-(0)568-33-7861
FAX: +81-(0)568-33-8591

2431-1 Ushiyama-cho, Kasugai-shi, Aichi,

Printed on 100% recycled paper PRINTED IN JAPAN
No. CE-FX300-1-5 December, 2006



Digital fiber sensor FX-301(P) has been modified since
production in June. 2004. Hence, this instruction manual has

been changed to reflect the modifications. SUN@

INSTRUCTION MAN

[ Photoelectric Sensor | Digital Fiber Sensor
FX-301 Series

Thank you very much for using SUNX products. Please read this Instruction Manual
carefully and thoroughly for the correct and optimum use of this product. Kindly keep
this manual in a convenient place for quick reference.

2 @ Never use this product as a sensing device for personnel protection.

@ In case of using sensing devices for personnel protection, use
products which meet standards, such as OSHA, ANSI or IEC etc.,

WARNING for personnel protection applicable in each region or country.

For further details on the fiber sensor amplifier, please refer to the SUNX home
page (http://www.sunx.co.jp/) or contact our office.

Kl SPECIFICATIONS

Type Connector type Cable type
Model l NPN output FX-301 FX-301-C1
item\__NO- [ PNP output FX-301P FX-301P-C1
Supply voltage 12 to 24V DC+10% Ripple P-P 10% or less
Normal operation: 960mW or less
P i (current consumption 40mA or less at 24V supply voltage)
ower consumption ECO mode: 600mW or less
(current consumption 25mA or less at 24V supply voltage)
<NPN output type> <PNP output type>
NPN open-collector transistor PNP open-collector transistor
+ Maximum sink current: 100mA (Note 1) = Maximum source current: 100mA (Note 1)
Output - Applied voltage: 30V DC or less - Applied voltage: 30V DC or less
(between output and 0V) (between output and +V)
+ Residual voltage: 1.5V or less - Residual voltage: 1.5V or less

[at 100mA (Note 1) sink current] [at 100mA (Note 1) source current]

Light-ON or Dark-ON, selectable with jog switch
Incorporated

H-SP: 65 11 s or less, FAST: 150 i s or less, S-D: 250 i s or less

STD: 250 i s or less, LONG: 2ms or less

selectable with jog switch

Display 4 digit red LED display

2-level teaching / Limit teaching / Full-auto teaching / Max. sensitivity

teaching / Manual adjustment

[ Output operation
[ Short-circuit protection

Response time

Sensitivity setting

Fir?e sensitivity ) Incorporated
adjustment function
Incorporated with variable ON-delay/OFF-delay/ONE-SHOT timer,
switchable either effective or ineffective (Timer: approx. 0.5 to 9999ms)
Interference prevention | Incorporated [up to four fibers can be mounted adjacently (However,
function H-SP mode is two fibers)]

-10 to +55°C (If 4 to 7 units are connected in cascade: -10 to +50°C,

if 8 to 16 units are connected in cascade: -10 to +45°C)

(No dew condensation or icing allowed), Storage: -20 to +70°C

35 to 85% RH, Storage: 35 to 85% RH
Red LED (modulated)

Enclosure: Heat-resistant ABS, Transparent cover: Polycarbonate

Timer function

Ambient temperature

Ambient humidity
Emitting element

Material Press switches: Acrylic, Jog switch: Heat-resistant ABS
Cable — l 0.3mm? 3-core cabtyre cable, 1m long
Weight 20g approx. 60g approx.

Notes: 1) 50mA, the connector type FX-301(P) five, or more, amplifiers are connected in cascade.
2) When the power supply is switched on, the light emission timing is automatically set for
interference prevention.
3) The cable for amplifier connection is not supplied as an accessory. Make sure to use the
optional quick-connection cables given below.
Main cable (3-core): CN-73-C1 (cable length 1m), CN-73-C2 (cable length 2m)
CN-73-C5 (cable length 5m)
Sub cable (1-core): CN-71-C1 (cable length 1m), CN-71-C2 (cable length 2m)
CN-71-C5 (cable length 5m)

A MOUNTING

l How to mount the amplifier ] \
(@ Fit the rear part of the mounting section of the amplifier )
@ ;8
T_J~o

on a 35mm width DIN rail.

(2 Press down the rear part of the mounting section of the
unit on the 35mm width DIN rail and fit the front part of
the mounting section to the DIN rail.

35mm width DIN rail

l How to remove the amplifier

@ Push the amplifier forward.
(@ Lift up the front part of the amplifier to remove it.

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

l How to connect the fiber cables

Be sure to fit the attachment to the fibers first before inserting the fibers to the
amplifier. For details, refer to the instruction manual enclosed with the fibers.

@ Snap the fiber lock lever down.
@ Insert the fiber cables slowly into the inlets until they stop. (Note 1)
@ Return the fiber lock lever to the original position, ill it stops.

Notes: 1) In case the fiber cables are not inserted to a position where
they stop, the sensing range reduces. In case of a flexible fiber,
take care that it may bend inside the amplifier, during insertion.

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.

El CONNECTION OF CONNECTOR TYPE FX-301(P)

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 projection with the groove at the top portion of the
amplifier connector. ~

@ Insert the connector till a click is felt.

