BFX Series Fiber Optic Amplifier

LCD Display, Digital Fiber Optic Amplifier

(m] Features

e Dual-display for light incident level and setting value (BF5 -D)
e Enables to detect the minute object with 1/10,000 high resolution
e Enables to detect with high-speed moving object (response speed 50us)
e 5 response speeds
: ultra fast mode (50us), high speed mode (150us),
standard mode (500us), long distance mode (4ms),
ultra long distance mode (10ms)
e Anti-saturation setting function prevents malfunction by saturated light
e External input
: emitter OFF, remote sensitivity setting, peak reset,
output ON/OFF/Keep,
Energy saving OFF
e Multiple sensitivity setting modes available
: auto tuning (fine-adjusting sensitivity), teaching sensitivity setting
(button or external input-auto-tuning, 1-point, 2-point, positioning)

Please read “Safety Considerations” in operation
manual before using.
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Fiber optic cable

tightening torque Min. 2kgf

Connector type wire (@4mm, 4-wire, 2m / AWG22, core diameter: 0.08mm,

Accessories number of cores: 60, insulator diameter: @1.25mm)
Approval (43
Weight™ Approx. 115g (approx. 16g)

% 1: The weight includes packaging. The weight in parenthesis is for unit only.
X The temperature or humidity mentioned in Environment indicates a non freezing or condensation environment.
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Model NPN open collector output PNP open collector output I
BFX-D1-N BFX-D1-P
Light source Red LED (660nm, modulated)
Power supply 12-24VDC= +10% (L
Current consumption Max. 50mA
Operation mode Light ON/Dark ON Selectable o
NPN or PNP open collector output Panel
Control output * Load voltage: max. 24VDC= * Load current: max. 100mA
* Residual voltage - NPN: max. 1VDC=, PNP: max. 3VDC m
Protection circuit Reverse power polarity protection, output short over current protection circuit, surge protection Speed | Pulse
Response time Ultra Fast: 50us, fast: 150pus, standard: 500us, long: 4ms, ultra Long: 10ms
Display method 7 Segment (PV: red, SV: green) LCD Display, control output indicator (red) LED method B
Di . Incident light level/SV display [4,000/10,000 resolution], standard / Units
isplay function . . . .
percentage display, high/low peak value display, normal/reversed display
» Manual sensitivity setting O eor
Sensitivity setting « Teaching sensitivity setting (sensitivity setting by button or external input) Controllers
: auto-tuning, 1-point, 2-point, positioning ®)
Timer function OFF, OFF Delay, ON Delay, One-shot (time setting: 1 to 5000ms) S or
. . Remote sensitivity setting, peak value reset, emitter OFF, control output setting (Keep/ON/OFF), | |Suprlies
External input function . : . -
energy saving OFF (operates applying over 2ms of external input signal) @
Insulation resistance  [Over 20MQ (at 500VDC megger) S orvers
Dielectric strength 1,000VAC 50/60Hz for 1min & Controers
Vibration 1.5 mm amplitude at frequency of 10 to 55Hz (for 1 min) in each X, Y, Z direction for 2 hours &) i
Shock 500m/s? (approx. 50G) in each X, Y, Z direction for 3 times Logic_
E, Ambient illumination |Sunlight: max. 11,000Ix, incandescent lamp: max. 3,000Ix (received illumination) ©
§ Ambient temperature|-10 to 50°C, storage: -20 to 70°C Egif:
E Ambient humidity 35 to 85%RH, storage: 35 to 85% RH
Protection IP40 (IEC standard) Showare
Material Case: polyketon, cover: polycarbonates
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(m] Control Output Circuit Diagram and Connections
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When using external input function, use photocoupler, external controller, etc. Otherwise, it may result in product damage.

