INSTRUCTIONS

Panasonic

Digital Fiber Sensor Amplifier
FX-5010, FX-5020, FX-5050-C2 Series

Thank you for purchasing products from Panasonic Electric Works SUNX
Co., Ltd. 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.

A WARNING

Functions:
e Teach
e Fine adjustment of the threshold value
e Select settings

@ | UPkey(+)
® | DOWN key (-)

® MODE key Functions:
e Select modes
e Cancel

@ SET key Functions:
e Teach

e Save selected settings

Mode indicator PRO mode (yellow)

® Mode indicator CUST (custom) mode (yellow)

Mode indicator L /D (Light-ON/Dark-ON) mode (yellow)

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

e In case of using sensing devices for personnel protection, use prod-
ucts which meet laws and standards, such as OSHA, ANSI or IEC
etc., for personnel protection applicable in each region or country.

Compliance with standards

This product complies with the following standards and C E

regulations.
e For the EU: EMC Directive 2004/108/EC
e For the US and Canada: cus
ANSI/UL60947-5-2, CAN/CSA C22.2 No.14 LISTED
e For Korea: S1-G-1-2009, S2-W-5-2009 @
¥ In case you require a UL listing mark or C-UL
listing mark, use a class 2 power supply unit.

n Part description
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@ Operation indicator for sensing output (orange)
® Digital display (green/red)
® UP key (+) Functions:
e Teach
@ | DOWN key (-) o Fine adjustment of the threshold value
e Select settings
® MODE key Functions:
e Select modes
e Cancel
® SET key Functions:
e Teach
e Save selected settings
@ Mode indicator PRO mode (yellow), see page 6
Mode indicator CUST (custom) mode (yellow), see page 5
® Mode indicator L /D (Light-ON/Dark-ON) mode (yellow)

FX-5020 and FX-5050-C2
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® Sensing output 1 (lit if output is active)
e Orange: Sensing output is operating

Sensing output 2 (lit if output is active)
e Orange: Sensing output is operating

® Digital display (green/red)

¥ To toggle the key lock function ON/OFF, press the SET and the
MODE key together for 3 seconds.

n Mounting

Installation to a DIN rail

1. Attach the railing on the rear of the ampli-
fier to the DIN rail.

2. Push the amplifier in the direction of the
arrow as illustrated so that it attaches
securely.

Removal from a DIN rail

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

Connecting the fiber cable

L The attachments to the fiber cables need to be fitted BEFORE
you insert the fibers into the amplifier. For details, refer to the
instruction manual enclosed with the fibers.

1. Snap the fiber lock lever @ down as

far as it will go. 1//"

2. Insert the fiber cables slowly into the

inlets until they stop (see note). 2
3. Return the fiber lock lever to the @/l
original position. @j

L With the coaxial reflective type fiber, such as FD-G4 or FD-FM2,
insert the single core fiber cable into the inlet for the emitter @
(inlet on the amplifier is labeled “P”) and the multi-core fiber
cable into the inlet for the receiver (3. If they are inserted the
wrong way round, the sensing performance will deteriorate.



n Cascading amplifiers of the connector type EX-502 (NPN type)

. Brown, +V (see note)

; ,“DWhite, sensing output 2 /
e external input

Lo Cascading is not available for FX-5050-C2.

e You can only cascade amplifiers of the connector type, i.e. FX-5010
and FX-502o.

e Make sure that the power supply is OFF while adding or removing
amplifiers of the connector type.
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LSEIN

) Black, sensing output 1 T | (+10%/-15%)

¢

Main circuit

+ J;
I 12-24V DC

Blue, OV (see note)
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e If you cascade 2 or more amplifiers, make sure to mount them on a

DIN rail. Refer to “3 Mounting” for details. M The quick-connection sub cable does not have +V (brown)
e For each amplifier using a main connection cable you can install a and 0V (blue). The power is supplied from the connector of the
maximum of 11 additional amplifiers using sub cables. main cable.

e If you connect 2 or more amplifiers of the connector type in cas-
cade, use the sub cable (optional) for the second connector-type- Terminal arrandement
type amplifier and all after.

Terminal Function FX-501c | Function FX-5020
Cascading amplifiers no.
1. Mount the amplifiers one by one on the ® +V vV
DIN rail. ® Sensing output Sensing output 1
® ov Sensing output 2/exter-
nal input
2. Slide the amplifiers next to each other @ — ov

and connect the quick-connection cables
(main cable for the first amplifier, sub
cables for all amplifiers after the first).

EX-502P (PNP type)

TBrown, +V (see note)

H x | )
@ Black, sensing output 1
+

Kq:' ‘

12-24V DC
} mwhite, sensing output 2 / Load - I (+10% / -15%)

3. Mount the end plates MS-DIN-E (O,
optional) at both ends of the cascade so
that their flat sides hold the amplifiers
together.

4. Tighten the screws to fix the end plates.

Main circuit

@

‘ external input

Blue, OV (see note)

3

. . EX-505-C2 (NPN t
Removing cascaded amplifiers €

— .. 1Brown, +V
1. Loosen the screws of the end plates. B ‘
2. Remove the end plates. j‘ﬁw_,,_@ Pink, external input [Toad |
. ™ = . oal
3. Slide the last amplifier away from the oth- E 1€ | Black, sensing output 1 + L12-24v DC
ers and remove them one by one. sJ( e ‘ , , - T (+10%/-15%)
c v " White, sensing output 2
©
= I\l 5 Blue, OV
| Gray, analog output (4—20mA) Load |(0-250Q)
1/0 circuit diagrams —
FX-501 (NPN type FX-505P-C2 (PNP type)
3 Brown, +V (see note) N J Brown, +V
] S— ¢
3
e ‘ i +J_ T ‘ Black, sensing output 1
2 ,,Black, sensing output 12-24V DC N » : 9 outp
£ - | (+10% /-15%) 5 x . .
g T l Blue, OV (see note) T §u " ‘ White, sensing output 2 L (1+216§A]4/V_120C/5)
3 o ‘ -
. . Load
-éw—"—@ Pink, external input [Lo:
FX-501P (PNP type) Blue, OV
| Gray, analog output (4-20mA) [ Load ](0-2500Q)
 Brown, +V (see note) e
E
g | i .
S o/Black, sensing output (12153 2/41/5[!/3)0 M Make sure to insulate the ends of all unused lead wires.
= - + (W 0,
g | Blue, OV (see note) T

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

Terminal arrangement

Terminal no. Function
©O) +V
® Sensing output
® oV




n Operation procedure

e If you change settings, press the SET key before you turn the power
OFF. Otherwise your changes will be lost.

e With FX-5020, press the MODE key for 3 seconds to switch from
sensing output 1 to sensing output 2.

When you turn the power ON, the amplifier is in RUN mode. Press the
MODE key (indicated by black arrow in the illustrations below) to switch
from one mode to the next.