Disconnection method

@ Pressing the projection at the top of the quick-connection
cable, pull out the connector.
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.

3 CAUTIONS

@ When the emission halt of the emitting power switching function is set from 'OFF" to 'ON', the
output may be unstable. Do not use the output control for 0.5 sec. after starting emission.

@ Make sure that the power supply is off while wiring.

@ 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 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.

@ 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.

@ Take care that short-circuit of the load or wrong wiring 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.

@ For the cable to connect to the connector type sensor FX-301(P), be sure to use
the optional quick-connection cable.

@ Extension up to total 100m is possible with 0.3mm?2, or more, cable. However, in
order to reduce noise, make the wiring as short as possible.

@ 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.

EH CASCADING

@ Make sure that the power supply is off while adding 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 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.

@ 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.

@ 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[0)
as the quick-connection cable for the second amplifier onwards.

@ In case of using the connector type FX-301(P) with the cable type FX-301(P)-C1
in cascade, mount the identical models together.

@ In case the modified version units are mounted with the conventional version
units in cascade, place the modified version units to the right side (see from
the connector side) of the conventional version units. For a difference be-
tween the modified version unit and the conventional version unit, refer to
'[B A DIFFERENCE BETWEEN THE MODIFIED VERSION UNIT AND THE
CONVENTIONAL VERSION UNIT".

@ The settings other than the interference prevention function cannot be transmitted
between this product and other digital fiber amplifiers. Therefore, in case both
models of amplifiers are mounted in cascade, be sure to mount identical models
together. However, the interference prevention function is not incorporated into the
FX-303(P). Take care when the sensors are mounted in cascade.

@ Since the communication function of this product and that of the FX-301(P)-F is differ-
ent, if these models are mounted in cascade, do not use the communication function.

Groove

Projection

Quick-connection cable,

Projection

[ For mounting and removing the amplifier, refer to 'El MOUNTING'. ]

Cascading method

(D Mount the amplifiers, one by
one, on the 35mm width DIN
rail and make them close each
other.

@ Insert the connector of the
quick-connection cable to the
connector part of the amplifier.

(3 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).

@ Pressing the projection at the
top of the quick-connection
cable, pull out the connector.

(2 Remove the amplifier.

Sub cable (CN-71-C[)
(optional)

Main cable (CN-73-C[])
(optional)

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

End plates (MS-DIN-E)
(optional)
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[@ /0 CIRCUIT DIAGRAMS

@ NPN output type

Terminal No. of connector type  Cable type / Color code of quick-
connection cable

D1 (Brown) +V (Note 1) Terminal arrange-
S ie—— ment diagram of
3 L the connector type
S (Black) Output +J_12 to 24V DC FX-301 P
5 - T £10%
2 Ta Iii’z.n 100mA max. (Note 2) I @ +V
3 (Blue) OV (Note 1)

® Output

Internal circuit~—é— Users' circuit

@ PNP output type

Terminal No. of connector type Cable type / Color code of quick-
connection cable

(Bron) +V (Note 1) Terminal arrange-

{ ment diagram of
L

A Zoz the connector type

T 100mA max. (Note 2) +L 121024V DC Ex.301p

- +£10%

@ +V

Sensor circuit

(Black) Output

Dy (Blue) OV (Note 1)

@® Output

Internal circuit«~—o— Users' circuit

Notes: 1) The quick-connection sub cable does not have +V (brown) and OV (blue).
The power is supplied from the connector of the main cable.
2) 50mA max., the connector type FX-301(P) five, or more, amplifiers are connected in cascade.

Symbols...D1, D2: Reverse supply polarity protection diode
Zp1, Zp2: Surge absorption zener diode
Tr1: NPN output transistor
Tr2: PNP output transistor

PART DESCRIPTION
MODE indicator / L/D ON (Yellow)

Operation indicator (Orange)  Stability indicator (Green) / MODE indicator / TIMER (Yellow)

AN R %I{/D @ PUSH N0
| BRI )

+ «Z>
MODE indicator / RUN (Green)
MODE indicator / TEACH (Yellow)
MODE indicator / ADJ (Yellow)

MODE indicator /
PRO (Yellow)

Digital display (Red)

E1 OPERATION PROCEDURE

Jog switch

@® PRO mode

| - Response time change function' 5°£4* -+ Stability function '5¢64 " MO:E n.PR.O1
- Timer setting function 'g£L 4" = Shift function 'SHFE mode setting'.
- Hysteresis function ' #45' - Emitiing power selection function ' P2 *

@Tu m

- Digital display setting function 'd /57"
- Digital display inversion function 'turn '
- ECO mode setting function '£co

Refer to ' [ PRO
MODE PRO2
mode setting'.

@Tu m

Refer to ' [ PRO
MODE PRO3
mode setting'.

- Data bank load setting function ' chl 5"
- Data bank save setting function 'ch5A"

@Tu m

PRO4 Refer to ' [ PRO
MODE PRO4
mode setting'.

- Remote data bank save
setting function 'ch58"

~ Communication lock function ' £ -£ ¢

- Back-up function '5-u#"

- Setting  condition  copy
function 'oPY"

- Remote data bank load
setting function 'chld"

@ @Turn
Refer to ' [ PRO

Turn
) " I A " N MODE PRO5
| - Code setting function '{odf Adjust lock setting function mode setting'.