(m] Dimensions
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(length: 2m)
10 . 70.5 g
@25 | \
@ﬁ \ W
2.8 ® < 2 o
D — A © ©
= = v& g
\NY) DI ‘
(s2)
| = v
A
m] Installations
© Amplifier unit mounting &  [nstallation] [Removal]

® |nstallation: Hang up the backside holder on the DIN
rail and press the unit toward the DIN rail.

® Removal: Slide the back part of the unit as the @ figure
and lift up the unit as the @ figure.

© Installing with several units

® After mounting the amplifier unit on DIN rail, attach
additional amplifier units adjacently as shown in the
arrow.

® This unit does not have mutual interference prevention
function. Be sure not to have mutual interference.

X Do not supply the power while connecting / disconnect-
ing amplifier units.

© Connector cable attachment and
detachment

® | ift up the protective cover to the @ direction and
completely lower the lock lever to the direction of to the
@® direction to release the lock setting.

® |nsert the cable to the ® direction and adhere between
the cable and the inside of the amplifier unit. (Insert
depth: receiver part approx. 8mm / emitter part approx.
7mm)

® Place up the lock lever to lock the lock setting to the
@ direction and close the protective cover to the ®
direction.
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© Insert/Remove connector

® |nsert the connector into the amplifier unit until it clicks
into the right position.

® Remove the connector by pressing the end part at ®
direction and pull it to @ direction.
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=] Unit DeSCI"IptIOI‘IS 1. Control output indicator: Used to indicate control output provided |

Pressure

by comparing SV and actual incident light level. Sensors
2. (8] (SET) key: Used to execute each operation and to set sensing
sensitivity. Eiary
3. Measured value (PV) display part Encoders
« RUN mode: It displays present value (PV) of input incident light. ©)
« Setting mode: It displays the parameter. Comnector Gables
4. Set value (SV) display part Sensor Distrbution
+« RUN mode: It displays the setting value (SV).
« Setting mode: It displays the setting value of the parameter. Forporature

Controllers

5. (4], ] key: Used to enter SV setting mode, move up/down digit, set sensitivity manually.
6. (¢J (MODE) key: Used to enter program mode, RUN mode, move parameters, or save the setting value. o
7. Lock lever: Used to connect fiber optic cable. SSRs / Power

Controllers

)
Counters
RUN mode

K)

@+@ @ @ @ @ 3sec @ @ 7sec (nm;

(] Parameter Setting

A v W geremeseeeeeesd ) SUTTETTTRRTPrT v v
Anti-saturation | | Manual sensitivity | | Teaching sensitivity | i Program mode Monitoring mode Reset mode {,'ja’ne,
X Refer to XRefer to “ [m Sensitivity Setting”. Response time High peak value | Reset | eters
O Anti-saturation Teaching mode Low peak value | 3XRefer to m
Function”. Operation mode XRefer to “ @ Parameter Reset”. Speed  Puise
Display function “ (=] Monitoring Mode™. e
Display direction f:Niipuay
¢ Timer operation mode e

X Refer to “ @ Program Mode”.

Time setting (0)
External input (S:zrr:?rot;llers
Control output o
Energy saving e
LOCk Supplies
(SQt;pper Motors
(m] Sensitivity Setting 3 Contolers
X You can set sensitivity by manual or teaching (sensitivity setting by button or external input). ®R
Execute the proper sensitivity settings for your application. Coapnie!
Panels
© Manual sensitivity setting (fine-adjusting sensitivity) °
® This setting is to set the sensitivity manually. o ok
® Used to fine-adjust sensitivity after the teaching sensitivity setting. Devices

® [ncident light level is stiII displayed on the Measured value (PV) display part during setting.

M
Software

u.a ﬂﬂﬂ @ Press the (2] (MODE) key to complete the setting. If there is no key input for
3 sec after completing setting, last set value flashes twice (every 0.5 sec)
and automatically saved it and returned to RUN mode.

- BEX=D{-N .
‘ o BB Set value flashes twice (every 0.5 sec)
Al and it returns to RUN mode.