RUN mode o Displays the threshold value in green

and the incident light intensity in red.

e Used for teaching, making fine
adjustments to the threshold values
(see page 5), and activating the
key lock function (see page 5).

Mo uﬁ

e Select either Light-ON or Dark-ON.
The default setting is & -an (Light-ON).

e Refer to sensing output operation
mode on page 5 for details.

CUSTOM mode o Displays one of the three settings
available in CUSTOM mode (re-

sponse time, emission power, hyster-

E]Lg_@ esis). The default setting is 5FEdSkd
@ (response time).
e Refer to CUSTOM mode on page
5 for details.
PRO mode

e Used for advanced settings.

E e Refer to PRO mode on page 6

@ for details.

RUN mode

Teaching

e Please note that if the threshold values are very close to each other,
objects may not be detected reliably.

e For teaching in Window Comparator mode or Hysteresis mode, you
need to set the shift amount in PRO mode first (see “Pro1 menu
items” on page 6).

e If you use 1-point teaching, set the shift amount (the initial value is
10% or 100) in PRO mode.

Teaching is performed in RUN mode. There are different teaching methods
available. Which teaching method is recommended depends on the sensor
type and whether the sensing object is present or not present or moving.

Recommended teaching

Sensing condition method

2-point teaching

The basic teaching method when the sensing object is present is 2-point
teaching.

Reflective type

Thru-beam type

1. Press the SET key when the sensing
object is present.

2. Press the SET key when the sensing
object is absent.

L =
X Ix]x]x]

i Display when stable sensing is possible.
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Display when stable sensing is not possible.

Limit teaching

When the sensing object is small or there are objects in the background,
use this teaching method. Both the thru-beam type and the reflective type
can be used. The procedure only shows the thru-beam type.

Sensing object is present Sensing object is not present

1. Press the SET key
when the sensing
s object is present or
@ not present.

2. Press the UP key to
shift the threshold
level to a high level
(low sensitivity) or
press the DOWN key
to shift the threshold
level to a low level
(high sensitivity).

Display when stable sens-
ing is possible.

Sensing object is present and easily

detectable. 2-point teaching

Display when stable sens-
ing is not possible.

(o ££c - AR SEJHERE

(o LEFHAr 25)HEBE,

Sensing object is very small.

Limit teachin
Other objects are in the background. 9

Production line cannot be stopped and

sensing object is moving Auto teaching

All teaching methods are available for the thru-beam and the reflective type.

Eull auto teaching

Wiy

teaching method. Both the thru-beam type
and the reflective type can be used. The pro-
cedure only shows the thru-beam type.

@ When the sensing object is moving, use this

1. Press and hold the SET key for a long time

2. Run the sensing object on the production
line and hold down the SET key.

3. The display shows futa in green. When
the sensing object has passed through,
release the SET key.
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Display when stable sensing is possible.

Display when stable sensing is not possible.

1-point teaching in window comparator and hysteresis mode

With this method, you set the threshold range by setting the shift amount

to the desired value and measuring the incident light intensity once. The
shift amount will be added to the incident light intensity to provide the upper
threshold respectively subtracted from the incident light intensity to provide
the lower threshold.

~ For FX-5020, window comparator mode only works for sensing

output 1.

Window comparator mode Hysteresis mode

N O) ® (OO
1 SL P-1

2 sL 1.SL P-1 2.SL

1_SL | Lower threshold value

P-1 Teaching point

2_SL | Upper threshold value

Shift amount. The shift amount is 10% by default and can be set in PRO
® mode as a percentage or as the incident light intensity. If you select a
incident light intensity setting that exceeds the maximum or minimum, the

maximum or minimum sensitivity will be set automatically.

1. Press the SET key when no sensing object is
present.

2. Press the SET key when the sensing object is
present.
This sets the lower threshold 1_SL at 10%
(the set shift amount) lower than the incident
light intensity and the upper threshold 2_SL at
10% higher than the incident light intensity.

M1 ch SaadE)
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Display when stable sensing is possible.

Display when stable sensing is not possible.

2-point teaching in window comparator and hysteresis mode

With this method, you set the threshold range by performing teaching the
with two sensing objects with different incident light intensities (P-1 and
P-2).

- For FX-5020, window comparator mode only works for sensing
output 1.

Window comparator mode Hysteresis mode

e
] L -

1_SL (P-1) 2_SL (P-2) 1 SL(P-1) 2 _SL(P-2)
1_SL (P-1) Teaching point 1 serving as the lower threshold value

2_SL (P-2) | Teaching point 2 serving as the upper threshold value

1. Press the SET key when the first sensing
object is present.

2. Press the SET key again when the second
sensing object is present.

M cEchSoodJJHEEE,
[ Echhn- dEJEBE,

Display when stable sensing is possible.

Display when stable sensing is not possible.

~ If you select a value exceeding the maximum/minimum, the
sensitivity will be set automatically to the maximum/minimum
value.

3-point teaching in window comparator and hysteresis mode

With this method, you set the threshold range by performing teaching with
three sensing objects with different incident light intensities (P-1, P-2, and
P-3). After you have performed teaching, the three points P-1, P-2, and P-3
will be sorted in ascending order into the values A, B, and C. The threshold
range will be calculated from A, B, and C as follows: The lower threshold
value 1_SL is the midpoint between A and B and the upper threshold value
2_SL is the midpoint between B and C.

- For FX-5020, window comparator mode only works for sensing
output 1.

Window comparator mode

Hysteresis mode

| |
- % | |
Aqst B 29 © Agg B ooy C
A Teaching point with the lowest incident light intensity
B Teaching point with medium incident light intensity
C Teaching point with the highest incident light intensity
1.SL Lower threshold value (midpoint between A and B)
2_SL Higher threshold value (midpoint between B and C)

1. Press the SET key when the first sensing
object is present.

2. Press the SET key again when the second

@ 7 ' sensing object is present.
b ~-3 wWiEBEURE 3. Press the SET key again when the third sens-
@ ing object is present.

n
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Display when stable sensing is possible.
Display when stable sensing is not possible.
- If you select a value exceeding the maximum/minimum, the

sensitivity will be set automatically to the maximum/minimum
value.




E Threshold value fine adjustment function

e The fine adjustment of the threshold value can be set in RUN mode,
forced ON output mode and forced OFF output mode.

e For the setting procedure, refer to the Pro7 menu in “PRO mode
(PRO)” on page 6.

Window comparator and hysteresis mode

1. Press the SET key for 2 seconds to display the
threshold level. .5 or 2.5. appears in the digital
display for a short time, then its threshold value
(1900 in the example).

1 l'"’l mwrr
[ /900 SOCEEEE

HEBE 2. Press the UP or DOWN key to change the

threshold value. In this example, the threshold
value of 1900 is increased to 2001.