+ 0-ADJ setting function 'Adu" Alle!
- Setting reset function '~ 5L "

El TEACHING MODE

l 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 object absent conditions. Normally, setting is done by this method.
- Set the fiber within the sensing range.

- Press MODE key to light up MODE indicator / TEACH é Press

* Press Jog switch in the object present condition.

@ 567 - If the teaching is accepted, the read incident light intensity &
blinks in the digital display. Press

Step | Display Description

@

® - The MODE indicator / TEACH (yellow) blinks. &

@ When the power supply is switched on, communication + Press Jog switch in the object absent condition. Press
self-check is carried out and normal condition is - If the teaching is accepted, the read incident light intensity blinks in the digi-
displayed [MODE indicator / RUN (green)] lights up and tal display and the threshold value is set at the mid-value between the inci-
the digital display shows the incident light intensity. @ dent light intensities in the object present and the object absent conditions.

After this, the judgment on the stability of sensing is displayed.
MODE key Jog switch In case stable sensing is possible: ' 9aod ' is displayed.
Turn In case stable sensing is not possible: ' #A-4 ' is displayed.
Press Press = o Talh] -
+' side -' side ® i + The threshold value is displayed.
® /34| | - The incident light intensity appears in the digital display and the setting is complete.

*1: When Jog switch is pressed, the setting is confirmed.

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

*3: Cancellation is possible by pressing MODE key during setting.

*4: When Jog switch is turned in the 'RUN' mode, the current threshold value is displayed.
And then, the current incident light intensity display appears again automatically.

@ NAVI mode

[ RUN_ TRun |
'[ This indicates normal sensing operation. ]

\ é Press
TEACH | Teaching

Sets the threshold value by, '2-level teaching' or
'limit teaching', 'full-auto teaching', 'Max. sensitivity

teaching'.
\ é Press
ADJ [ Adjust

[ Allows fine adjustment of the threshold value.

\J é Press
[ UDON [L-ON/D-ON ] Refer to ' lll OUTPUT OPERATION
[ Sets output operation either Light-ON, or Dark-ON. ] SETTING MODE'.

\ é Press
[ TImMER T Timer

[ Configures operation of the timer.

|/ é Press
PRO_[Pro Refer to ' ffl PRO MODE'.
Allows various detailed settings to be configured, such » @ To PRO mode

as optical communications, save/load and other settings.
§ Press

é Press

Refer to ' El TEACHING MODE'.

Refer to 'l THRESHOLD VALUE FINE
] ADJUSTMENT MODE'.

] Refer to ' [ TIMER OPERATION
] SETTING MODE'".

Note: In case of using the fibers, if Jog switch is pressed in the object absent condition at @ and @),
the sensitivity is set to the maximum.

In case of 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.

é Press

Step | Display Description

- Set the fiber within the sensing range.

@ = Press MODE key to light up MODE indicator / TEACH o —
ellow). ENs
betow) i aitiiiiil=
- Press Jog switch in the object absent condition.
@ - If the teaching is accepted, the read incident light intensity
blinks in the display. Press
® 7 73,7, + The MODE indicator / TEACH (yellow) blinks.
e + Turn Jog switch to the '+ side or the -' side. Turn

- If Jog switch is turned to the '+' side, ' 1 " 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 @. Turn to '+'side
(Note) 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 @. Tym to ' side
(Note) This is used in case of thru-beam type fibers.

High

t L-- ,,7 _/Sensitiity level
Sensitviy 1009|4157 | || 4 /Sensitviy evel
ovar " 100% T [ with object absent
L B @ ~ N Sensitvity level

i

Low 0
Turn to - side
good = After this, the judgment on whether the set shift amount is possible or not will be displayed.
® > When the shift is possible: ' 900 ' is displayed.
hlqt‘d When the is not possible: ' 44 ' is displayed.
® 1420] | - The threshold value is displayed.
@ /839' - The incident light intensity appears in the digital display and the setting is complete.

Note: 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 ' [l PRO MODE / PRO1 mode setting'
for the setting method.



In case of full-auto teaching

@ Full-auto teaching is used when it is desired to set the threshold value without
stopping the assembly line, with the object in the moving condition.

Step | Display Description
« Set the fiber within the sensing range. é Press
@ - Press MODE key to light up MODE indicator / TEACH

(yellow).

oL /o
s )=
« Press Jog switch continuously for 0.5 sec. or more with the ob-
@ ject moving on the assembly line. (The incident light intensity
is displayed during sampling.) Press
® - 'Ruko'is displayed on the digital display. Release the jog switch when the ob-

ject has passed.

- If the teaching is accepted, the read incident light intensity blinks in the digi-

S’aod tal display and the threshold value is set at the mid-value between the inci-|

@ dent light intensities in the object present and the object absent conditions.
After this, the judgment on the stability of sensing is displayed.

In case stable sensing is possible: ' G504 ' is displayed.

In case stable sensing is not possible: ' H7-4" is displayed.

- The threshold value is displayed.