E]F:)ﬁnmm E @ Press the (4], () keys to set the value.
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© Teaching sensitivity setting (sensitivity setting by button or external input)

® Sensitivity setting by button (®) (SET) key) : Press the (8] (SET) key once in RUN mode and teaching automatically starts.

When teaching completes, it returns to RUN mode automatically.
® Sensitivity setting by external input: Set the sensitivity by external input signal wire not by using the (&) (SET).
This is available only when external input [d-! n]is setas [SEt]. (Refer to “ m Control output circuit diagram and

Connections”.)
® During teaching, the Measured value (PV) display part displays the set teaching mode parameter and the setting value

(SV) display part displays progressing status.
® Before sensitivity setting, set the proper teaching mode (auto-tuning, one-point , two-point, positioning teaching mode) .

X Refer to the below for the each teaching sensitivity setting.

1) Auto-tuning teach mode

X Suitable when incident level of sensing object is not stable or when sensing fast moving objects.

X Auto-tune automatically sets the sensitivity using the average value of the max./min. incident light level within a certain
time period.

Set value= P (MaX)2+P (Min)

® Set Teaching mode parameter [SEnS]to Atk o.

Incident \
light level
Max.
SV
[ BFX-Di=N
(Ao 25
Min.
_Teaching section: over 2 sec Time
X Press the (8] (SET) key once, and teaching Flashes twice (every 0.5 sec) and
starts automatically. it returns to RUN mode

2) One-point teach mode

X One of teaching modes that sets the maximum sensitivity by teaching one sensitivity setting point when setting the SV
with no sensing object (reflective) or when setting the SV with incident light level 0 (through-beam) / Suitable for the
applications required little effect of dust or background.

® Set Teaching mode parameter [SEnS5]to (Pat.
A

Max.

i _ Teaching section: over 2 sec Time
X Press the (8] (SET) key once, and teaching )
starts automatically. .': |?;E$:St\;\gcséilvt;:gd0e.5 sec) and
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3) Two-point teach mode A

) )
% Suitable when incident light level is stable or when sensing object is slow or at stopped position. Sonsare "¢
X One of teaching modes that sets the sensitivity using the average value of two incident light levels obtained from two

point teaching - one point with a sensing object and the other point without a sensing object. e

Optic
Sensors

® Set Teaching mode parameter [SEn5]to cFPnt.
©

Door/Area

Sensors

(o)
Proximity
Sensors

Incident
light level

(E)
Pressure
Sensors

(F)

Rotary
Encoders

(6)

Connectors/
Connector Cables/

Min. value
teaching

VY
Min. Yeeuctus e s ane e rnnna s une e s nnr s n s na s s nne s s ana 250

Teachingi Press the (8] (SET) key Time

(i/%(r:téosgcl once, and teaching starts Flashes twice in turn i

automatically. (every 0.5 sec)

E Sensor Distribution
Boxes/Sockets

(H)
Temperature
Controllers

(1)
SSRs / Power
Controllers

)
Counters

®)
Timers

Incident

light level 4 é
3400

MaX., freemmemmmmmeme T e (L)

Panel
Meters

Max.
value
teaching

(M)

Tacho /
Speed / Pulse
Meters

(N)
Display
Units

e e 250

X Press the (] (SET) key Teaching

once, and teaching starts section:
over 2 sec

automatically. —p (SF;)vitching
. I BEX-DI-N g

(0)
Sensor
Controllers

Mode Power
Supplies

Q)

Stepper Motors
& Drivers

& Controllers

Incident
light level &

MK, froeeeeemmeensemss s 3400

(R)
Graphic/
Logic
Panels

Flashes twice in turn I

(every 0.5 sec) ©

Field
Network
Devices

N S A ——— 1825

Pwmax+Pwin

2

R 25 | (i _gggg

Set value=

M
Software
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4) Positioning teach mode

X One of teaching modes that sets the sensitivity to 90% of max. incident light level when sensing an object with a hole on
the surface (Through-beam) or sensing a moving object having curve (Reflective).