A e |

3. Press the SET key to save the threshold value.
If you do not press the SET key, the value will be

EiDE ‘
saved automatically after 2 seconds.

N S]]

Mo ool SCEEEGDBE, 4. Press the SET key again for 2 seconds to display
@ the other threshold level. Repeat the steps listed

above to change and save the value.
oo 5L EITE)

EEBE

All other modes
. Press the UP key to in-
crease the threshold value

2. Press the DOWN key to
decrease the threshold value

[
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3. Press the SET key to save
3. the threshold value.

I
LI

4. The value has been saved.
If you do not press the
SET key, the value will be
saved automatically after 2
seconds.

b oo 5ot
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n Key lock function

The key lock prevents users from changing settings by accident. When
the key lock function is activated and you press any of the keys, the digital
display shows Eac__ond,

Activating the key lock function

1. Press the SET and the MODE key together for
3 seconds or longer.

The digital display changes to show the key
lock function has been activated.

Mofoc  onSHEDE

O Then the digital display returns to show the
N R e current values.

Deactivating the key lock function

{ 1. Press the SET and the MODE key together for
[iE|HUBE, 3 seconds or longer.

rm'l 7
i IS

& The digital display changes to show the key
Miicc onfHERE lock function is active.

O The digital display changes to show the key
Miic: o/ FERE lock function has been turned off.

Y% Then the digital display returns to show the

current values.

Sensing output operation mode (L/D)

When the mode indicator L /D (yellow) is ON, you can switch from Light-ON
mode to Dark-ON mode and vice versa.

1. Press the MODE key. The L/D indicator lights
up and the current mode setting is displayed.

ﬁ(@;l ] 2. Press the UP key to select Dark-ON mode or
g the DOWN key to select Light-ON mode.
ﬁ[ﬂ_ i 3. Press the SET key to save the setting.

Custom mode (CUST)

The custom mode serves as a shortcut to one of the three settings listed in
the table and allows you to access a frequently-used setting without having
to go through the PRO mode menu:

Setting item Digital display
Response time (default) SPEdSE
Emission power Pkl H-F
Hysteresis HYSH-02

L Use Pro5 in the PRO mode to select which item should be
displayed in custom mode (see “PRO mode (PRO)” on page
6).

1. Press the MODE key twice. The CUST indica-
tor lights up and the pre-selected setting item
is displayed.

AT _, 2. Press the UP or DOWN key to change the
o SFECFRGE EHEIE) setting.

3. Press the SET key to save the setting.

4. Press the MODE key twice to return to RUN
mode.




KB} PrO mode (PRO) Pro2 menu items

Teaching lock
SET setting SET Lock OFF + Lock ON
F >E-ls ank

e \When the mode indicator PRO (yellow) is ON, you can scroll through
the PRO menu (Prol to Pro7) and make advanced settings.

o Note that FX-5020 has additional setting items in Pro3 and Pro4. bigital disal ncident ot bisplaved poak )
igital display ncident ligl isplayed in eal
For details, refer to the diagrams for menu items below and the code set- setting SET mtens'ty + - bereeniage . __ botiom value
tings table on page 10. 5P -bHE
4 -
4 - .
SET Press the SET key .
DOWN (-) key (select) + Press the UP (+) or Setting of digital
H MODE key <> ) display turning SET Turning OFF , _ Turning ON
[ il (select, cancel) DOWN () key. FrofturaB—>Eurn of FE<>Eurn  ond
n . . .
— ) Automatic  Device moves automati- .- ’ -
MODE indicator: PRO (yellow) < cally to the next item
. Eco setting SET ECO'OFF + - ECOON , _ _ _ Full
Pro1 menu items .- Frof Lcod——{ Ffro of F8<>fro  onE Ecofilld
Response time . ¢ 4 - ?
<PRO1> SET Setting (note 1) SET T
[ Prolg—{Pro {SPEJE—] ~EPEdLondi< ~EPEATL fme povod hod
i + - setting (note) SET Hold OFF Hold ON
[} R = Ll gl o - - H
. ‘.:MEE SF’ED’H'SF’E SPEﬁHHF'rﬁ\ r rocHun_aE m_u_o DTl ™| [x I x} il
<25ps <24ms
Timer setting OFF-delay ON-delay ¥
(note 2) SET No timer . timer + - timer <PRO3>
=
L To clear the held value, set the time period hold function to
+ - oN- delay/ One-shot ON / OFF-delay OFF once or turn the power OFF.
One-shot timer timer timer (only
(only sensing sensing output 1)
output 1)
Pro3 menu items
Hysteresis
setting SET Standard . Large , _ Small
(Pro § HYSE—e{ HYSH- D7 Ee s HYSH :‘.'H’EM HY5H-10 18 PR3 Eg‘;nbgag‘;mng ™
__SET SET
+ - f hal % P o g——lPr o 3 L DE——rl R I3z hE~
[ A Changeable 1 to
Shift amount Displayed in Incident light o 8chin +or - Automatic
setting SET percentage _ intensity (note 1) .
Pro (SHFEG—e(GHFE - -PE=»SHFE d (528 Data panksavng -
.
I Pro 37 ASAE—z ASA Iz hE =iz
A Changeable 1 to ] Blink :
Emi_ssiun power High emission Middle emission Low emission *od 8chin:tor: Automatic : 3 times
ﬁg:_“;g "(r;_‘o;e,‘::i:) E)EL{’;_?:VZ[, H ‘JE“—’H;:_N?L - UE‘H‘EWT: T ’PE‘ Back up setting Backup ON _ Backup OFF
B 5 N t- N+ Pradh uPf -)—*U:v wr mn-}‘-’(b wFf affF ]
.
.
*- Saturation Set Correcting %E&?E?;—]ﬁq XS0 g
+, - H .
' correction i Automatic ' setting SET Senslng ou(putz + - External input |
Automatic ',(To,te é) : H’r::u { Qe {0 aurdes 0 H ]
<RUN mode> - {Fiz EL Fidhl B -
Timer range
setting SET seconds 1/10ms Y
ProlkcnSE—ltrnS 'nﬂ‘-’“:rng SED EIF—’H’: S da5E <PRO4>
t % + - ? FPro"E
4
<PRO2>
= Notes

1. The incident light intensity displayed depends on the selected response time.

Response time Incident light intensity
STD, H-SP, FAST Max. 4,000
LONG Max. 8,000
U-LG, HYPR Max. 9,999

2. If you want to use the timer, make sure to select the timer range (last option in the
Pro1 menu) first as the timer periods depend on the timer range.

Timer range Timer period Timer step
ms 0.5-9999ms ims
sec 0.5-32s 1ms

1/10ms 0.1-999.9ms 0.1ms

3. When the response time is set to high speed (#-5F) and the hysteresis is set to
small (#-% {), the emitting power automatically is set to low (& -7) regardless of what
you have selected.