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

@ Fine adjustment of the threshold value can be done RUN
when MODE indicator / ADJ (yellow) lights up. AD.
+ When Jog switch is turned to the '+' side, the threshold
value increases (sensitivity decreases).
When Jog switch is pressed, the threshold value is confirmed.

e e S

Turn to '+' side. Turn to '+' side. Press  Confirmed

i 39— i 35— i3 —>{ id 78]

+ When Jog switch is turned to the '-' side, the threshold value decreases (sensitivity
increases).
When Jog switch is pressed, the threshold value is confirmed.

Turn to '-' side. Turn to '~ side. Press  Confirmed

Lig 39— i 33— i 3T—>{ 23]
il OUTPUT OPERATION SETTING MODE

@ The output operation setting can be done when MODE ?ElrfoNH
indicator / L/D ON (yellow) lights up. ADJIED
+ The output operation is changed when Jog switch is
turned to the '+' side or the '-' side.

When Jog switch is pressed, the threshold value is confirmed.

| 7¢

Turn Press Confirmed

L -gnle—>d-an—>d-0nl
il TIMER OPERATION SETTING MODE

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

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

@ Refer to '[EPRO MODE / PRO1 mode setting' for the setting method of the OFF-
delay timer, ON-delay timer and ONE-SHOT timer intervals.

@ ‘OFF delay\

Turn Itimer |

(Without timer)

|
et &
Tun Y Press: Confirmed

C e

0501

|ONE-SHOT | @ [ON-delay |

\timer l \timer |
Turn

Notes: 1) The timer interval set in the PRO mode is displayed.
2) The factory setting is without timer ' g .

i PRO MODE

@ For details of the settings and the setting procedure of the PRO mode, refer to the
SUNX home page (http://www.sunx.co.jp/) or contact our office.

@ PRO settings can be done when MODE indicator / PRO TF‘E%:
(yellow) lights up. ADJ

PRO1 mode setting

S

[H = 5P [utra high speed | Respanse time:515 orlss |
[FASE] [High speed |
l S -d| l IREdUWd intensty (Note) [ Response time: 25015 or less ]
l
[

Response time: 150 s or less l

{5&0’ l lStandard

l,‘_ D,-'S'l lLong-range

Response time: 250t s or less l

Response time: 2ms or less l

@ Note: The S-D mode is suitable for delicate sensing, such as when
Turn the received lights is saturated due to too short a sensing dis-
tance or when detecting translucent objects, etc.

&Pres s @Tum
E<—. Without timer

oro}<—> {7l oFF-delay timer ]
l Dl’ld}‘_. /0 l ON-delay timer l
l OSO‘}‘_. /[/ l ONE-SHOT timer l

& Press v

E @ The range of available timer delays is
LS T i :

:EL

rn 0.5ms, 1to 9999ms (1ms increments).

} @Turn
&Pmss lH-G ,'l l Hysteresis: Small l

-{H-G’Bl l Hysteresis: Standard l

IH'[/’BI l Hysteresis: Large l

j @Turn
&Press lS o ,’l l Margin width: 5% l

‘{5 F’El l Margin width: +10% l

3] l Margin width: =15% l

VT‘

g Turn

& Press

Y

@ ,’SP] l Amount of shift: 15% approx. l
A

@Turn

The amount of shift can be changed approx. 5 to
80% (5% step).

\ s } @Tum
Pc}_'i -{‘ v Emitting power Hi

KR
L™
[

Emitting power Lo

DFF Emission halt

Note: Only in the response time * H-SP mode, ON condition, the emit-
ting power is 3 level.
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PRO2 mode setting

& Press

Proc

g Turn

d 5P
A

g Turn

=

»lS
3
2

@Tu m

Ec

PRO3 mode setting

& Press

<
<
3
@
13
a

Y &Press
o

S

PRO5 mode setting

-{d ,'S’&l l Incident light intensity display

&Press &Press &Press &Press
ProS —ilodf ] E]

I Txly]
(RIRIRIN]

l- - -F’] l Percentage display

[PHL ][ Peak hold display

[5HL ] [ Botiom hold display

S

H o F] [ um oFF

l gnl l Turn ON

S

H oFF|[Eco oFF

[ onl[ecoon

@Tu mn
e[| &>

@Tu m

Press

SA— Idchl[ 1cH ]

A A (Blinking)

(Note 1) &Press
@ ) : Select the
Turn : Confirmed desired code 1<~

Press Turn  (Note 2)
........... e
Y &’ress &
] P
WH o o EE ress

2. K [GEE— 00— 07

\

@TurnJ &Press &PreséBlinking)
‘ =
[A_L cJe—]  on|[Adustiockon ]

l OICFI l Adjust lock OFF l

@ @Tum A
Turn
v &Pr&ss = &Press
5E5 -

rhEE
Cancel é Press

Notes: 1) When any code other than the codes given in the Code setting table below is used, '----
is displayed. The factory setting is ' G554,
2) When the code setting function is used, refer to the 'Code setting table' given below.

Goes to 'RUN' mode
after blinking twice.