® Set teaching mode parameter [SEAS5]to PSEn.

Incident
light level &
Max.

SV

Min.
Teaching section: over 2sec ! Time
X Press the [8] (SET) key once, and teaching Flashes twice (every 0.5 sec) and
starts automatically. it returns to RUN mode
X Set value (SV) range for sensing distance.
Response Time |Teaching when incident light level is O Teaching when incident light level is saturated
UFSE /F5E /5kd|Set to 10-digit. Set to 3980-digit.
Lol /ULal Set to 5-digit. Set to 9980-digit.
(w] Error Display
Error code Cause Troubleshooting
Err In case overcurrent inflow occurs into the output circuit.[Remove the overcurrent due to the overload.

(@] Program Mode

© When entering into program mode, the parameter turns ON at the Measured value (PV) display part and the setting
value flashes every 0.5 sec at the setting value (SV) display part. Use the [4], [*] keys to set each setting value.

O Press the [¢) (MODE) key one time after setting each parameter to save the setting and enter into next mode.

O If the lock is set, unlock the key before setting parameters.

RUN mode X For more information about each parameter, refer to below.
¥ Press the (¢J (MODE) key for 3 sec to return to RUN mode while in program mode.

@ 3sec X After changing the parameter settings, return to RUN mode for saving the setting.

1

1

:

1

! -
N Y
1

1

1

1

1

1

1

.-

Flashes twice (every 0.5 sec) and automatically moved.

Response ) Ultra long-
time Stanqard Long-d|stqnce distance Ultra fast Fast

—> 5Pdf 5t S |r5F‘dJrLo‘nGi<@>| 5pd] uma%%ﬂ -5pd} UF‘Si:]ﬁ@ﬂ -5pd] F‘St][
5 ‘ ‘

(] (>

Teaching
mode Auto-tuning

(>
‘ @ 1-p9int @ 2-p9int @ Positipning
| 5ens| Autol«=» 56n5} iPntle=>| 5En5] 2Pnefe=2| 5EnS] PSENT
—~® " " ‘
G
Teaching
mode Light ON E Dark ON

Ldon J[ L-o n%@'
Display Standard Percentage
function  display E display

| dsPF{ 4000}« =»{ d5PF{ 933P}
Rk
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Display Normal Reversed
direction display display

| ol 1234 % | hea 1P
o

Timer ON OFF One

operation mode Delay Delay -shot

| tnad{‘ aFFJ*%>| tnan“l on_ d‘l%| tEDdJ[ DF-d%V| thodJL 5%04‘:1‘
‘@
Tlmesettlng - X Use [{, ® keys to set { to 5000ms.

XIn case timer operation mode [t nod]is setasof F,
time setting [t/ AE] does not appear.

Control output KEEP [ ON OFF
[ PAu SJFEEEF']«@>| PAUS] DnJ[<—>| PAUST DFF]r
5

X Appears only when [d_1 n]is set as [PAUS].

i E”er%%ydiav'”g 2
[Esn] ofF % ESfiu] HALF ﬁ' ESHquFuLL]r

Lock Lock 1 Lock 2

l| tore} DFF%» tolt} Lol 14%» tolbd LDLE’(

@] Program Mode Function

© Response time [~ 5FPd]

This function is to set the response time of control output.

e Ultra fast [UF5E]: 50ps e Fast [F5E]: 150ps e Standard [5td]: 500us
e Long distance [Lani]: 4ms e Ultra long distance [UL ol ]: 10ms

© Operation mode[ L daon]

This function is to set Light ON - control output is ON when incident light level is higher than setting value and Dark ON -
control output is ON when incident light level is lower than setting value.

© Display [d5FF]

This function is to select display mode for incident light level on the PV display part.