4. If the saturation correction is NG, it will not be displayed.




Pro4 menu items Pro5 menu items

<PRO4> T Copy seting SET Ll YES Automatic . , 809 %ﬂ?de seting _ SET
\ rra:lﬁ'ﬁ)—’1 [l n::H':.cvr“:’AE Lars o gy Jig o o
Y Y S
- Automatic :
: Displa Target settin

Copy action Display Display ad]Ssl%em setting notge) o

setting SET adjustment Dlsplay copy , _ _adjustment OFF

Pro"AcEd L Ack Adal 8

+, -

i rnEnJu':t'::t'u-)_’{nPduﬁnf”'D}‘_’{L‘”’!Hu 'IEIEDH_»‘D’FI‘EI‘H‘# EE ]

I When you have seleted “Target setting”: v
Copy lock setting SET Copy lock OFF - Copy lock ON 1 Display ‘l
L.lc aff@ ' Target setting ggt 0 gp7 adjustment setting
VAT G—eETEE [8—e{Pr oS dAdIE
Save target value SET

Communication Communication
protocol S tlng mode

SEE OO

Incident light
R L P
\
! Reset semng . Automatic
Extgrnal input : - ) “_l T 'CSIL E ‘ l.'l". ---# <RUN mode>
setting (nole) SET Only one unit SET Emission OFF , _ Teachlng SO )—'n [ L !
Fra Pk B— P55 FE 4 - Blink Blwnks 3times
A + -
+ -
Response time Emission power Hysteresis
CUSTOM setting gt setting _ setting setting

+

‘I,:'I'DSI‘_.LIEL'E)_"I'..LI‘.'HE?P[D-MLIJHIEIU ,-EML’JSkﬁ {458

+, -

Interference
preventlon setting g Default

Prab iaFr E)_" inPr IF- G

+ -

Display j Logic setting
\:n. [N l'n‘uj‘u’ﬁ‘ \‘m. LFSMAl E‘ Different Emission Emission
frequency setting frequency 1 frequency
+, - +, -
' ' Linfr F- CE)—>‘ -F F- 'EM -F F-73

Emlssmn
frequency 3

<PRO6>
Prob8

- The target setting for the display adjustment depends on the
selected response time.

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
'
1

Data bank Data bank
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Response time Incident light intensity
STD, H-SP, FAST From -1,999 to 4,000
LONG From -1,999 to 8,000
U-LG, HYPR From -1,999 to 9,999
Y .
<PROS> Pro6 menu items
Window
. . . . tor mod
M Use the following signal input times: <PROG> (o somsing Rising difierential | Falling diferentil
(notesland2) oo Normal mode , _ output 1) +, - mode (note 3) 4= mode (note 3)
Purpose Signal input time ProbE Praf 14 @e>Frof 1 1@< >Frabd @< Frobd 15§
2-point teaching o e
Limit teaching 20 to <500ms Eorced OFF Hysteresis
Display adjustment output rr_\o'de mode
- - - - - FPrioh ofF8
Full auto teaching 2600ms (sampling during signal input) N
.- -
Emission OFF, logic 22ms (function will be executed as long as the _ ) ) ;
i i isi Only displayed in Only displayed in
setting, copy lock signal is input) Forced ON FX8050.C2 FX-5020 or FX-5050-C2
output mode + -
Input the channel number by sending the 1
Data bank loading corresponding number of pulses (1 pulse: 16 ! Answer back output ! Self-diagnosis ]
Data bank saving to 300ms). Note that the time between pulses :"‘"de (only sensing| & ¢ output mode (only
output 2, see note 4) , 1 sensing output 2) 1
should be at least 500ms. + - ! L

P e e S

4 Window comparator mode or hysteresis mode (the diagram below shows the

\
! window comparator mode) \
! 1
1 Shift amount 1
1 setting (in '
percentage)
1 SET SET I
! LT fech@—e{ltch---PR=—{---F g,
1
1 - :
SET

1 —; =
[Prob 77 @=—{ 1. JtchE ,‘L,“Jﬁ\:
1 . Shlft amount setting '
\ ' (note 5)

]
' ’

.
y U U U U 4
<PRO7>
¥ Notes

1. With FX-5020, you can select whether terminal 3 should be used as sensing
output 2 or as an external input. Activate sensing output 2 in Pro3 before making
settings in Pro6.

2. With FX-5020 or FX-5050-C2, you can switch between sensing output 1 or 2 by
pressing the MODE key until the display changes to the other output.




3. If you are using differential mode, combine threshold values and hysteresis set-
tings as follows: If the hysteresis setting is #-1 {, set a threshold value of 220. If the
hysteresis setting is to #-Z or H-113, set a threshold value of 280.

Details on the menu items

Pro1 menu

+ - v xor or
b
Setting of Setting of
threshold value threshold tracking
tracking SET Cycle SET OFF , _ 1s

A
+ -
J Sensing output

setting SET OFF 4 - ON
ALt LASEE BASE ofFE LASE  ond

+ -

*. - Storage cycle

setting SET OFF 1time

Algorithm setting
(note) Limit teaching , _ Auto teaching

FIE FLY ST GHFEG< »FLT FEchE
L4

Y
<PRO1>

= TE
FPrio {8

~ If you have selected limit teaching for the changed incident
light intensity (Algorithm setting = =:), note that the shift di-
rection of the threshold differs depending on the combination
of the sensing output status and the sensing output operation.

displayed as a percentage or the peak/bottom value.

Digital display
turning on setting

Furm oFf

When you set this parameter to ON, the digital
display will be rotated by 180°.