. RUN|CO s 751 C&=3IL / D
Code setting table Teon| = DI U 5 fen
Apo| 100 I e
I EE
@Tum 1st figure 2nd figure 3rd figure 4th figure
Direct | Response |Hy s te- || Direct | L-ON/ Disol Direct |Adjust | Timer Direct Ti
code |time resis code | D-ON 1SP3Y || code [lock operation | code imer
= ] ] - 7 ]
2 L/ |STD |Ho(saad|| [/ | L-ON | digit || {/ | ON | NON || /; OFF
I} ) ) I}
= 1 | STD  |H-03 (large) 1 | L-ON |Percent h ON  |OFF-delay|| 1ms
Joich : ; ; /
,_-' STD  |H-01(small)|| =" | L-ON |Peak hold| = ON  |ON-delay| ,_-' 3ms
< | LONG [e2sandar)|| < | L-ON [Botomto| 5 | ON [onesHor]| 7 5ms
Y | LONG |H03 (arge)|| 4 | D-ON | digit || 4 | OFF | NON | Y 10ms
5 | LONG [Hot (smal)|| 5 | D-ON |Percent|| 5§ | OFF [oFF-dely| &5 30ms
5 | FaST |heag|| 5 | D-ON [Peakhold| & | OFF |ON-delay| & 50ms
7 FAST |H03 (arge)|| 7 | D-ON [Botomhois|| 7 | OFF |oNE-SHOT|| /7 100ms
& | FasT [Hotman|| — | - - - - - & 300ms
5 |sp |hesew| — | — - -1 - - |5 500ms
- - - -| - - -| - - | R 1s
; @Turn - - - - - - - - - b 2s
-
a0 & & 0 I ™
- - - - - - - - - 4s
Cdch ?
= - - - - - - - - - 5s
J’OIE h Cancel -
! e.g.) 3) In order to change PRO mode setting to 'RUN' mode, press MODE key for 2 sec. or more.
When set
Press
y toch [ KEY LOCK FUNCTION

L

H i k][ icH

Cancel

eg.)
éb Press When set

y tochd

L

'{ OFFI l Communication lock function OFF ]

l Oﬂl l Communication lock function ON l

L

-{ on] l Back-up ON l

@ If the jog switch and MODE key are pressed for more than 2 sec. at the same time
in 'RUN' mode condition, the key operations are locked, and only the threshold val-
ue confirmation function or the adjust function (valid only when the adjust lock
function is canceled) is valid.

To cancel the lock function, press both the keys for more than 2 sec. once again.

iE A DIFFERENCE BETWEEN THE MODIFIED VERSION
UNIT AND THE CONVENTIONAL VERSION UNIT

@ The unit that 'NAV!' is printed only on a side is the modified version unit. The unit
that 'NAVI' is printed on the both sides is the conventional version unit. Make sure
to check this when both version units are used together.

<Modified version unit>
('NAVI' is printed only
on a side.

I

<Conventional version unit>
'NAV!' is printed on the '
both sides.

SUNX Limited

Head Office

2431-1 Ushiyama-cho, Kasugai-shi, Aichi, 486-0901, Japan
Phone: +81-(0)568-33-7211 FAX: +81-(0)568-33-2631
Overseas Sales Dept.

Phone: +81-(0)568-33-7861 FAX: +81-(0)568-33-8591

http://
WWW.SUNX.CO.Jp/

PRINTED IN JAPAN






N P S SERIES

ON / OFF Input Sensor Controller
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= - Multi-functional slim
&4 sensor controller

ON/ OFF Input

i

DIN rail mounting Two outputs: contact and non-contact ~ Connects two sensors | NPS-C7W

Mountable on 35 mm DIN rail
by one-push. It reduces mounting
space and mounting operations.

Useful for various applications because
the controller has two outputs, relay
contact and NPN open-collector transistor
output. (NPS-C7 and NPS-CT7 only)

Two sensors can be connected, and
two independent outputs are generated.

35 mm
width DIN rail

Edge trigger ' NPS-CT?7

Synchronized input is possible at either the rising or the falling edge of the external synchronization signal. With this, now
only one controller suffices where earlier two were required in applications, such as, detecting presence of bottle caps.

d XIdN3addVY

Example: Detecting presence of cap on bottle

« Conventional method *» Using NPS-CT7

E Sensor signal input

Sensor for sensmg

Nocap Cap present
Sensor signal
input

Effective (condition for making output ON)
Ineffective

“Sﬁ

846

Controller Output

External

External

. Effective
synchronization

synchronlzatlon NPS-CT7 Output  input 8 Ineffective (condition for disabling output)
input Controller Extomal 5 us approx. —=i~— oN
~ with timer xternal

0 fime synchronization Output OFF

Synchronizing
sensor

Sunx)

input

%M |



ORDER GUIDE

NPS

Power supply External synchroni- | ;

Type Appearance Model No. |Supply voltage ol S Output i e Timer function
[0}
[2]
= 2V DC*E10 %
< 1 =+ o :
E NPS-C7 150 mA max. Gate trigger
Jo
[0}

« Relay contact 1c
B * NPN open-collector
transistor
(0]
o
=
£
5 100 0 240 VAC |12V DC %10 % Gate trigger | tr00 function
5} NPS-CT7 | fig9, 130 mA max. and edge | solectaple timer
=% trigger
ey
=)
T
c
S
©
[}
c
8 Rel tact 1
3] 12 V DC %= 10 % | Relay contact 1c
s NPS-C7W 120 mA max. two outputs
3
2]
g
(=
Accessory