: standard display (1000) / Percentage display (393F)

e Display range of standard display: 0 to 4000 (0 to 3393, in case of long distance mode)
e Display range of percentage display: OF to 9395F (decimal point is not displayed)

© Display direction [d! r]

This function is to reverse the display direction to suit the unit installation location.
: Normal display / Reversed display selectable.

X Reversed display is upside-down (180°) display of normal display.
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© Timer [Timer operation mode: t rod, Time setting: £t/ AE]
This function is for when the response speed of external device is too slow or control output time is short by small target
sensing.

e Timer OFF [oF F]: Do not use timer function.

® ON Delay [ on-d]: Control output time from OFF to ON is delayed during the setting time.
e OFF Delay [ oF - d]: Control output time from ON to OFF is delayed during the setting time.
® One-shot [ 5Hat ]: Control output turns ON or OFF within the setting time.

e Time setting [£! AE]: 1 to 5000ms

e Timing chart

Sensing condition | |43 Sl Bl B

Timer OFF L/O |

Timer OFF D/O |49 [l

ON Delay L/O | N Tyl |

ON Delay D/O | il Iy

[T: setting time]

Tc

5]

OFF Delay L/O | PEIN PN : _ : —ae
OFF Delay D/O | : PRIN — <l,|
One-shot L/O | <L>| PRI - T , <l,| Ty
One-shot D/O |<T>| 4_T>| : 'Iq |4_l;| :

X Setting time: T>Ta, T>Tb , T>Tc>Tb

© External input [d-/ n]

If button operation is difficult, external input is available to execute the dedicated operation.

e OFF [oFF]: Do not use external input function.

e SET [SEt]: External input is used for sensitivity setting, depending on the teaching mode parameter [SEn5].
e RESET [ 5t ]: External input is used for initializing high peak/low peak.

o T_OFF [t - oF]: During external input, emitter turns OFF.

e PAUSE [FALS]: External input is used for setting control output mode between Keep/ON/OFF.

e SLEEP [5LEF]: External input is used for turning OFF the energy saving [E 5Aw] mode.

© Control output setting [FALUS]

External input is used for setting control output mode between Keep [FEEFP]/ON [on])/OFF [aF F]. Only when inputting over
the response time (2ms), it is regarded as external input and control output is changed as setting.

(This function is activated only when external input parameter [d_/ n]is set to [PALS].)

o Keep [F'EEFP]: Control output status at the inputting moment of external input (a) is maintained while external input is ON.

. oN ] ‘
Sensing OI:F| ‘ Sensing O(’):Nl

F

External input | 2ms External input | 2ms
Control output | a a Control output a ’_‘ a
<External input: Keep (a=ON) > <External input: Keep (a=OFF) >

® ON [on])/OFF [oF F]: Control output is ON/OFF while external input is ON.
Sensing Oi’:| ‘ Sensing " | ‘

OFF

External input | 2ms External input | 2ms

» < »

Control output | | | Control output | | [
<External input: ON> <External input: OFF>
© Energy saving [E5Au]

This function is to save unit’'s power consumption by reducing power supplying to display parts in case of no setting input
within 60 sec.

Type Control output Measured value Set value (SV)
indicator (PV) display part display part
Normal mode [oFF] T T
Energy saving mode 1 [HALF] T T e £ ON
Energy saving mode 2 [ FULL] T ® (] ®: OFF
B—-34
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© Lock [Loft]
Two types of key lock setting available in order to prevent SV changes due to careless.

