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Ordering Information

mOrdering information(Fiber optic amplifier)
[BF|[5][R]—[D][1]—[N]

[ NPN open collector output

| Standard type

Dual display type

| Red LED

N
1
D
S Single display type
R
5

| Series name

BF | Fiber Sensor

[BF] [4] [R][P] - [E]

Blank | Standard type

E External synchronization input type

R Remote sensitivity setting type

Blank | NPN open collector output

P PNP open collector output

R Red LED

G Green LED

4 |Series name

|
|
I BF |FiberSensor

[BF ] [3][RX] — [P]

Blank | NPN open collector output

P PNP open collector output

RX [Red LED

|
|
I 3 |Series name
I BF |FiberSensor
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Ordering Information

mOrdering information(Fiber optic cable)

FI|T -14](20|—-{10
Blank | Standard type(—40 to 70C)
H | Heat—resistance(—40 to 105C)
Cable type H1 | Heat—resistance(—40 to 150C)
H2 | Heat—resistance(—40 to 250C)
R | Flexible type(1R)
B Break—resistant type(5R)
05 ®0.5mm
06 $0.6mm
10 ¢ 1.0mm
13 ®1.3mm
Fiber diameter 14 ¢ 1.4mm
15 ¢ 1.5mm
20 ®2.0mm
F ¢ 0.5mm, ¢0.25mm X 4(Coaxial type)
F1 ¢ 0.5mm, ¢0.25mm X 9(Coaxial type)
F2 | ¢1.0mm, ¢0.25mm X 16(Coaxial type)
Cable length I
| 20 [2m |
15 ¢1.5mm
Hood diameter 2 p2mm
3 ®3mm
4 @ 4mm
6 ¢ 6mm
Blank | Standard type(Bolt type)
P Plastic type
S SUS type(SUS length 90mm)
S1 | SUS type(SUS length 35mm)
S2 | SUS type(SUS length 45mm)
C Cylinder type
Head form CS | Cylinder+SUS type(SUS length 15mm)
LU | L type/Top view(Height 12.2mm)
LU1 | L type/Top view(Height 17.2mm)
LU2 |L type/Top view(Height 22.2mm)
F Flat type/Flat view
FN | Flat type/Side view
FU |Flat type/Top view(Up)
FB | Flat type/Side view+top view(Bending)
Sensing type Through—beam type

Diffuse reflective type

T
D

Fiber material F Plastic Fiber cable
G Glass Fiber cable

#%Please refer B—38 to 43 page (Fiber optic cable specification) for exact model name of fiber optic cable, or it might
cause wrong model selection not existed in the above ordering information.
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Product Overview

mFiber optic amplifier

Appearances Characteristic LED Model Power supply| Response speed |Control output | Reference
CE Ultra Fast:50us,
Dual display type Red BF5R-D1-N g?g;gg::
Long:4ms NPN open
Fast:150 collector output B-6 to 20
“130us,
Single display type Red BF5R-S1-N STD:5004s,
Long:4ms
CE Red BF4R NPN open
Green BF4G collector output
Standard type
Red BF4RP 19-24VDC Max. 0.5ms PNP open
Green BF4GP (Frequency 1) |collector output
y External Red BF4R-E Max.0.7ms B-27 to 33
synchronization e
input type Green BF4G-E (Frequency 2) NPN open
_ collector output
Remote sensitivity Red BF4R-R
setting type Green | BF4G-R
NPN open
BF3RX
; i llect tput
'r’ Twin adjuster Red Max. 1ms [ 2P g_34 t0 37
" <t built—in BF3RX-P PNP open
collector output

% Sensing type depends on the type of fiber cable.

mFiber optic amplifier communication converter

Appearances Characteristic Model Power supply Com?puenégation Control output| Reference
CED NPN o
pen
" Setting 32 fiber optic amplifier BFC-N 1200, 2400, |coliector output
units simultaneously by 12—-24VDC 48?%’28300’ B-21to 26
communication converter ’ PNP open
BFC-P 38400bps collector output
€ Connectable fiber optic amplifier unit : BF5 Series
mFiber optic cable(Diffuse reflective type)
#*(Note1) #(Note2)
Type Dimension Feature Model Sensing distance (mm) Cable |Reference
length(L)
; ¥ ;| Flat type/
0 [oof Top view(Up)| FDFU-210-05R
= * [ Flat type/ s 30mm
0o Side vy | FDFN=-210-05R 1m
=3 0 r ;| Flat type/
®s ‘o | R UPe | FDF-210-05R W 15mm
-3 [ —— ]
25
x @ ® CﬂD:E% M3 Bolt |FD-320-05R
L = 25mm
I@@ Y M4 Bolt FD-420-05R
B-38 to 43
3 M6 Bolt  |FD-620-10R |mmsssm 80mm
2m
_L(U o ® CQDE% M3 Bolt FD-320-06B m
o2 3 Cylind
@ 09 e FDC-320-068B W 35mm
—~ C
™ ©
% %’ ® C@EK M4 Bolt FD-420-06B
=
* } —| V6Boll |FD-620-138 M 100mm
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Product Overview

mFiber optic cable(Diffuse reflective type)

% (Note1) #(Note2)
Type Dimension Feature Model Sensing distance (mm) Cable Reference
length(L)
® dff/=———e=—=——| M3Bolt |FD-320-05
® C@EK M4 Bolt |FD-420-05
¢ 3 Cylinder
E———T - -
® oo ' |FDC-320-05
¢ 3 Cylinder type|
0 /e (90mm) FDCS-320-05
[ 40mm
M3 Bolt | Epg-320-05
o o ——dfo — |G (90mm)
e M3 Bolt Caon_
5 M4 Bolt on_
A E—, | (o0nm) | F0S7420705
% M4 Bolt on.
® ——— | weBot |FD-620-10
 —
M6 Bolt
FDS-620-10
Em@] g sus: (90mm)
¢ Bolt e 120mm B-38 to 43
QD (15| FPS27620-10
o o)
® :[E% Plastic type | FDP-320-10
(o]
2 M3 Bolt FD-320-F . 40mm
>
© M3 Bolt |FD-320-F1 h 60mm
<
©
8 M6 Bolt |FD-620-F2
s 120mm
M6 Bolt FD-620-10H
(]
o
= M6 Bolt FD-620-15H1 s 160mm
R
25 M2 Boll | Gp-420-20H2
a_u3 . 100mm 2m
= M6 Bolt
GD-620-20H2
mFiber optic cable(Through-beam type)
% (Note1) #(Note2)
Type Dimension Feature Model Sensing distance (mm) Cable Reference
length(L)
: x Flat type/ T
[ oo Top view(Up) | FTFU~210-05R s 80mm
f * Flat type/ —51n_
(oo Flat e/ | pTEN-210 05R s 75mm
9 Flat ybe/ | prE_910-05R jmem 30
© Flat view f 30mm
m
©o} Flat t
L . ype/
-2 H ©0 Side view+ |FTFB-210-05R [ 90mm w
g > top view
5o Integrated | FTLU-310-10R B-38 to 43
=% bracket _ _
= UE_ L (L type)y |FTLU1-310-10Rjmmms s 250mm
Top view(Up)| FTLU2-310-10R
‘="=C@:'OCGD:'==' M3 Bolt FT-320-05R
b2 FTC-220-05R somm 2m
30 O O Cylinder type [ Free cut]
:u:.:@:occm::::. M4 Bolt | FT-420-10R F_ 380mm
Avtonics B—4




Product Overview

mFiber optic cable(Through-beam type)