* NPS-CV (Protection cover)

sunx) | 847
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= SPECIFICATIONS
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= DIN rail mounting
75 Type ; .
General use High-performance Two sensor connection
§_ Item Model No. NPS-C7 NPS-CT7 NPS-C7W
= Applicable sensors Photoelectric sensor, inductive proximity sensor, etc., with NPN transistor output or relay output
[T
8 Supply voltage 100 t0 240 VAC +10 %
E Power consumption 6 VAor less
< Power Voltage 12 V DC = 10 % (incorporated with short-circuit protection)
supply
for sensor Current 150 mA 130 mA 120 mA
Relay contact 1c NPN open-collector transistor Relay contact 1¢
+ Switching capacity: » Maximum sink current: 100 mA or less « Switching capacity:
250 V 3 A AC (resistive load) « Applied voltage: 250 V 3 A AC (resistive load)
Output * Electrical life: 100,000 switching operations or more 30V DC or less (between output and 0 V) « Electrical life: 100,000 switching operations or more
(rated load)(at 1,800 operations/hour) « Residual voltage: (rated load)(at 1,800 operations/hour)
* Mechanical life: 10 million switching operations or more 1V orless (at 100 mA sink current) * Mechanical life: 10 million switching operations or more
(at 36,000 operations/hour) 0.4 V or less (at 16 mA sink current) (at 36,000 operations/hour)

Output operation Switchable normal operation or inverse operation

Response time Relay contact: 10 ms approx., NPN open-collector transistor: 5 us or less ‘ 10 ms approx.

Power Red LED (lights up when the power is ON)

Output (Note) Red LED (lights up when the output is ON)

Red LED (Iights up when the sensor )

Sensor signal input signal input is effective

Indicators

External
synchronization input

Red LED lights up when the external )

synchronization input is effective

External synchronization function Gate trigger Gate trigger and edge trigger
Three function selectable timer
Timer function Delay time: switchable either )
40 ms to 1 sec. or 0.4 sec. to 10 sec.

° Ambient temperature —10to+50°C (No dew condensation or icing allowed), Storage:— 30 to+ 70 °C
o

§ Ambient humidity 35 to 85 % RH, Storage: 35 to 85 % RH

é Noise immunity Power line: 1,500 Vp, and 0.5 us pulse width (with noise simulator)

g Voltage withstandability 1,500 V AC for one min. between the power and the output terminals

qé Insulation resistance 10 MQ, or more, with 500 V DC megger between the power and the output terminals
‘% Vibration resistance 10 to 55 Hz frequency, 0.75 mm amplitude in X, Y and Z directions for two hours each
“ Shock resistance 100 m/s2 acceleration (10 G approx.) in X, Y and Z directions for two times each
Material Enclosure: ABS, Terminal block: PBT (Glass fiber reinforced)

Connecting method Terminal block

Weight 160 g approx.

Short bar: 1 pc., NPS-CV (Protection cover): 1 pc., Short-circuit protection plate: 1 pc.

REEEES0IES Adjusting screwdriver: 1 pc. (NPS-CT7 only)

Note: In NPS-C7W, two output indicators, Sensor 1 output indicator and Sensor 2 output indicator, have been incorporated.
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I/0 CIRCUIT AND WIRING DIAGRAMS

NPS-C7
NPS-CT7
I/0 circuit diagram Terminal arrangement diagram —
=]
Terminal No. o
] Y S — 13] [14] [15] [16] £
] © ocC
o | <%1ootoz4ov»\c 0 |12 IN |50y g
Ui +10%
circuit
L 9| [10] |11] |12 ~
- o] o] 1] [ >
| 0 |+12| ES o
g —® com. 1
—é_[ 7—@ NO { Relay contact 1c NPS- l:l
3 —@NC
| a0
1
= ('ID Not connected ﬂ ?‘ ’ ?‘
g J AC |cOM.| NO | NC
[ ov Gl ] [2] [] [4]
8 © Non-voltage contact or -
® 12V NPN transistor output Relay contact output
5.1 kQ | ) 100 to 240 V AC
" @S j ; trzvoes +10%
Q ] i :
GIE) Not connecte = o :E
@ 12v /
5.1kQ | N * :
100 @ | High: 4 to 12V, or open
Low:0to 1.5V
——(® OC (open-collector) output
4(77( | Note: Response time of the NPN open-collector transistor output of NPS-C7
@ oV and NPS-CT7 is 5 us. If a relay or a micro-switch (mechanical
L contact) is connected, its bounce may result in output chattering. Take
— ! o care of this aspect, especially when the timer function is used.
Internal circuit <—o—= Users’ circuit
NPS-C7W
I/O circuit diagram Terminal arrangement diagram
_7 | Terminal No. E ﬂ ﬂ ﬂ
:Sr‘fgf; | %)Qomzmwxc 0 |+12)IN1 n
PR *+10%
. P o] [1o] 1] [ig] v,
| 0 |[+12|IN2 —
5 —® com. 11 I— (a]
— F‘é[ 7—@ NO1  Relay contactic NPS-C7W z
3 —@ NCH1 J T}
o~ AC [COM.2|NO 2|NC 2 m
= COM. 2
® ! 5 6 71 |8
- —§ ——® NO2  Relay contact 1c T T T T m
2 § ch AC |COM.1|NO 1|NC 1 <
o
5 %1
| oy 1] [z [5] [3]
S \?J Non-voltage contact or N )
® 12V , NPN transistor output Relay contact output
1 100 to 240 V AC
Sike | IN2 O H +12v—e- +10 %
e P : i
@ Not connected = ‘
L ov
@ / or
12V
5.1k | x1 -
- N1 P ] High: 4 to 12V, or open
AN | Low:0to 1.5V
@® Not connected