*) )
Photoelectric
Sensors

Parameter ofF Lol Lald ®
Sensitivity setting e © O Optie
Program mode ) 0 O Sersors
Par:ameter rgset L O O @: available to check/set DaoriArea
Anti-saturation ® O O ©: available to check/ unavailable to set sensers
External input [ ] O O O: unavailable to check/set o
Proximif
e Incase of Lol 2, itis required to set to lock first to enter into parameter mode. Sensors.
© Anti-saturation i;E’
e \When the sensing target comes too close and it is saturation status, this function corrects the optimize status.
e Press the [B) (SET) + ) keys one time and anti-saturation function operates automatically. There are max. 10 levels. ®
otary
e Press the [B) (SET) + [»] keys one time again and anti-saturation function is cleared. Encoders
e During anti-saturation, the setting value (SV) display part displays current level. ©

Connectors/

e \When response time mode is ultra fast[L/F 5t ], fast[F 5t ], standard[5Et d], and incident light is over than 2000, the setting Connector Cables/

Sensor Distribution

is complete. When the mode is long distance[L oG], ultra long distance[t/L o§], and incident light is over than 5000, the Boxes/Sockets
setting is complete. After completing the setting, it returns to RUN mode automatically. )

Temperature

X This function does not execute when present incident is lower than the determined value. Controllers
(UFSE,F5E,5Ed:2000,Lonb, UL ob: 5000)
»When anti-saturation function is set, control output operation may be changed.

(1)
SSRs / Power
Controllers

Anti-saturation function ON Anti-saturation function OFF
)
Counters
4000|2000 200|200
Y @+@ Automatically set up to 10 level v @4-@ ®
H ( ann ann H i Flashes twice imers
EIJDDD““ 1}_>|IWDD"“EMEUUUl"'fl'HlEuuu"'DE‘; 4008 |5.0F (every 0.5 sec)
Y Returns to RUN mode automatically  Flashes twice v :.;La’,t,e.
(every 0.5 sec) RUN eters
000 |--ob mode 7
— : '(I'M)h I
S;:)cee'ZIPulse
Meters
. . (N)
(m] Monitoring Mode Display
This function is to monitor high/low peak value of incident light level. The monitored high/low peak value can be reset. ©
(S:zrr:fr[’;llers
RUN mode —
@ (S':)vi!ching
Mode Power
Supplies
. Max. incident (SQtt)epper Motors
High peak light level & Drivers

Panels

@ incident light level @ Logic
< (S)
Field
Network
Devices
M

in. incident
Low peak light level

(w] y
» L P mn Software
PEEY 1080 Reset to current LPEE L

@ incident light level @ |

@ & Controllers
WPER) 9000 »[ weeel 3000 w
ek ug Reset to current &er,,,mc,

;

@ Press the (¢} (MODE) key for a sec to monitor max/min incident light level.

@ Press the (1) (SET) key to initialize max/min value to current incident light level during monitoring.
® Press the (¢J (MODE) key to return to RUN mode.

XWhen lock is set as L oL 2 and max./min. value is checked, it is not reset.
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(m] Parameter Reset

® This function is to initialize all parameters in memory to default value in case the possibility of mis-setting or mis-operation.
e Set lock function [L ol ] to oF F to execute parameter initialization.
e High peak value [HPEF] and low peak value [L PEF] is not initialized.

© Parameter reset flow

RUN mode

@ 7sec

Automatically returns to
RUN mode.

@ Press the [¢] (MODE) key for 7 sec in RUN mode. [ n! £] parameter turns ON on the Measured value (PV) display
part and no flashes every 0.5 sec on the setting value (SV) display part.
@ Press the [¢] (MODE) key once again to return to RUN mode not to execute the initialization.
® Select HE5 using [, (*] keys and press the (¢] (MODE) key. | n! £ flashes twice on both the Measured value (PV) and
Set value (SV) display parts.
@® When parameter initialization is completed, it is automatically returned to RUN mode.

© Factory default

Parameter |Default Parameter |Default Parameter |Default Parameter | Default Parameter |Default
~SPd Skd SERS AlEto Ldon L-on d5PF 4ooo di r 1234
Ernod oFF d_in ofF ESAu oFF Loll ofF —_— —_

SV: 2000
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X-ON Electronics

Largest Supplier of Electrical and Electronic Components
Click to view similar products for Fibre Optic Sensors category:
Click to view products by Autonics manufacturer:
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