4. After an external signal has been input, the time until an answer is output is as fol- Default
lows. Please note that if you have set a timer for sensing output 2, different output Menu item setting Description
times apply.
Response time - )
Time between input signal and answer setting SPEdSEd | Setresponse time.
ﬁlg?t”t‘é;ii‘l’:éng 20ms after the end of the input signal, the answer-back Timer setting dfLY non | Set operation and delay of the timer.
Full auto teaching output will switch when the result of teaching is Jaad. Hysteresis Hysteresis can be set in normal mode or window
20ms after the end of the Inout sianal. the answer-back sgtting HHYSH-2 comparator mode. The setting to H-1 l results in low
Display adjustment . ) P gnal, sensibility.
output will switch. -
i 520ms after the last rising edge of the input pulse, the Shift amount CMEL oo Set the shift ?mpunt f?; the threfh_olq valui_wh:an
Data bank loading answer-back output outputs the number of the dat’a bank setting e 7 | you execute limit teaching (see "Limit teaching” on
Data bank saving X p P page 3).
channel in pulses.
Set emission power. For all emission power settings
oL -
5. The incident light intensity displayed depends on the selected response time. but fut i you can select which percentage of the
power should be output.
LR OIS T 2 C 8 Ly L Aok The saturated incident light intensity is
STD, H-SP, FAST Max. 4,000 Eé?t'iiz;on POWEr 1pett H-p adjusted automatically.
LONG Max. 8,000 H-F High emission power (25% to 100%)
U-LG, HYPR Max. 9,999 -  Middle emission power (25% to 100%)
L-F Low emission power (25% to 100%)
Pro7 menu items Timer range Ern  ~%5 | Change unit time of timer.
Logic operation Between settlng
<PRO7>- SET setting SET adjacent amplifier SET Invalid 4 and
"ra':'ﬁ Pru::'r':‘n':'fcﬁ i
B * - Pro2 menu
+ - =1 = o
' rE 5k E L ar 8 nESE  ard
xor or Menu item SD;‘;?:;; Description
Only displayed in FX-5020 or FX-5050-C2
D @i ] Be able to prevent from wrong operation of teaching.
| input SET Invalid | _ and E . . .
i T 0 E-1 g ' Teaching lock . e | oFF The lock is deactivated, teaching can be
] ) setting E-lec aoFf performed.
i +-
" i - an The lock is activated, teaching is not pos-
i o o § " sible.
| Between sensing ! . . .
1 output 1 and 2 —_— . ] Setting items in Select what should be displayed in red on the digital
:T'.e:;:gfl-‘ﬁﬁ = SELF nn.:v:é}«ﬂt »EELF E’n:’nﬁ\i the digital display o 5P d !5k | display. Choose between the incident light intensity

The power consumption can be lowered.
arf Power consumption is normal.

If no key is pressed for 20s in RUN mode,

S o Pt S‘“;f,';‘g{;:;”“‘ Shit direction
ON Light-ON _
ON Dark-ON ¥
OFF Light-ON +
OFF Dark-ON _

ECO setting Eco aff | 80 e digital display turns OFF.
If no key is pressed for 20s in RUN mode or
FULL the key lock function has been activated, the
digital display and all indicators turn OFF.
Peak/bottom af - Peak/bottom values are refreshed regularly.
hold function Haold oFF
setting ar Peak/bottom values are held.
Pro3 menu
. Default L
Menu item setting Description
Data bank loading SR ek Load a setting from the specified data bank
setting FrHEER (1 to 8 channels).
) . - Save a setting to the specified data bank (1
- o
Data bank saving setting | ch'5H fidch 0 8 channels).
Select whether the threshold value deter-
Back up setting h.u”  on | mined by teaching should be saved in the
EEPROM.
Input/output setting (only | | . | Select whether terminal 3 should be used as
for FX-5020) f-HAME | sensing output 2 or as an external input.




Pro4 menu Pro6 menu
. Default L . Default L
Menu item setting Description Menu item setting Description
With optical communication it is possible to copy Set the mode for sensing output 1 and 2.
settings from the main amplifier to all sub amplifiers N | mode. Sets a threshold value for ON /
Copy setting _ cascaded to the right of the main amplifier. o olo:rlim:pcr;gtigﬁ_ €ts a threshold value tor
-~ i g
Erurrtlar::%S:tﬁ?ggh%rlgc\?sié?e FX-5020 cannot send Window comparator mode (only for sensing
. output 1 of FX-5020, FX-5050-C2). Sets two
With optical communication it is possible to copy or r threshold values and judges whether they are
cancel settings for the display adjustment or the incident °° 7 within the required range or not. The threshold
light intensity. If the incident light intensity does not have values can be selected in 1/ 2 / 3-point teaching
enough margin, an optimum value is set automatically. (see page 3).
The display of the main and sub amplifiers 4T Rising differential mode. Only drastic rises in the
dAdd | can be adjusted. Set the target value in each =" incident light intensity are detected.
Copy action [y amplifier. 41 Falling differential mode. Only drastic drops in
setting The incident light intensity of the main amplifier "= the incident light intensity are detected.
can be copied to the sub amplifiers. However, Hyst . de. Ch hst istoi
ot P4 | when the difference between the main amplifier ys IvlsrehS|s mo te.th angss tyI'S ﬁ:e.S'tS 0.Itgn_|q'r‘le
and sub amplifier is big, the value will not be Sensing out- | H LT small changes to the incident fight intensity. 1he
copied. t mod Pk ! threshold range can be selected in 1/ 2/ 3-point
put mode teaching (see page 3).
AdarF ;&%ﬁf'izelsagaid{)u;tsn;fg Ooth:le main and sub Self diagnosis mode. Only displayed in
. FX-5020, FX-5050-C2 and only available for
Individual sub amplifiers in a cascade can be prevented SELF  sensing output 2.
from receiving settings via optical communications by The self-diagnosis output can serve as an alarm
Copy lock r 1 _ _rr |activating the copy lock (f .L=  @n). The “locked” sub output.
setting k-l E BT amplifier will not block the optical communication so that A back outout mode. Only displaved i
all amplifiers installed behind it will receive the copied nswer back output mode. Unly dispiayed in
settings. FX-5050-C2 and only available for sensing
At output 2.
This parameter is used to control optical communication ~ In this mode, the amplifier answers all external
Communica- from the main amplifier to sub amplifiers. If one of the signals by outputting the same signal for confir-
tion protocol |1 . Fr H.Fr | sub amplifiers is set to halt communication (% . Fr aFF), mation after a certain time (see note).
setting all amplifiers installed behind it will not receive any data
via optical communication. an _Forced ON output mode. Sets the output forc-
ibly to ON.
ilixternal . rr Forced OFF output mode. Sets the output forc-
put setting aFF il to OFF
(only for inP't SELF | Set the function of the external input. ioly to :
FX-502o and
FX-5050-C2) " After an external signal has been input, the time until an answer
is output is as follows. Please note that if you have set a timer for
Pro5 menu sensing output 2, different output times apply.
. Default .
Menu item s:tt?rl:g Description Time between input signal and answer
To make exactly the same setting on several amplifiers, E?pcl)int teﬁ:hing ﬁOnI(s after thg”end_ofhthehinpu; signall, thfe ansn{er-
use the 8-digit code instead of manual setting. The code le]llt teac Ingh_ bac ?utput will switch when the result of teaching
Code setting | 4300020 | is also helpful if you wish to confirm the current setting ull auto teaching | IS Saad.
of an amplifier. Refer to the “Code setting tables” on ) . 20ms after the end of the input signal, the answer-
page 10 for details. Display adjustment | 2 o4 output will switch.
Set the incident light intensity to the target value. When ) 520ms after the last rising edge of the input pulse,
you set the display adjustment while the incident light gata Eant loading | 4,6 answer-back output outputs the number of the
intensity does not have enough margin, the display atabank saving | i \a Kk channel in pulses.
shows a blinking fLF .
Display - ) .
adjustment | dfidh) aFF arf  Display adjustment OFF
setting cp,  Setthe display to 0. This redefines the initially
“=%  displayed value as zero.
Loy Set to any value within the valid range for inci-
b dent light intensity (negative or positive).
 urc .
Reset setting _ If you selec_t the setting 4£ 4, the amplifier returns to the
factory settings.
CUSTOM rLEk SPE Select which item should be displayed in CUSTOM
setting = LAE TR mode: Response time, emission power, or hysteresis.
Interference can be prevented only for a limited number
of amplifiers when you have selected the default setting
iP- | (optical communication). The number of amplifiers
depends on the response time you have selected, see
details on page 12.
Interference
prevention P P-4 Use optical communication to prevent interfer-
setting M- 1 ence. Amaximum of 12 sensor heads can be
cascaded.
Use up to 3 different emitting frequencies. A
{F'-F maximum of 3 sensor heads can be cascaded

per frequency setting.