Internal circuit <—o— Users’ circuit

SUNX) ‘ 849
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NPS

PRECAUTIONS FOR PROPER USE

possess control functions needed for accident

c This product is not a safety controller. It does not
prevention or safety maintenance.

Description

Function

Functional description
NPS-C7

NPS-CT7

NPS-C7W

850 | sung)

Power indicator
(Red LED)

Lights up when the power is ON

Output indicator
(Red LED)

Sensor 1 output
indicator (Red LED)

® | e ||

Sensor 2 output
indicator (Red LED)

Lights up when the output is ON.

Sensor signal input
selection switch

Selects the output operation.
INV.(T_EDNORM.

INV.: The output is ON when the sensor signal
input is High.
NORM.: The output is ON when the sensor sig-
nal input is Low.

Sensor 1 output
operation mode
switch

Sensor 2 output
operation mode
switch

Selects the output operation.

INV. ((C_E]DNORM.

INV.: The output is ON when the sensor signal
input is High.
NORM.: The output is ON when the sensor signal
input is Low.

Sensor signal input
indicator
(Red LED)

Indicates the state of the sensor signal input.
The operation differs according to the mode set
with & Sensor signal input selection switch.
INV.: Lights up when the sensor signal input is
High.
NORM.: Lights up when the sensor signal input
is Low.

External
synchronization
input indicator

Indicates the state of the external synchroniza-
tion input.
Lights up when the external synchronization input

(Red LED) does not disable the output.
Selects the operation of external synchronization.
External INV.(C_®]) NORM.

synchronization
operation mode
switch

INV.: The output is neglected when the external
synchronization input is High.
NORM.: The output is neglected when the external
synchronization input is Low.

Gate / Edge trigger
operation mode
switch

Selects Gate trigger or Edge trigger.
RGN DENE

_{ :Effective at the instant the external syn-
chronization input is applied.

_|'L : Effective over the period for which the ex-
ternal synchronization input is applied.

Delay time selection
switch

Selects the delay time.
1 sec.([_mW]) 10 sec.

1 sec.: Variable from 40 ms approx. to 1 sec. approx.
10 sec.: Variable from 0.4 sec. approx. to 10 sec. approx.

Selects the timer operation.

® ©

® Timer operation Ineffective ON-delay OFF-delay ONE SHOT
mode switch
(m_ D mDp (m D _mD
(m_ D D =D _mwD
Timer adjuster Set the delay time.

Terminal block
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NPS

Block diagrams (The diagrams below explain NPS’s operation in a simple manner. The actual circuits may differ slightly.)

NPS-C7

Sensor signal input selection switch

12V

NPS-CT7

[

NPS-C7W

Sensor 1 output
operation mode switch

12V

IN1o

Relay output
Open-collector
output

Sensor 2 output
operation mode switch

12V—— 1

——
IN2o

Delay time selection switch

Timer adjuster

: Sensor 1
7\ output indicator

. \7 Sensor 2
7\ Ooutput indicator

Relay
output 1

Relay
output 2

Relay output

Sensor signal input —_—
selection switch Q Q
12 V—g E /#
INo
APAL Sensor signal 5 OND
Z \dnput indicator L OFD
External synchronization Gate / Edge trigger AND °
operation mode switch operation mode switch ﬂé 0SD
12V = |Without timer| -&)-
Eso 3 7 9 ° P9t

b

o
%)'eralion mode switch

External synchronization
input indicator

Timer functions (NPS-CT7 only)

* NPS-CT7 has three types of convenient
built-in timer functions.

ON-delay (OND)

<Function>: Neglects short output signals.

<Application>: As only long signals are
extracted, this function is
useful for detecting if a line
is choked or for sensing
only objects taking a long
time to travel.

OFF-delay (OFD)

<Function>: Extends the output signal for
a fixed period of time.
<Application>: This function is useful if
the output signal is so
short that the connected
device cannot respond.

ONE SHOT (OSD)

<Function>: Outputs a fixed width signal
upon sensing.

<Application>: This function is useful
when the input spec-
ifications of the connected
device require a signal of
fixed width. Of course, it is
also useful for extending a
short width signal to a
desired width.

Various other applications are possible.

Selection switch and timer operation

Open-collector
output

Output indicator

. ) Sensor signal
Switch setting input| _ _ High
Sensor signal Timer operation | Output
input selection selection operation | L Ll L] Low
[ N —_— = = T ON
. OND || o || Input not inverted
5 || normal operation OFF
N ] ON
Q|| Input not inverted | {T|
D || ON-delay OFF

inv. (1 @) norm.