% (Note1) #(Note2)
Type Dimension Feature Model Sensing distance (mm) Cable Reference
length(L)
= 8 ——ffpodflp————| M3Bolt |FT-320-06B
B—j‘: ¢ 1.5 Cylinder [—110mm
CEE ot ) FTC-1520-06B
8 ———qdfbodfp——c——| M4Bolt |FT-420-13B |mmmmm =" 400mm
=————orfhodffz——=——=| M3Bolt |FT-320-05
i
o P15 ovindel prc-1520-05
o o o M%“e”der FTC-220-05
¢ 2 Cylinder type
e eI m—— ] (90mm) FTCS-220-05 [ 150mm
M3 Bolt
(90mm) FTS-320-05
()
a M3 Bolt 2m
> ==Cm3=l ° ‘==Cm:'= (35mm) FTS1-320-05 m )
E M3 Bolt B-3810 43
% (45mm) FTS2-320-05
» ::EI:I:GBI' o cl:m:l:n:vzl M4 Bolt | FT-420-10
e = @] = e e ¢38\F/3'g”der FTC-320-10 |messssssssssm 500mm
o o (o)
I:M:}CE:\:I Plastic type | FTP-320-10
M4 Bolt
QD (00| FTS-420-10
I:l:CﬂD:D::om:l:@:\: MA Bon s 500mm
(45mm) FTS2-420-10
o| ——dfmodffp———>| M4Bolt |FT-420-10H e 300mm
>
L=
55| c——dfpocffp———| wM4Boit |FT-420-15H1 pr— 500
To
3 | ccommmmere]fio o cefffpmmmemscs GT—420—13H2b 400mm om

% (Note1) The sensing distance is a standard for Red LED of BF4 Series and 10% of Red LED is applied when it is Green LED.
It is applied to 40% of sensing distance for BF3RX.
# (Note2)Min. sensing target is a value measured opaque material in accurate output status and the sensing distance is different
with the rated sensing distance (Notel).

#(Note3) ®Flexible optical fiber (Multi core)
A large number of ultrafine cores are all surrounded by cladding. Easy to install the many places where are

#FT—-420-13 was discontinued. FT—420—-13B is replacement.

bending areas because the change of the intensity of radiation by bending is small.

eBreak-resistant optical fiber

The fiber units contain a large number of independent fine fibers, ensuring a high degree of flexibility. It can

be used for moving parts (robot hand) and it is not easily broken.
s« (GEXID The sensing distance can be shortened about max. 20% than the normal according to condition of the cable.
[(FC—2) should be used for cutting fiber cable.]
RIS is for BFSR, BF4R Series.
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BF5 Series Fiber Optic Amplifier

Digital indicating type fiber optic amplifiers

mFeatures

eDual-display for light incident level and setting value(BF5R-D)
eMinute object sensing available with 1/10,000 high resolution
® Ability to sense high—speed (20,000 times per sec.) moving objects
@4 settings for response speed
: Ultra fast mode (50us), high speed mode (150us),
standard mode (500xs), long distance mode (4ms)
®].ong lasting amplifier regardless of element's life

degradation or temperature change
®Multiple sensitivity setting modes available

> auto tuning, 1 point (maximum sensitivity), 2 point,

positioning teaching

®Up to 8 units ability to stack with mutual

interference prevention function using side connector
® Auto channel setting function for multiple installations
®Slim design(W10xH30xL70mm)

Please read "Caution for your safety" in operation
manual before using.
mSpecifications
Display type Dual Display type Single Display type
Model BF5R-D1-N BF5R-S1-N
Light source Red LED (660nm, modulated)
Power supply 12-24VDC £10%
Current consumption Max. 50mA

NPN open collector
(Sink Current : Max. 100mA, Applied Voltage : Max. 24V, Residual voltge : Max. 1V)

Protection circuit Reverse polarity, Overcurrent, Surge
Ultra Fast : 50us, Fast : 150us,
STD : 500us, Long : 4ms

®Incident light level: Red, 4 Digit, 7Segment
Display ®SV : Green, 4 Digit, 7Segment
®Main output indicator : Red LED
Incident light level / SV display [4000/10000 resolution], Percentage display,
Peak / Bottom value display, Normal / Reversed display

Control output

Response time Fast : 150us, STD : 500us, Long : 4ms

®Incident light level /SV : Red, 4 Digit, 7Segment
®Main output indicator : Red LED

Display function

Auto tuning, 1 point teaching,

2 point teaching, Positioning teaching Auto tuning

Sensitivity setting

Mutual interference Max. 8 unit sets (Automatically set regardless of response time)

prevention

Initializing Initializing to factory mode —

Energy saving Normal / Energy saving 1 / Energy saving 2 _—

Timer OFF, OFF delay, ON delay, One shot OFF, 10ms OFF delay timer, 40ms OFF delay timer
Ambient illumination Incandescent lamp : Max. 3000/x, Sunlight : Max. 11000/x

Ambient temperature Operation : =10 to 50C, Storage : —20 to 50C (at non—freezing state)
Ambient humidity 35 to 85% RH

Insulation resistance Min. 20M & (at 500VDC megger)

Dielectric strength 1000VAC 50/60Hz for 1 min.

Vibration resistance 1.5 mm amplitude at frequency of 10 to 55Hz in each X, Y, Z direction for 2 hours
Shock 500m/s?* (Approx. 50G) in X, Y, Z directions for 3 times

Protection P40 (IEC standard)

Material Case : PBT, Cover : PC

Fiber cable

. o,
Tightening torque Min. 2kgf/cm

Accessory Connector type wire(¢ 4, 3P, 2m), Side connector
Approval C E
Unit weight Approx. 20g
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BF5 Series

m/Control output diagram and terminal connections

NPN Open collector type
Fiber optic sensor circuit Connection
— (Brown) +V
< o
: Load
E . (Black)Control
% output N
= Overcurrent = 12-24VDC
s A v 100mA T
' (Blue)ov
s Connect Diode at external terminal for inductive load.
mDimensions (Unit:mm)
OBF5R-D1-N i OAccessories
11 (13 Jrnnc | > ; e®Connector type wire
G 0@(34 i DS :
OBF5R-S1-N
taonn =@ o :
G D@0 1] e ey | i
R —
N\—/"]
O > o[ 8
©) < 5 ﬂ ceos
0 o0000
(o]
— | C
10 2 16 36.5
72
m/Installations
OAmplifier unit mounting [Attachment] [Detachment]
Q OF =i

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

®Detachment: Slide the back part and lift up
the unit as shown in the figure @ and @.

OAmplifier unit connection

® After mounting one amplifier unit on DIN rail,
remove the side cover and insert unit connector
as shown in the figure @ and @.

®Connect another unit through the connector
as shown in the figure @).

% Make sure that connections between unit
case and connectors have made correctly.
Improper connection may cause malfunctioning
of channel setting and mutual interference
prevention functions.

#Do not supply the power while connecting or , % 35mm DIN rail
disconnecting amplifier units.

B—7 Avtonics



Fiber Optic Amplifier

OFiber cable connection

®Lift up the protective cover @O and push down the lock
lever to the direction of @ to release the lock setting for
fiber optic cable insertion.

®Insert the cable to the direction of @ with slightly moving up
and down 157, and gently press into the unit until
the cable is completely inserted.

®Lift up the lock lever to lock the lock setting @ and
close the protective cover ®.