Pro7 menu Code setting tables
M it Default D iti . .

Entieln setting ESCIIRHDIE The code tables list the codes for the green and the red display for each
Select how two signals should be logically con sensor type. Note that the digit on the right side is always the first digit. The
nected (and, or, xor). For details, refer to the table following abbreviations are used:
in note 1. OFD OFF-delay timer OND ON-delay timer

The sensing output 1 of an amplifier mount- ONOF ON/OFF-delay timer OSD  One-shot timer
ed to the left of this amplifier is logically .
EEn connected with the sensing output 1 of this ONOsS On-delay/One-shot timer
amplifier using the logical operator selected wceC Window comparator mode HYS  Hysteresis mode
with this menu item. The result is output
from the sensing output 1 of this amplifier. EX-5010
Logic operation ) - . - - i
; Lo nSEn Only for FX-5020, FX-5050-C2. An input — -
setting signal from a device mounted to the left of Green digital display
£ this amplifier is logically connected with the o) Forth digit @ Third digit o | Seconddigit | © First digit
"™ sensing output 1 of this amplifier using the 3| Sensing output | O |— 8l 8 cusTom
logical operator selected with this menu ©| operation mode | © | Timer operation| O|  Time delay | O setting
item. i
0 Light-ON i No timer o 0.5ms o Respog;e time
Only for FX-5020, FX-5050-C2. The logical e Seting
connection takes place within this amplifier. ! Dark-ON ! OFD ! 1ms ! m'SSI?{.‘ power
SELF  The external input is logically connected Hseii Ing_
to the sensing output 1 using the logical g - 2 OND 2 3ms e yS :‘ress
operator selected with this menu item. Seting
3 - 3 ONOF 3 5ms 3 -
The incident light intensity can be monitored | o | |
for the cycle (1 to 9,999s) specified, for i — ! Osb L' 10ms 4 —
example when variations in incident light 5 - 5 ONOS 5 30ms 5 -
Threshold value | ry, , e |nt|en5|fty”are expectleq. Whenhthehthrehshold 5 _ 5 _ 3 50ms I _
follow-up cycle Lol aff value follow-up cycle is set, the thresh- - - - -
old value is adjusted according to the i - i - i 100ms i -
shift based on the incident light intensity I — o - o 300ms o —
detected. However, the threshold value is
not stored. £ — E — £ 500ms i —
o — — 1 o —_
Sensing out- Select whether the threshold value should be fol- . il "c’ S .
ut sett?n - - | lowed when the output is OFF or when the output i - h - Lzl 2s i -
p g HASE afF | s ON. r _ r - I 3s L -
Storage cycle _r | Select the cycle for storing threshold values in the d - o - o 4s d -
setting rEE AT EEPROM. The valid range is 1 to 250 times. ‘ ~ ‘ ~ ‘ 5s ‘ ~
When limit teaching is used, the thresh-
old value is modified by the shift amount. Red digital display
curl The direction of the threshold shift differs Second
#™E depending on the combination of the sens- ° Forth digit ° Third digit ® digit © First digit
Algorithm mooocure ing output status an(;the sensing output 8 Copy lock Hys- | 8| Setting items Back ' [Response| 8| Sensing
setting - operation, see note 2. O |~OPY 10CK | oresis | ©| in the digital ackup | O | fime set- | ©| output
- setting - N setting - "
When auto teaching is used, the threshold setting dISDlay ting setting
ai., Value will be followed up when the base n|Copylock) o, || Incidentlight | Backup | n| 4 op || Normal
MEET condition set in “Sensing output setting” is s OF:: - lhéenSIIFYh O,l:l mode
TRUE. , | Copy locl ] , | Incident light | Backup | , .
' ON h-02 ' | intensity OFF f FAST 7] we
. Rising dif-
[ 4 | Copy lock : - | Displayed as | Backup | - .
Notes ‘ OFE HO03 ||, percentage ON I STD 2| ferential
mode
1. The following logic applies: . | copy lock . | Displayed as | Backup | - . Falling
] ] . k] ON H-03 7| 4 percentage OFF 4| LONG | 4 |differential
Signal from other Sensing output 1 Logical operator p 9 mode
amplifier or device of this device and or xor , | Copy lock , | Peak / bottom | Backup | "
H OFE H-01 |4 value ON 4| U-LG d HYS
ON ON ON ON OFF . . . -
o Co;g/l\llock H-01 0 Peal\(] 5/1 lggttom Bgc'l('gp | HYPR |5 }
ON OFF OFF ON ON
OFF ON OFF ON ON FX-5020
OFF OFF OFF OFF OFF Green digital display
L o Second . -
2. The direction of the threshold shift differs depending on the combination of the Forth digit Third digit digit First digit
sensing output status and the sensing output operation. g Sensing output g ) ) g g
<} ; S| Timer operation 5] ) S)
_ - O |__operation mode | O O| Timer || CUSTOM
Sensing output Sensing output Shift direction Sensing | Sensing Sensing | Sensing period setting
status operation output 1 | output 2 output 1 | output 2
ON Light-ON _ Al - " ; } " | Response
g i1 | Light-ON | Light-ON | I | Notimer | Notimer | | 0.5ms | time setting
ON Dark-ON * { | Light-ON | Dark-ON | { OFD No timer | { ims { post:Ssselzct)tan
OFF Light-ON + Hysteresis
7 | Dark-ON | Light-ON | # | OND | Notimer | 2| 3ms |[@&| "3
OFF Dark-ON - setting
3 | Dark-ON | Dark-ON | ¥ | ONOF | No timer | 3 5ms 3 -
H - - 4] OSD No timer | 4| 10ms [ -
5 - - % | ONOS | Notimer [ 5| 30ms |% -
f - - £ | No timer OFD |&| 50ms |#& -
1 - - 7| No timer OND 7| 100ms | 7 -
g - - & | Notimer| OSD |#| 300ms |#& -
E - - 4 - B 9| 500ms |4 -
A - - A - - A 1s A -
b - - 3 - - b 2s h -
L - - L - - L 3s L -
o - - d - - o 4s o -
£ - - £ - - E 5s £ -
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Red digital display