Input not inverted
OFF-delay

ono ][

Input not inverted
ONE SHOT

Input inverted
normal operation

Input inverted
ON-delay

000 (oo J[(owo

INV.

Input inverted
OFF-delay

Input inverted
ONE SHOT

(owo )| owo ||

| — =
1

I_—iil

OFF

ON

|

[

OFF

Timer period: T = Switchable, either 40 ms approx. to 1 sec. approx., or 0.4 sec. approx. to 10 sec. approx.

SUNX) ‘ 851
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NPS

PRECAUTIONS FOR PROPER USE

External synchronization function (NPS-C7, NPS-CT7 only)
« Gate trigger

The output is disabled when the external synchronization
input is Low [mode selection switch on NORM. (Note)] or
is High [mode selection switch on INV. (Note)] .

i 7 Effective
. I I (condition for
Sensor signal ! ! making output ON
input g 1 Ineffective
I
I
I

T
Lo
-
T Effective

External L

synchronization 0

input [ Ineffective
Lo i i condition for
- i i disabling output
l—l ‘ , ON

Output L OFF

Note: Since NPS-C7 is not incorporated with the selection switch, the output
is disabled only when the external synchronization input is Low.

» Edge trigger (NPS-CT7 only)
The sensor signal is judged at the instant the external
synchronization input rises up or falls down.
This sensor is ideal for cap presence detection that would
have required two controllers in the past.

Example: Detecting presence of cap on bottle
<Conventional> <NPS-CT7>
Sensor for sensing Sensor signal input

Controller

External
synchroni
input

Sensor signal input

7

NPS-CT7 = Output

N External
N synchronization
input

Output

=

ization
Controller
with timer

&

Synchronizing
sensor

No ca| Cap present
P pp Effective
. condition for
Sensor signal making output ON
input Ineffective

External A A

Effective
input L Ineffective

synchronization
condition for )

disabling output

t:5 us approx. —=! '=—

-| ON
OFF

Note: As the output time “ t "is only 5 s approx., extend it by using the OFF-
delay timer or the ONE SHOT timer.

Output

Mounting
* To mount NPS with screws, use M4 screws.
The tightening torque should be 0.78 N-m or less.

852 | sung)

Wiring
» Make sure that the power supply is off while wiring.
« Verify that the supply voltage variation is within the rating.

« Short-circuit protection plate
The short-circuit protection plate
is attached to terminal No. 1 to
prevent AC short-circuit. Flip the
plate up, connect the wire to
terminal No. 1, and then flip it
down.

« Short bar

The short bar saves wiring when a common power supply
is used for the AC supply terminal and the load supply of
the relay contact output.

The short bar is attached between the terminal Nos. 1 and
2 at the time of shipment from our factory. To use a
separate power supply for the output relay, make sure to
remove it.

Short-circuit
protection plate

Typical wiring diagram

—l Terminal No.
—

Power supply|
circuit

5
@
5
s
€
o
o

P

Short bar”

bar

Output relay

| Short-circuited
©| with the short
W

» Dimensions of suitable crimp terminals Unit: mm
Y-shaped type Round type
3.2 10 $32 10
| or more “or Iess" | l or more "or Iessﬂ
6 6 6 : 6
OI#&F or less or less or less
19 f I 19
orless T or less 4 T
(When crimped) (When crimped)

Note: Use crimp terminals having insulation sleeves.
Recommended crimp terminal: Nominal size 1.25-3

* NPS-C7 and NPS-CT7 do not incorporate a short-circuit
protection at the NPN open-collector transistor output.

Do not connect them directly to a power supply or a
capacitive load.

* The response time of the NPN open-collector transistor
output of NPS-C7 or NPS-CT7 is 5us. If a relay or a
micro-switch (mechanical contact) is connected, take care
since its bounce may result in output chattering.

* 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.

Others

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

» Avoid dust, dirt, and steam.

» Take care that the controller does not come in direct
contact with water, oil, grease, or organic solvents, such
as, thinner, etc.
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DIMENSIONS (Unit: mm in) The CAD data in the dimensions can be downloaded from the SUNX website: http://www.sunx.co.jp/

NPS-[]

Assembly dimensions with attached protection cover

—

3

[=1

=

External synchronization w

input indicator (Red) ™

Short-circuit ] i e (@)
protection plate Power Sensor signal input indicator (Red) g
=

o

Short bar indicator Output indicator (Red)

- 32 80
5 Bl 1.260 3.150
Timer adjuster Mode selection switches
@@ N VAR
32 80 | [= s \
‘ 1260 ‘ 3.150

‘ (83.5)

3.287)

i
D]
0
0
-
o

o
A

o

[h L 3 Gl
Suitable for 35 mm 1.378 in width DIN rail
2-4.5X5.50.177 X 0.217 oblong holes

[m i = ;2
J@ N i 1l os;»e
70
2.756

Notes: 1) The above drawing illustrates the dimensions of NPS-CT7.
The dimensions of NPS-C7 and NPS-C7W are identical to those given above.
2) The front panel of each model is different.
Refer to p.850 for more details of the front panels.
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