[Attachment]
OWire connector connection @]
®Insert the connector into the amplifier CI
unit until it clicks into right position.
®When removing the connector, pull out
the connector pressing the lever down. [Detachment]

1

mFront part identification
OBF5R-D1-N OBF5R-S1-N
- , —L

SRR ol [iern

HEE
0
-9

T FAST STD LONG OF%MS LUEN%I
\ \ \ | T —71T T T T
@ 9
Control output indicator (Red) PV/SV display part(4 Digit, Red, 7 segments)
: Used to indicate control output provided by comparing : Used to indicate incident light level / SV and parameters
SV and actual incident light level. Response time setting switch
Sensitivity setting key : FAST, STD, LONG
. Used to execute each operation and to set sensing sensitivity. [9) Timer setting switch
PV display part (4 Digit, Red, 7 segments) : Used to select OFF Delay time.(OFF, 10ms, 40ms)
: Used to indicate incident light level and parameters. Operation mode setting switch
SV display part (4 Digit, Green, 7 segments) : Used to select Light ON / Dark ON.
: Used to indicate SV and setting data. Up/Down key
Up/down key ®Used to up/down setting values
®Used to up/down setting values ®Used to enter into each mode
®Used to Fine—adjusting sensitivity ®Used to Fine—adjusting sensitivity
(6] MODE key Lock lever
®Used to enter into program mode / data bank mode.
®Used to move each parameter.

mParameter setting

OBF5R-D1-N
RUN mode
Press Press Press Press Press Press Press
[«]. ] key key key for [MD]key [MD] key for key for  |[MD] key for
y 3 sec. 3 sec. 5 sec. 7 sec.

|Manua| sensmwty| |Teaoh|ng sensifvity | Group Teaching | | Monitoring mode| | Program mode | |Data bank mode| |Fuln|t!allzmg |

setting setting nction mode
(Refer to B-9 to 11 page.) (Refer to High Peak Response time Data Load Initializing
B-11to 12 page.) : .
- - Function setting
Low Peak Display function Data Save
(Refer to B-17 page.)
(Refer to B-17 page.) [ Display direction Copy
Timer operation Load All
mode Save All

Time setting | (Refer to B-14 to 16 page.)
Sensitive setting mode

Energy saving

Light ON/
Dark ON

Channel

Communication
enable/disable

Lock setting | (Refer to B-12 to 14 page.)

Avutonics B—8



F5 Series

OBF5R-S1-N
RUN mode
Press Press Press Press Press
g\?\}?TgC'S_'LIDE [«], [¥] key key [SET] léey for EéD)key for |E|:(3P)key for
\ v sec. v sec v sec.
i i Manual Teaching
|Response time semngl sensitivity sensitivity | |Group teach|ng| |D|splay function sett|ng| | Peak Mode |
| Timer setting | sciling sefing _|: (Refer to | Standard display | | High Peak |
' B-19 page.)
: (Refer to B-17 to18 page.) .
Light ON/ | Percentage dlsplayl | Low Peak |

Dark ON Setting

(Refer to B-18 page.) (Refer to B-19 page.)

Dual display type (:¢Refer to B-9 to 17 page.) |

mSensitivity setting mode

P3

There are two methods available for sensitivity setting - manual or teach mode.
Select the method most suitable for your application.

OManual sensitivity setting (Fine-adjusting sensitivity)
®The setting value can be directly changed by pressing the manual button
®Used to fine—adjusting sensitivity after teaching.
®Incident light level is still displayed on PV display part during setting.

incident light level SV incident light level SV

rDUY — — — E’ E
{0oe32 0000

_
(DPress [¢] and [P] key to set the value.

@]If there is no additional key input for 3 sec after completing setting, last set value will be flashing
twice and automatically returned to RUN mode.

N s

OTeach sensitivity setting (Auto-tuning, One-point, Two-point, Positioning)

®ow to enter into sensitivity setting mode in RUN mode
Press key once. Then, selected teaching mode parameter indicated by flashing twice on SV display part.
% Refer to [B—9 to 11] page for each teaching sensitivity setting.

®Teaching should be executed for over 3 sec.
#If teach mode is executed for less than 3 sec., teach mode parameter will flicker twice and be on standby to

execute completion of teach mode.

®Current incident light level is indicated on PV display part while teaching is in the process.

®]f incident light level is received under 10 DIGIT while teaching is in the process, it will be automatically returned
to RUN mode and previous setting value will be retained after [ Er~L] flashes twice.
¥1If there is no key operation for 60 sec. after entering into teaching mode, it will be automatically return to RUN mode.

1)Auto-tune teach mode

% Suitable when incident level of sensing object is not stable or when sensing fast moving objects.
¢ Auto—tune automatically sets the sensitivity using the average value of the incident light level within a certain time

period. P1+P2++ « « +Pn—1+Pn
Set_value= n
®Set Teaching mode parameter [SEAS] to " AtEa".
Incident A Press key
light level q
Max. 7 =
ax 3400 o) GE (] u LllJl' :: !':. o [

A 3300 o7
oo 3200 5
Press key[—y Auto will be flashmg
Set over 3sec. q twice (0.5sec.)
3020 ————
Value - (b [g]n]
\/ \/ \/ \ @GEDJB'-'”""
V 2700

\ '----"will be flashmg

Min. 2500 (0.5sec.) during teac
) — > Time 1k

< Teaching section : Over 3 sec. > SV will be flashing twice (0.5 sec.)

¥ Teaching is executed and returned to RUN mode

while pressing key .

Avutonics



Fiber Optic Amplifier

2)One-point teach mode

% 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 O (Through—beam) /
Suitable for the applications where dust or back ground will not effect sensing.

®Sect Teaching mode parameter [SEnS] to " IPRE".

Incident A Press key
light level S S—
Max. 3400 . AN 4
2760 b EE 0¢ | 2500 N |
-------- e 1S Press [SET] key "1Pat " will be flashing
----- over 3sec. twice (0.5sec.)
N
N T | 2C N
2750 © EE DE@' 2759
"----"will be flashing
2500 (0.5sec.) during teaching
- - > Time ©
Teaching section : Over 3 sec. _ —
¢ Teaching is executed while pressing key . SV will be flashing twice (0.5 sec.)

and returned to RUN mode

¥ SV range for sensing distance.

Response Time| Teaching when incident light level is 0 | Teaching when incident light level is saturated
UFSE L . ) L ) )
For In case incident light level is O, In case incident light level is saturated,
T set to 10 digit. set to 3980 digit.
Lol In case incident light level is O, In case incident light level is saturated,
3 set to 5 digit. set to 9980 digit.

3)Two-point teach mode
¥ Suitable when incident light level is stable or when sensing object is slow or at stopped position.
% One of teaching modes that sets the sensitivity using 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.

.Sgt teach mode parameter [SERS] to " 2Pnk". Press key—
Incident A
light level
©)
Press key "1P" will be flashing
over 3sec. '7:? twice (0.5sec.)
5 = 8 n
- (eZE Nl
280 "----" will be flashing
Min. 250 (0.5sec.) during teaching
» Time [ 1
P i ¥ Teaching is executed while pressing key .
Incident Teaching section : Over 3 sec. Setting value will be flashing twice
light level A (0.5sec.) and automatically moved.
Max.
Max. value T BTN
teaching Press key, 2F" will be flashing
over 3sec. 7 twice (0.5sec.)
Min. value ®
teaching
"----"will be flashing
Min 250 (0.5sec.) during teaching
»>Time : ur
¥ Teaching is executed while pressing key .i % ®
Incident Teaching section : Over 3 sec. Setting value will be flashing twice
light level & (0.5sec.) and automatically moved.
Max. 3400
Pwmax+P
Set_value=—2——""
Set 2950
Value
"2Pnt" and setting value will be
) 550 flashing twice (0.5sec.) and
Min. _ > Time automatically returned to RUN mode.

Avutonics B-10



BF5 Series

4)Positioning teach mode

% 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 teach mode parameter [5ERS] to " PSER".