L s Second ) L
Forth digit Third digit digit First digit
% Hys- % Setting items -aé Response % Sensing
o Copyllock teresis [ ©| inthe digital Bac[(up O time set- | © Qutput
setting A . setting : setting (see
setting display ting note)
~ | Copy lock ] ~ | Incident light | Backup | , : " Normal
Y1 OFF H-02 |4 intensity ON i| H-SP i mode
, | Copy lock ] Incident light | Backup | , '
i ON H-02 intensity OFF { FAST | wC
- | Copy lock Ho3 |2 Displayed as | Backup | . STD 9 diflf?eifg:]gt]ial
= OFF * | a percentage ON - -
mode
. Falling
g |Copylock| o3 | 7| Displayedas | Backup | 5|\ o\ | 7| differential
ON a percentage OFF
mode
. | Copy lock } Peak / bottom | Backup ) u
ol e H-01 value on. | Y| ULG |%]| Hys
Copy lock Peak / bottom | Backup -
4 - C —
| ON h-o1 value oFf || HYPR |5
- Note that you can only make settings for sensing output 1.
Sensing output 2 cannot be set.
FX-5050-C2
Green digital display
L s Second ) L
Forth digit Third digit digit First digit
g Sensing output g Timer operation g g
3 |__operation mode 3 P 3| Time |§8| cusTom
Sensing | Sensing Sensing | Sensing delay setting
output 1 | output 2 output 1 | output 2
N L " . . " ~n| Response
i | Light-ON | Light-ON | i | No timer | No timer | 0.5ms |4 time setting
{ | Light-ON | Dark-ON | {| OFD No timer | { ims ! Emission
power setting
. . 4| Hysteresis
) | | a ]
2 | Dark-ON | Light-ON | &/ | OND No timer | 2 3ms I setting
3 | Dark-ON | Dark-ON | | ONOF | Notimer | 3 5ms 3 -
4 - - 4| OsD No timer | 4| 10ms |“ -
5 - - 5| ONOS | Notimer [%| 30ms |5 -
P - - & | No timer OFD L| 50ms |& -
H - - 7| No timer OND 71 100ms | 7 -
A - - H| Notimer| OSD |#| 300ms |#& -
9 - - 9 - - | 500ms | % -
A - - A - - A 1s A -
b - - h - - h 2s L-, -
L - - L - - L 3s s -
o - - o - - o 4s o -
£ - - E - - £ 5s E -
Red digital display
Forth digit Third digit S'fjfgi?d First digit
[0} [0) [0) [0} -
° ° M 5| Re- || Sensing output
o | Copy Hys- | o |Setting items o o f
Ol lock teresis | © | in the digital Zzgl(:g © S':i(r);: :e © Sensirsg“ggnsing
setting | setting display setting output 1 | output 2
Copy . .
" ] ~ | Incident light| Backup | . ~ | Normal | Normal
o] lock H-02 | & intensity oN . | H H-SP | & mode | mode
OFF
Rising
.| Copy . , |Incident light | Backup | , | Normal | differ-
"llockon| P02 | intensity ofr | | FAST | ] mode | ential
mode
. Falling
Copy Displayed as o
2| lock H-03 || apercent- Backup ¢ STD | Normal | differ
ON mode | ential
OFF age
mode
Displayed as
Copy M Backup | - 4 | Normal
2 - -
T llockon| HO3 | 4] a pzrgc:nt OFF | 7| LONG ] mode | HYS
Self-di-
Copy .
i X Peak / bot- | Backup | . Normal | agnosis
] lock HOL 1 Y1 om value ON UG 1Y ode output
OFF
mode
Answer
- | Copy . - | Peak/bot- | Backup | . = | Normal
3 llockon| 7O 15| tomvae | o | 7| HYPR |51 hoge | back
mode
,. _ _ - _ _ - _ r Normal
b b b & wcC mode
H - - 1 - - b - HEe HYS
Rising | Falling
” differ- | differ-
] _ - ) - - [} -
g g ” 8| ential | ential
mode | mode
. } : : : : Normal
4 9 9 %1 HYS mode
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m Optical communication

It is possible to use optical communication for the following functions.

e Data bank loading/saving (use FX-502c0 or FX-5050-C2 as the main
amplifier)
e Copy settings

Notes on mounting

Communication

is performed via
the communica-
tion window of the
amplifier (marked
with an arrow).

y

Q

For optical com-
munication to
work, you need to
cascade the sub
amplifiers (@) to
the right of the
main amplifier

@).

Communication direction

e Make sure to mount the amplifiers closely when the interference pre-
vention function is controlled by optical communication (default setting,
refer to “Pro5 menu items” on page 7).

e When you cascade this product together with other products (e.g. fiber
sensor amplifiers, pressure sensor controllers, etc.), install the prod-
ucts so that they are in order of group A, B, D and C as shown in the
figure below. This product is included in group D. Within each group,
identical models should be mounted next to each other.

[Communication direction

Group | Model number
A FX-301c (conventional version unit)
FX-301Bo/Go/Ho, LS-4010
B FX-3010 (modified version unit)
FX-3050, FX-3010-C1
LS-4030, DPS series
D FX-500 series

Group Group Group Group
A B D C

e If products of different groups are mounted together, cover the com-
munication window on the products at both ends of each group with
the amplifier protection seal FX-MB1 (optional).

o If you use copy setting for a cascade of different products from the FX-
500 series, each product will only accept the settings that it supports
and ignore settings for unsupported functions.

Notes on optical communication

e Optical communication is not possible if an amplifier is in one of the
following states:
- The copy lock has been activated (setting & 1. =
- The digital display is blinking.
- The external input setting of the main amplifier is set to ik SELF
(only for databank loading/saving).

e When the communication protocol of a sub amplifier is set to halt com-
munication (setting £ . P =FF), it is not possible to communicate with
any of the sub amplifiers mounted to the right of said sub ampilifier.

an).



i) Interference prevention function

There are 2 options available for interference prevention:
e Interference prevention by optical communication ( i7- {, default).
e Interference prevention by different emitting frequency.

For the setting procedure, see “Pro5 menu items” on page 7.

Interference can be prevented only for a limited number of amplifiers when
you have selected the default setting - ! (optical communication). The
number of amplifiers depends on the response time you have selected, see
table below.

H-SP FAST STD LONG U-LG HYPR
<25ps <60us <250us <2ms <4ms <24ms
— 2 4 8 8 12

If you have mounted more amplifiers than the interference prevention func-
tion can cover, you need to prevent interference manually with one of the
two following methods:

e Attach the amplifier protection seal FX-MB1 to the communication win-
dow between the last amplifier in the valid range and the first amplifier
of the next range (see example below).

e Turn the communication function OFF (£ _Fr aFF) for the amplifier
after the valid range (see example below).

e |f you have mounted more than the valid range of amplifiers and the
amplifiers use different response times, cover the communication
window between two amplifiers with different response times with a
protection seal or turn the communication function OFF for the ampli-
fier in the master position.