Incident
light level §
Max. 3000
Set /
Value 2700
Min. 100
Teaching section : Over 3 sec.

3% Teaching is executed while pressing key .

mGround teach mode

Press key -,
SET-

"PSEn" will be flashing
twice (0.5sec.)

Press key

over 3sec. 4

----"will be flashing
(0.5sec.) during teaching

SV will be flashing twice
(0.5sec.) and returned to RUN mode

A function to set the sensitivity of slave amplifier units according to the command of master amplifier unit(certain

amplifier unit) in a successive and collective way.

% 1In case of two—point teach mode, Group teaching is not applicable.

RUN mode |[«——

Select "'no" and press[SET]|key

l ZL‘Z?SS key or key to return to RUN mode.
MASTER uni : SLAVE unit
Group
Teachin RUN mode
ECHI+ ALL >
Group teaching will be
SET executed when teaching
1 1 command is transmitted
<4/»key from the master unit.
ECHI no tlet HES]’
SET (1) 1 1
A
! cooo ! Ch |
when group teaching is IH:H' | |_>‘[t’;H' J[ g”d]L 2 anne
executed, the master unit CHe ot ) I
transmits teaching ——_——— _>J[
command to each slave unit | ECHI | l l:L"Hf J[ ﬁ"d]L ghannel
and channel No. and
W e A 1 1
ot is displayed. IEE | tCH | --“l—’J[tL'Hf J[ End} Channel
T X T 4
A\
CHB ol v
L Il
|!:CH! | ----l—%tleJ[ Em:l]L Channeli | ¥In case of 8
The master unit starts teaching C¥1)_v : : 8 ggamhnen‘nwlp to
after teaching Commanq . ELCH! -=-- Teaching for each Automatically ava?la%le)e s
transmission to slave unit is slave unit will be returned to RUN
completed. ! executed in mode after
) sequence. flashing twice
Automatically returned to RUN T |
mode after flashing twice End

v v

RUN mode

(3x1) Teaching execution status

Osec. 0.5sec. 1sec. 1.5sec.

»
»>

#Overbar "————="1is indicated in i
sequence during group teaching. i

Autonics



Fiber Optic Amplifier

®MASTER / SLAVE unit display during group teach mode

MASTER MASTER L. .
unit  SLAVE unit (RUN mode) unit SLAVE unit @Channel No. is indicated on PV display
— — part and "oF" is indicated on SV display

part for MASTER unit while group teaching

[
(D)

Press key

is executed.

@"ELCHI " is indicated on PV display part and
"----"is flashing every 0.5 sec. for SLAVE
unit while group teaching is executed.

@When group teaching is completed, setting
value will be flashing twice and "ELHI "
and "End" will be indicated on both PV
and SV display part for Slave units. Then,
it will automatically return to RUN mode.

1,
L)

MASTER

unit SLAVE unit unit SLAVE unit
| L= L =2l (L =
O [FY IFE FaY | |
o 1 T )
=) 55 [E3] |63
IEEE
B
CL [ IESA EX] IE2

mProgram mode setting

OWhen entering into program mode, parameters will light ON on PV display part and setting values will be
flashing every 0.5 sec. on SV display part. Use |Z| |E|Key to set each setting value.

OPress key one time after setting each parameter to save each setting and enter into next mode.

Olf the key lock is set (lock1 or lock2), unlock the key lock before setting parameters.

®Program mode flow

RUN mode
Press key over 3sec.

Automatically moved

* Refer to page B—13 to 14 mProgram mode function for further

description of each parameter.

*Press key for 3 sec. to return to RUN mode while in program

mode.

Response Standard Long—

mode

distance mode

Ultra Fast

mode Fast mode

Time
[-5Pd] Std}wlrﬁPd][LanGP—»MU_Fﬁ_t}«—» r5pa] Fse]

—>
-MD
<4/»key
v [MD]
Display ~ Normal Percentage
function d\splay d\splay

|d5PFJ['-IDDD][<—>| d5FP]l995:=}

<4/Pkey
¢m
Display Normal Reversed
direction display display

[ar o] 234 rez [ -7

| o)

Timer

ONE—

OFF
SHOT

DELA

operation mode1
[Erod] DFFkaez|tnadJ[ d}J—.—J’—.

<4/» key

s

T\me settmg .

i

7 % Use 4/ P key to set
t'nE EDDD\ %1In case timer operation mode parameter

{ to 5000ms.
(kAod) is set to oFF, time setting parameter

(k! AE) will not be displayed.

Avtonics B-12



BF5 Series

A l m
Sensitive settmg
mode  AUTO 2 POIN POSITION
|5En5{HUtaF/’—e>y|5En5{ antFMW
4/»key
400
Energy Normal Energy save Energy save
save mode mode 1 mode 2
[E5Au] nor < 3[EsAL] 15HUF/’—ke>y
* 4/Pkey
v
Lo SN Lioht ON ri Dark ON
|LdnnJ[L unj[<—>| nnj[d nn{»
s
Channel
n # Automatically set (1 to 32) when power is supplied. Channel No. checking is possible only.
Communication Enable Disable
|CnnnJ[ EnFiJﬁ/’—ke;y L_nnntdf SH]’
Y
seting . UPkey O v key i
|LolE| oFF |LnEt‘J[LnE }«—>|LoCb}LaL?]
) 4P key

mProgram mode function
OResponse time setting [ r5Pd ]

A function to set the response time of control output — 4 response modes selectable.
®Ultra Fast(UFSE) mode : 50us ®Fast(F5E) mode @ 150pus
®Standard (5td) mode : 500us ®] ong distance (Lonf) mode :

ODisplay function [ d5PF ]
A function to select incident light level display mode on PV display window : Standard display (43800) / Percentage display (339F)

®Standard Mode Display Range : 0 to 4080 (0 to 9999, in case of long distance mode )
®Percentage Mode Display Range : OF to 3997 (No decimal point displayed)

4 ms

ODisplay direction setting function [ di ~ ]
A function to reverse the display direction to suit the unit installation location. : Normal display / Reversed display selectable.
#%Reversed display is upside—down display of normal display.

OTimer function [ Timer operation mode : trod, Time setting : £/ AE ]

Used when external device's response time is too late or when control output time is too short due to small sensing
object — 3 modes available.
®Timer Off[oFF]

®0On Delayland]
®0ff Delay [oFd]
®0One Shot [5Hok ]

© A mode in which control output ON time is delayed for a certain period of setting time.
© A mode in which control output OFF time is delayed for a certain period of setting time.
© A mode in which control output becomes ON or OFF within a certain period of setting time.

®Time setting [t/ AE] : 1 to 5000ms
®Time chart [T : Setting time]
Sensing conditionl Ta Ta Ja Ta
Timer OFF L/O |
Timer OFF D/O |48 V2| e A
On Delay L/O | Ali élﬁ
On Delay D/O | PRI PN
Off Delay L/O | PLN PN A
Off Delay D/O | . PLIN PLIN
oneshotlio | [oTy] [T e o o
One shot /0 [a¥ 3] [Tl Py =] T
#Setting time @ T>Ta, T>Tb, T>Tc>Tbh
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OEnergy saving function [ ESAu ]
A function to save unit's power consumption by reducing power supply to display parts in case of no setting input
within 60 sec.
®Seclectable from 2 power saving modes
= Normal mode[ nor] @ Main output indicator (OUT), PV/SV display part ON
= Energy saving mode 1[ {5Au ] : Main output indicator (OUT) and PV display part ON
= Energy saving mode 2[ 25Au ] : Main output indicator (OUT) ON

OLight ON / Dark ON switching function [ Ldon ]

A function to set Light ON — control output is ON when incident light level is higher than setting value Dark ON —
control output is ON when incident light level is lower than setting value.

OCommunication enable / disable setting function [ LonA ]

A function to set Slave amplifier unit's communication [enable (EnA) / disable(di 5A)] while certain instructions
(LOAD/SAVE/COPY) or group teaching is in progress by Master amplifier units.

OLock function [Lol¥ ]

Two types of key lock setting available in order to prevent SV changes due to lack of care.

oFF tol | tolcd
Sensitivity setting (] (D) ©
Data bank mode o O O # @:Check / S_etting
both available
Program mode ([ © O ©:Check available
:Check / Settin
Parameter Reset o O O © both uriavaillabgle

®In case of [ Lol@ Imode, it is required to disable the lock function first to enter into parameter mode.

m/Data bank setting

A function to save settings for group amplifier units in each data bank by using master unit's command or by
adjusting one amplifier unit's setting and to load required data bank when it is necessary without resetting for
each unit's parameters and setting values.
®LOAD|[ toAd] : Load preset databank (4AET, !, 2) and apply it to the amplifier unit.

= Detailed bank parameters can be read and changed.
OSAVE|[ 5ALE] : Save one amplifier unit settings in one of databank (5AFT, |, 2).
®COPY[ LoPY] : Select one databank according to MASTER's instructions and copy it in another unit (1:1) or

entire group units (1: M).

®.OAD ALL[ LdAL] : Select one databank according to MASTER's instructions load it to entire group units.
®SAVE ALL[ S5uAL] : Select one databank according to MASTER's instructions and save it in entire group units.

% Up to 3 databanks are available [ bAFD, {, 2 ] and each bank can be read and changed.
It allows users to detect three different sensing objects using one amplifier unit without resetting each parameter.

#%For BF5-D1-N, three data banks are available ([kAr0], [bAF !] and [bAFZ]) so that three different sensing
object information can be saved. Each bank can be read and changed. It allows users to detect three
different sensing objects with one amplifier unit without resetting each parameter.

xDatabank function can be executed only if all amplifier units are in RUN mode.

% COPY/LOAD ALL/SAVE ALL functions are applicable only if multiple amplifier units are connected.

#1f lock function is set (Lol ! / LaL2) on amplifier units or if the SLAVE unit is set to communication
disable[d! 5A], LOAD and SAVE command for the unit will not be executed.
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eData bank mode flow

lPress for 5 sec. *Press [MD]key for 3 sec. to return to RUN mode ~5Pd| SEd
: ) while in data bank mode.
DATA BANK setting mode display dSPF | 4000
dAELR dir| 1234
Automatically moved after flashing twice (0.5 sec. cycle). In case of selecting Erod oFF
Data [oFF] in [EAad], =
load BANK BANK2 [Et AE] parameter El nE| 000
> |LDHdJ[bF”:‘D < e.yILDHd{bHE I . e.ylLDHd{bHEE+ will not be displayed. SEnS HL“:D
4/>k ESAu nor
ey
| tdon| L-on
Press|SET|key to stop reading and changing
each bank data. CH !
. forY| EnRRA
Presskey to load certain bank and to read /
change bank data. R LalF oFF
i |« 5EE| 2000
Data
save BANK BANK BANK 2 # (%) [ SEE] parameter
|5HuEJ[bHED][ |5FluEJ[bFH:’ :}<—>| SALE[bAL2] is not indicated in
4/>Key program mode.
A
MD <
MO se]| | [SET 1 SET
v
>k ‘
[5A.E] na} <[5AuE] 9ES]—>[5AuE
A\ '
Data
copy 1:1 copy Urk 1:M copy i<
5--5l< = - EnPﬂf 5--5};=
SET SET
Y .
:
|L'nP':lJ[CHDE’JL< ------- 2 CaF“:IJ[L'HBE'][ L [CoPyl ALLT >
SET SET
v 1 Select [ na] and press [SET] or
[CoPa] _no]*>¥[Cops] ses]  Leroreum,
1) yBEL SET
LoPY| End
A\
Load :
all BANK 0 BANK BANK 2 (1) ;
#1)Refer to MASTER / Slave
|LdAL| bHEDl |LdFH_ | bRE I| |LdHL | bFH:’E’l Uit Gispiay duting deta bank
<> key setting (Page B—16).
A
se7]| | [BET ol | SET
<Pk *
|LdFiLJ[ nn]’ <—[idAc] yes} i [LdAL
— i)
Save
all BANK 0 BANK 2
[5.AL[bAED] <Y |5uHL|bFlE I|<—>|5uHL|th’E|
</Pkey
A
57| | [BET o] | SET ‘
/K * SET
[SuAt] nof<—[5uA] wes}
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®MASTER / SLAVE unit display during data bank setting

ECOPY ALL
MASTER SLAVE unit MASTER MASTER
unit (RUN mode) unit SLAVE unit unit SLAVE unit

(DChannel No. is indicated on PV display part and "oF" is indicated on SV display part for master unit while COPY
is executed.

@"r4" is indicated on PV display part and "aF" is indicated on SV display part for slave units while COPY is executed.
Then, it is returned to RUN mode.

@When Copy is completed, "CoFY" is indicated on PV display part and "E~d" is indicated on SV display part for master
unit. Press key to return to data copy mode.

HLOAD ALL
MASTER SLAVE unit MASTER M/—\STER .
unit (RUN mode) unit SLAVE unit unit SLAVE unit
p—

HEIEIE]

Press key

(DChannel No. is indicated on PV display part and "sF" is indicated on SV display part for master unit while LOAD
ALL is executed.

@"LdAL" is indicated on PV display part and "End" is indicated on SV display part for slave units while LOAD ALL
is executed. Then, it is returned to RUN mode.

@When LOAD ALL is completed, "LdAL" is indicated on PV display part and "End" is indicated on SV display part

for master unit. Press key to return to Load All mode.

ESAVE ALL
MASTER SLAVE unit MASTER MASTER

unit (RUN mode) unit SLAVE unit unit SLAVE unit

HIEIEE]
Press key
(DChannel No. is indicated on PV display part and "oF" is indicated on SV display part for master unit while SAVE
ALL is executed.
@"SuAL" is indicated on PV display part and "End" is indicated on SV display part for slave units while SAVE ALL
is executed. Then, it is returned to RUN mode.
@When SAVE ALL is completed, "SuAL " is indicated on PV display part and "End" is indicated on SV display part
for master unit. Press [SET]key to return to Save All mode.
#I1f communication enable / disable parameter [Co~~] for SLAVE unit is set to communication disable while
SAVE ALL, LOAD ALL or COPY is executed, Master unit displays Channel No. on PV display part and [2! 5A]
on SV display part.
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mHigh peak, Low peak function

A function to monitor high/low peak value of incident light level. Monitored high/low peak value can be initialized.

RUN mode

l Max. Min.
lmﬁid‘ent‘ Hmﬁid‘ent‘
High Peak light leve Low Peakight leve
SET
HPEE] 000 HPES[3000 LPEE ——> LPee] 350
- Initialize to current -- m Initialize to current -
incident light level incident light level
\
OPress[MD]key for a sec to monitor max/min incident light level. RUN mode

@Press key to initialize max/min value to current incident light level during monitoring.
®Press[MD]key to return to RUN mode.

mInitializing function
A function to initialize all parameters in memory to default value in case the possibility of missetting or misoperation.
# Set lock function [LolF] to [oFF] to execute Initializing Function.
% High peak value [HPEF] and low peak value[L PEF] shall not be initialized.