Example [Communication direction >

You have mounted 12 amplifiers

and the response time is STD. This
means, the valid range for the inter-
ference prevention function is 4 ampli-
fiers (). The last amplifier in the
valid range is highlighted in gray.

To make sure that there is no interfer-
ence between the 12 amplifiers, use
one of the two following methods: 0} ©} 0}

e Cover the communication window between the 4th and the 5th ampli-
fier (@) with the protection seal.

e Turn the communication function OFF (£ . P~ aFF) for the amplifier
marked with @ (for details, see “Pro4 menu items” on page 7).
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Error codes and troubleshooting

The following error codes may appear in the digital display

Description Remedy

EEPROM is broken or reached
the end of its working life. Please contact our office.
Erld Error writing on the EEPROM

Load of the sensing output 1
ril is short-circuited causing an
over-current to flow.

Turn OFF the power and check the

(O;fy'fzx_ Load of the sensing output 2 load.

5020) is short-circuited causing an
over-current to flow.

Communication error when Check that all amplifiers are firmly
Er5%¢ | the amplifiers are mounted in attached and that there is no gap
cascade. between amplifiers.
Communication error between | Check that all amplifiers are firmly
E-53 the “master” communication attached and that there is no gap be-
: unit and the subordinated tween the “master” communication unit
amplifiers. and the subordinated amplifiers.

i@l Cautions

e This product has been developed/produced for industrial use only.
e This product is suitable for indoor use only.
e Make sure to add or remove amplifiers with the power OFF.

e If you apply a voltage exceeding the rated range or if an AC power
supply is connected directly, the product may get burnt or damaged.

e Shortcircuiting the load or wrong wiring may burn or damage the
product.

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

e Avoid using the product where there are strong magnetic fields as they
may prevent the product from working according to the specification.

o Verify that the supply voltage including the ripple is within the rating.

o 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.

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

e Do not apply stress directly to the sensor cable joint or the fiber cable
by forcibly bending or pulling.

e The ultra long response time settings U-LG and HYPR are more likely
to be affected by extraneous noise since the sensitivity is higher than
with other response times. Test the behavior of the product before use.

e Do not use during the initial transient time (H-SP, FAST, STD: 0.5
seconds, LONG, U-LG, HYPR: 1 second) after the power supply is
switched ON.

e Use the quick-connection cable (see Specifications on page 13).

You can extend the cable up to 100m max. with 0.3mm? or more
cable. However, in order to reduce noise, make the wiring as short as
possible.

e Do not use the product in dusty or dirty places or in places that are
exposed to steam.

e Protect the sensor from water, oil, grease, organic solvents such as
thinner, etc., strong acid, and alkaline.

e This product cannot be used in an environment containing inflam-
mable or explosive gasses.

e Never disassemble or modify the product.

e This product uses an EEPROM. Due to the EEPROM's lifetime, do not
expect to make settings more than 100 thousand times.



iN@ Specifications
Type Standard type 2-output type Cable type
NPN output FX-501 FX-502 FX-505-C2
Model number
PNP output FX-501P FX-502P FX-505P-C2

Supply voltage

12 to 24V DC % (+10%/-10%), ripple P-P10% or less

Power consumption

Normal operation: 960mW or less (current consumption 40mA or less at 24V supply voltage)
Eco mode: 680mW or less (current consumption 28mA or less at 24V supply voltage)

Output (FX-5020 and FX-5050-C2 only:
output 1, output 2)

NPN open-collector transistor
e Maximum sink current (see note 2):
FX-501: 100mA
FX-502, FX-505: 50mA

e Applied voltage: 30V DC or less between sensing output and 0V

e Residual voltage: 2V or less (see note

PNP open-collector transistor
e Maximum source current (see note 2):
FX-501P: 100mA
FX-502P, FX-505P: 50mA

3) at maximum sink current

e Applied voltage: 30V DC or less between sensing output and +V

e Residual voltage: 2V or less (see note

3) at maximum source current

Number of outputs

1

Output operation

Switchable either Light-ON or Dark-ON

Short-circuit protection

Incorporated

Response time

H-SP: 25us or less, FAST: 60us or less, STD: 250us or less, LONG: 2ms or less, U-LG: 4ms or less, HYPR: 24ms or less

Analog output (FX-5050-C2 only)

e Output current: approx. 4 to 20mA
(display in H-SP, FAST, STD: 0
to 4,000, display in LONG: 0 to
8,000 (see note 4))

e Response time: 2ms or less

e Zero point: within 4mA £1%F.S.

e Span: within 16mA +5%F.S.

e Linearity: within +3%F.S.

e Load resistance: 0 to 250Q

External input (switchable with output 2 for
FX-5020)

Signal condition of NPN non-contact input:

e High: +8V to +V DC or Open

e Low: 0 to +1.2V DC (at 0.5mA source current)

e Input impedance: Approx. 10kQ

Signal condition of PNP non-contact input:
e High: +4V to +V DC (at 3mA sink current)

e Low: 0to +0.6V DC or Open
e Input impedance: Approx. 10kQ

Protection

IP40 (IEC)

Ambient temperature

-10 to +55°C (no dew condensation or icin
e For 4 to 7 units mounted in cascade: -
e For 8 to 12 units mounted in cascade:
Storage: -20 to +70°C

g allowed)
10 to +50°C
-10 to +45°C)

Ambient humidity

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

Material

Enclosure: polycarbonate, switch: TPEE, protective cover: polycarbonate

Cable

Cables are not supplied with the product. Select cables from the table below,

0.2 mm? 6-core cab tire cable, 2m

Weight (main body only)

Approx. 15g

Approx. 60g

Accessory FX-MB1 (Amplifier protection seal): 1 set.

1. Where measurement conditions have not been specified precisely, the conditions used were an ambient temperature of +23°C.
Notes: 2. FX-5010: 50mA max. if 5 or more connector types are connected together (25mA for FX-5020)

’ 3. Only if you are using the quick-connection cable (optional, cable length 5m).
4. If the digital display has been adjusted manually, the figures displayed may be outside the range.
Cable Cable length 1m Cable length 2m Cable length 5m
Amplifier Main cable Sub cable Main cable Sub cable Main cable Sub cable
FX-5010 CN-73-C1 CN-71-C1 CN-73-C2 CN-71-C2 CN-73-C5 CN-71-C5
FX-5020 CN-74-C1 CN-72-C1 CN-74-C2 CN-72-C2 CN-74-C5 CN-72-C5
M You can extend the cable up to 100m max. with 0.3mm? or more

cable. However, in order to reduce noise, make the wiring as short

as possible.
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