OParameter initialize flow

RUN mode

MPress [MD]key for 7 sec. in RUN mode. "t nl £"
parameter will light ON on PV display part and " no"

Press key for 7 sec. will be flashing every 0.5sec. on SV display part.
Power save 1 S 1 1 @Ptesskey once again to returr.l to RUN mode
Tl E 4/>key| P l:J[ T3 - Tl BV Al !:1’ without executing initializing Function.
n no n L I t r: " ‘T BSelect "HES" usingE, |E| key and press key.
"1 nl " will be flashing twice on both PV and SV
Automatically movingl Y —a display part.
A J #Automatically @When initializing Function is completed, it is
returned to RUN .
RUN mode mode after automatically returned to RUN mode.

flashing twice

Olnitializing function parameter value (Factory mode)

Parameter IniLi:IIli]zeing Parameter IniLi:IIli]zeing Parameter Inibi:llli;ing
r5Pd Std trod ofF Ldon L-on
d5PF 4aoo SEnS RUto Connm ErA
dlr i23d ESAL nor Lolt oFF

SV 12000, Bank 0 to 2 : Initialized

LSingIe display type (:Refer to B-17 to 19 page.)

mSensitivity setting mode

% There are two methods available for sensitivity setting - manual or teach mode.
Select the method most suitable for your application.
OManual sensitivity setting (Fine-adjusting sensitivity)

®The setting value can be directly changed by pressing the manual button
®Used to fine—adjusting sensitivity the sensitivity after teaching.
®Incident light level is still displayed during SV setting.

[»] key

(L EIEE e (AT

Previous SV

SV
R

MPress [P]key once in RUN mode, then previous SV will be flashing twice (0.5 sec.).

@Press [€]and [P] key to set the value.

®If there is no additional key input for 3 sec. after completing setting, newly set value will be flashing
twice (0.5 sec. cycle) and automatically returned to RUN mode.
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OTeaching sensitivity setting(Auto tuning teaching)

®For BF5R—S1—N model, teaching sensitivity setting mode is fixed to auto—tuning teaching.
% Suitable when incident light level of sensing object is not stable or when sensing fast moving objects.
% One of teaching modes that sets the sensitivity using average value of the maximum and minimum incident
light level within a certain time period.
P1+P2+ ¢ ¢« « +Pn—1+Pn
n
®In program mode, set Teaching mode parameter [5En5] to [AUEo].

incident A Press [SET
light level

Max. 3400 @ l

/\ 3300 E D z
AT 3200 Press [SET] [ flashing twice (for 0.5 sec.)

Set over 3 sec. q
Value \/ \/ \ / \ 3020 @ E .. ,

y v 2700

Set_value=

\ “————" will be flashmg
Min. 2500 during teaching (for 0.5 sec.)
< Teaching section: Over 3 sec. > Time Setting value will be flashlng twice
. . d aut ticall d.
#Teaching is executed while pressing [SET] key . (0.5sec.) and automatically move
mFunction

OResponse time setting
Use front slide switch to set response time.
®Fast mode : 150us
®Standard mode @ 500us
®].ong distance mode : 4ms

ODisplay function (Factory mode: standard display)
A function to select incident light level display on display part.
®Standard mode display range : 0 to 4000 (0 to 5999, in case of long distance mode)
®Percentage mode display range : OF to 993F (No decimal point displayed)
®When changing to standard display mode

RUN mode EIEIEIF' RUN mode
[«] for 3 T A

—returning
sec.(B)  Fiashing twice
(for 0.5 sec.)

®When changing to percentage display mode

RUN mode —> '-IDUD e RUN mode
for 3

—returnin
sec (D) Flashing twice ¢
(for 0.5 sec.)

OTimer function
% As for BFBR—S1—N type, off delay mode is provided only. Select setting time (Off / 10ms / 40ms)
using front slide switch.
®Time chart [T = 10ms or 40ms]

Sensing conditionl <>

Timer OFF L/O |

Timer OFF D/O [18. BLAY I PN

Off Delay L/O | N | PRI

Off Delay D/O | < U
¥ Setting time @ T>Ta, T>Tb, T>Tc>Tb

OLight ON / Dark ON switching function
A function 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.
BF5R—-S1-N(Single display type) use front slide switch to set each mode.
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mGroup teaching

A function to set the sensitivity of slave amplifier units according to the command of master amplifier unit(certain
amplifier unit) in a successive and collective way. ¥In case of two—point teaching mode, Group teaching is not applicable.

Press|SET|key to return to RUN mode

RUN mode |
after selecting no

Master unit lpreSS3 sec. Slave unit

| ECH! |<_>| ALL | Flashing in turn

(for 0.5 sec.)
Jiged

Flashing in turn
(for 0.5 sec.)

2000| RUN mode

Flashing in turn
(for 0.5 sec.)

|ECHI [«>[ YES]

[ECH [« no] <22

Group teaching will be
executed when teaching
command is transmitted
from the master unit.

Select YES and press key
to execute group teaching v

| CH2|+>| ab] Y

of] || [l ALL] TG0

When group teaching is | L-H3|<—>|
executed, the master unit
transmits teaching command | EH"’|<._’| DE|

to each slave unit and Channel Automaticall
No. and "oF" is displayed. /

v executed
Ex) Flashing 8 channels | EHB|<—>| a!:’|
v
Automatically Teaching
. szelied processed(+1)
tTeh:CthagStaefrteurnt'etaiﬁLtS Teachigg1 Teaching for each slave
* . . .
command transmission processed( ), unit will be executedin
to slave unitis completed. Automatically sequence.
y executed
Flashing twice Erd

(for 0.5 sec.)

\
Automatically
l"exgcuted

Teaching SV flashing \E'DD

Flashing twice
(for 0.5 sec.)

Automatically Automatically
y executed executed

Teaching SV flashing
twice (for 0.5 sec.)
Automatically returned
to RUN mode
#(*1) Display part status while teaching is in the process

I o ) e e

Osec. 0.5sec. 1sec. 1.5sec.

twice (for 0.5 sec.)

Flashing twice i

(for 0.5 sec.) | ECH |<—>| End|

Automatically returned to
RUN mode when group
teaching is completed

% Overbar ("----") is indicated in sequence during
group teaching

mHigh peak, low peak function

A function to monitor high/low peak value of incident light level / Monitored high/low peak value can be initialized.

RUN mode

Press[»] (P) for 3sec.

High Peak Both parameters Max.incident

#If there are no key operations within 60 sec.,
it is returned to RUN mode.

: High Peak Both parameters Max.incident
are flashing light level SET gh rea are flashing light level

in turn every 0.5 sec. in turn every 0.5 sec.
HPEY |«——— 254000 T HPEY |«—— %3000

present incident
IE‘ light level IE‘
\
Low Peak Both parameters Min.incident

Low Peak Both parameters Min.incident

are flashing light level SET e aning light Tevel
if turn every 0.5 sec. in turn every 0.5 sec.

[T — L] [CPER] s e 85 seg ]
LPEE Initialize to LPEF 3000
present incident
[»] light level > |
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| Dual display / Single display common features |

m/Program mode function

OAmplifier units connection using side connector
In case multiple amplifier units are connected, the power supply for one unit will feed all connected units.

OAuto channel setting function

®The channel for each amplifier unit — connected by side connector — is automatically set in a certain
direction (—) as soon as power is supplied. Channel number is increasing one by one.

®Auto set channel can be checked in channel parameter in program mode.

®In case of BF6R—S1—N, auto set channel can be checked only when initial power is supplied. (Not available
afterwards).

®Channel range : 1 to 32(applied the same to all models)

% Note that auto set channel cannot be changed and the channel No. of each amplifier unit is not saved
in case of power OFF.

OMutual interference prevention function
A function to set different light receiving time for each amplifier unit in case of adjacent fiber cable installations
in order to prevent mutual interference occurring. (Set automatically when power is turned ON.)
¥ Mutual interference function is allowed up to maximum 8 amplifier units regardless of the unit model and response
time.

mError code

Error code Cause Troubleshooting

In case incident light level is below the min.

range when teaching Increase the incident light level above min. range.

Errl

In case overcurrent inflow occurs into

Err output circuit. Remove overcurrent due to overload.
®|In case Slave is failed to execute Master's
instructions due to unstable communication line o . ) )
Erb connection during Group Copy / Load / Save / ®Check amplifier unit's connection again.

Teaching. ®Check circuit and hardware around side connector.

®|n case other communication errors occur
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Digital fiber optic amplifier communication converter

mFeatures

®Sets all Functional performance and parameters from
external devices (PL, PLC)
®Supports various communications
: RS485 communication, Serial Communication, SW input
®Connect up to 32 amplifier units (BF5 Series)
®Slim design with depth 10mm (W10 XH30XL70mm)

Please read "Caution for your safety" in operation
manual before using.

(acquiring certification)

mUser manual
®Visit our web site (www.autonics.com) to download user manual and communication manual.
®User manual describes for specifications and function, and communication manual describes for RS485
communication (Modbus RTU protocol) and parameter address map data.

mIntegrated device management program(DAQMaster)
®DAQMaster is a integrated device management program for Autonics TK series providing GUI control
for easy and convenient management of parameters and multiple device data monitoring.
®Visit our website (www.autonics.com) to download user manual and integrated device management

program.
< Computer specification for using software > < DAQMaster screen >
Iltem Recommended specification SEEae .
Processor IBM PC compatible computer with Intel Pentium III or above

Operating system Windows 98 / NT / XP / Vista / 7

RAM Over 256MB

Hard disk Over 1GB of available space
VGA Over 1024 X768
Others RS232 serial port, USB port
m|Specifications
NPN Solid—state input PNP Solid—state input
Model
BFC-N BFC-P
Power supply (x1) 12-24VDC +10%
Current consumption Max. 40mA
SW input LOW : 0—1V, HIGH : 5-24V
(SW1, SW2) SW1/SW2 — HH : Standby, SW1/SW2 — LL : Standby,
HL : BANKO, LH : BANKI1, LL : BANK2 LH : BANKO, HL : BANK1, HH : BANK2
Communication function RS485 Communication, Serial Communication, SW input
Communication speed 1200, 2400, 4800, 9600, 19200, 38400bps
®Parameter : Red 4digit 7segment
Indication ®Setting value : Green 4 digit 7 segment
®[ndicator : TX indicator (Red), RX indicator (Green)
Function ®Real—time monitoring (incident light level, on/off state) _
®Lxecutes every BFS feature and sets parameter by external device (Master)

Ambient temperature Operation : =10 to 50C, Storage : —20 to 50T (at non—freezing state)
Ambient humidity 35 to 85% RH(at non—freezing state)
Vibration resistance 1.5 mm amplitude at frequency of 10 to 55Hz in each X, Y, Z direction for 2 hours
Shock 500m/s? (Approx. 50G) in X, Y, Z directions for 3 times
Protection P40 (IEC standard)
Material Case : PBT, Cover : PC
Accessory Connector type wire(¢ 4, 3P, 2m, AWG 22, Insulator diameter : ¢ 1.25), Side connector
Unit weight Approx. 15g

(% 1) Powered by supply voltage of the amplifier unit connected by a side connector.
#Environment resistance is rated at no freezing or condensation.
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m/Control output diagram and terminal connections

BFC-N BFC-P

] <RS485> = <RS485>
o A+ (Orange) o A+ (Orange)
€% [|serial S-S || serial PC
28 (| Tom | @ RS485 pC S8 (| Com | = RS485
a- & o o &

Out | g PLC ut |g-— PLC
S = (Pink) s = (Pink)
%§ N2 | g § $3 || 12 P é Vec (External)
# £ || com 6| 3.3vbC <SW Input> # £ || com E
3 é (Black) 5 3 '(2% :(Black)
o E;]
o N N
g J_ ] 3.3vVvDC EJ_ al
N (White) N (White)
gl e & [ o
- L - {SW Input>
GND(External)
mDimensions .
(Unit:mm)

OAccessories

{ [[00[AI £ - - -5

e®Connector type wire(Length:2m)

|

JI > L s
o ® < 5 ﬂ,::z
2' ﬂaoooo
10 2 L 16 36.5
B 72
mInstallations

ODIN rail installations

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

®Detachment @ Slide the back part and lift up
the unit as shown in the figure @ and @.

OCommunication converter unit(BFC Series)
and Amplifier unit(BF5 Series) Connection

®Remove the side cover at the side of communication
converter unit where amplifier unit will be connected.

®Attach the side connector to the socket on the side of
the communication converter.

®After attaching the communication converter unit and
the amplifier unit to the DIN rail, push gently to have
both units fastened into each other.

s#Improper connection may cause malfunction. unit b N

# Do not supply the power while connecting or disconnecting. Communicatio

converter unit

OConnector cable attachment and detachment

®Attachment : Insert the connector cable into the installed
communication converter unit on DIN rail until it clicks.

®Detachment : Pull out the connector cable with pressing
the connector cable lever downside.
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OUSB to Serial converter(SCM-US) attachment and detachment
®Connect the USB to Serial converter, SCM—US (sold separately),
to PC loader port.

mAccessories [Sold separately]

OSCM—38I] OSCM—-US48I oeSCM—-US
(RS232C to RS485 converter) (USB to RS485 converter) (USB to Serial converter)
@ Front part |dent|f|cat|o —
—— it

| [EAE - SeR ]

L] \ \ \ 5 a oo

- | (,lo 6000

& 8

TX(Send)—Red LED, RX(Receive) —Green LED : Turns on when communicates and inputs SW.
Parameter indication (4digit Red 7segment) : Indicates parameter and processes of communication instruction/execution.
Setting value indication (4digit Green 7segment) : Indicates setting value and process of communication instruction/execution.
UP, DOWN key : To modify setting value.
MODE key : To shift or select parameter when entering parameter setting mode.
(6] PC loader port : In case of PC communication, use USB to Serial converter (SCM—US, sold separately).
Side cover : To connect an amplifier unit, use a side connector (accessory).
Remove the side cover to connect the amplifier unit.
Connector cable port : The terminal for attaching a connector cable (accessory) is used for RS485 communication or SW input.

m/Communication mode

This communication converter unit supports 2 communication modes and SW input mode.
You can use only 1 mode of 3 modes.
1)Serial communication 2)RS485 communication

pd

0].

SCM-US48I
SCM-361

< / ;
™ \ /(Blaok)o\c YCC (PNP type)
Connector . SWi

cable (Whlte)o\c
Sw2
\"""""‘_ ''''''''' "/7777' (NPN type)
3)SW input
Communication % Caution
canFvglger_unlt Do not connect a powered BF5 connector cable to a
eries communication converter unit (BFC).
1)Seria| communication (It may cause damage the product.)

(DConnect the USB to Serial converter (SCM—US, sold separately) to the PC loader port for communicating with PC.
@It is very easy to manage parameters and monitor data of connected amplifier units (BF5 Series) using the
integrated management program DAQMaster (free). (Refer to DAQMaster and amplifier unit manuals)
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2)RS485 communication

—PLC connection : @Connect directly to a PLC using RS485 communication cable of the communication converter unit.
@Amplifier units (BF5 Series) can be controlled through PLC. (Refer to communication converter
unit (BFC) communication manual)
—PC connection : @Connect PC using Communication converter (SCM—38I or SCM—-US48I, sold separately).
(Refer to Communication converter SCM series manual)
@Same as "1)Serial Communication information line @".

#Following is a screen of DAQMaster properties window of a computer connected communication converter unit.

| (Config
- Indicates the number of amplifier units connected to the communication converter
BF5-Series > 1| Ul’lit(BFC)

i General @Status
@ — [ Config Indicates the information of the selected amplifier unit(Dual, Single) by channel,

@— |+

N

) ()

ﬂ

&
+ Status connected to communication converter unit(BFC).
ol Program Group ®Program Group
i 2ata Back Group Setting values of the amplifier unit can be changed. When setting values of the
¢
+ Bank 1 unit will flash indicating application of setting values to the amplifier unit.
S
'+' @Data Bank Group
Data bank and group teaching features of amplifier unit can be set. Amplifier
*¢Indications appear on communication converter and amplifier units depending on applied instruction are shown below.
Communication waiting state
-
real time data transfer(incident light level of the amplifier unit).
Communication converter unit recived
an instruction from DAQMaster Amplifier unit executing instructions Communication converter unit after

@-E g Bank 0 amplifier unit changed, TX(Red) and RX(Green) LEDs on communication converter
unit can be initialized as well.

This indicates the waiting state for instructions while preserving master unit(PC,PLC) and communication converter unit

SAmplifier unitexecutes instructions .,

Bank Load - CHo1

LoAd| End
— [LoRd][bAED] S FETIRGT [Ero i oe]~+[toRd][ End]
) ULI‘ [ENENEN]
., CHSZ. 000
Bank Save CHo1 CALE End
- oHoo e —— [cHo [ oe]~[sAcE] End]
) ESUU. [ENENEN]
(3500 1000
Bank Copy CHO1 TE "
— crozf= - Dt’ HEHD r'H DHH"HEDPHH Em:v"
r [
t n
CH32' ,_—“':’
Bank Load All CHot L dAL [ CHO ot
. [LoAL [oAe0] e S . N NET]
0.5% 03 A z LdAL || End CHEO L ot
“HLgAL] End [H3C
Bank Save All CHo1 SLAL End CHO o "
—[SuAL [bAED] ool 2 o = __° ~[5uAL] End
0.5% 23| &H . SUF“_ | El‘lD’ LHDE. ok
“5uAL] End
Teaching All O
- [echr | ALl et L JLECH
! — M == .
O Tech - |[echi ]
Initialize CHO1 ) ) t 1 1oL ]
— I ik CHO2 'E';:-'n "::_“E_' > HEHD :‘H Df:‘H‘"n‘ ni l:H End‘
....................................................................... | iuuy

@Data Bank ----------------------------------------------------------------------------
Setting value of data bank(Bank 0, Bank 1, Bank 2) can be saved.
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3)SW input

SW input is a feature which allows amplifier unit connected
with the communication converter unit to load all banks.
Applying signals to SW1 (Black) and SW2(White) of the
connector cables which is connected to the communication
converter unit allows change of banks as shown in chart
1.(SW input signal duration should be longer than 3 seconds.)

[Chart1] Bank selection table based on SW input

NPN PNP
Bank
SW1 | SW2| SW1| sSw2
1 | Standby signal(Using set Bank)| H H L L
2 Bank 0 H L L H
3 Bank 1 L H H L
4 Bank 2 L L H H

¢ Indications appear on communication converter and amplifier units depending on applied instruction are shown below.

SW input standby state

— | 5€e J[6ALD]

Communication converter unit received

SW input signal instructions

At the standby state as shown above display indicates the current bank in use.
Amplifier unit executing

Communication converter unit after
amplifier unit executes instructions

SW1:H
SW1:L
| bAED] BAED] | | L,
SW1:L L dAl End CHO ot
SWi:H ‘ CHO2 l,- ',- CHOZ Tl e LdAL
s [5e i [5AE (] —[toRd][LAE 1] dAL ]l End]i /ILAde]l of
SW1:L >
teo - = End]| |[cH32] ot]
L[ 5v2 Joarc] bAE2]
< Communication specification >
Standard EIA RS485 Standard EIA RS485
Maximum connections 31(Address setting: 01 to 99) Response wating time 20 to 99ms
Communication method 2—wire half duplex Start bit 1bit(Fixed)
Synchronization method Asynchronous Stop bit 1bit, 2bit
Effective communication distance Max. 800m Parity bit None, Even, Odd
Communication speed 1200, 2400, 4800, 9600, Data bit Boit(Fixed)
19200, 38400bps Protocol Modbus RTU

%1t is not allowed to set overlapping communication address at the same communication line.

*Please use a proper twist pair for RS485 communication.

m/Parameter setting

ommumcatlon standby mode
@key 3sec. Y
key 3sec.

Commumcatlon parameter

[ [}

l s After flashes twice, moves to communication mode setting.

Communlcatlon mode

[ ugs] e

QD> key

RS485 communication mode

@keyl

SW mput mode

Senal communication mode

Commumcatlon address

Q@I key

key
(1)Communication speed

@/@K
| 6P5] 5'::: =

@key

/@ key

S T e R e )

(><2)Response waiting time DI®key

Ffdr
E’

v e e e R o

Parlty blt @/@k @/@k
ey ey
Stop bit l Q@I key
@/ key
5 StaFf bl E

(1) Communication

speed display
Speed Display
1200 1eoo
2400 = i)
4800 4800
H‘::'HH;’ 9600 9600
19200 192¢
38400 JB4¢

'” (3%2) : Communication

response waiting time
range is 20 to 99ms.
(Depending on the
number of amplifier
units connected,
response time may
increase up to 350ms.)

%[ Factory default
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mError code

Error code Cause Troubleshooting
- Reading/Writing errors occur while processing Check the circuitry around EEPROM inside the
r data in EEPROM of amplifier unit. product.

®Slave fails to execute Master's group instructions| ®Check the connection status between
such as Copy/Load/Save/Teaching sent through| communication unit and amplifier units.

Erb communication line due to unstable ®Check the circuitry around the side connector
communication line. and hardware condition.

®(Other communication problems.

Solution methods for communication problems

1) Communication errors during Serial or RS485 connections
®Check if the communication mode selected in communication converter unit suits installation environment.
®(Check and equalize the address of communication converter unit and address set in DAQMaster.
®Check and equalize the communication port of communication converter unit and the communication port

number set in DAQMaster.

2) Communication errors during SW signal input
®Check if the communication mode set in communication converter unit is SW input mode (SW Bank).
®(Check if the connections are made thoroughly depending on NPN or PNP input type.
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High reliability of fiber optic amplifier for convenient mounting

mFeatures

®High speed response : Max. 0.5ms

® Auto sensitivity setting (Button setting)/
Remote sensitivity setting.

®LExternal synchronization input, mutual
interference protection, self—diagnosis.

®Reverse power polarity and short—circuit (Overcurrent)
protection circuit

®Timer function : Selectable None / 40ms OFF delay timer (fixed)
(Standard type, remote sensitivity setting type only)

® Automatically selectable Light ON / Dark ON mode.

®Precise detection of small target and complicated place to install.

Please read "Caution for your safety" in operation
manual before using.
mSpecifications
Standard type External synchronization Remote sensitivity
Model P input type setting type
BF4RP BF4GP BFAR | BF4G BF4R-E | BF4G-E | BF4R-R | BF4G-R

Response Freqguency Max. 0.5ms(FREQ.1), Max. 0.7ms (FREQ.2)
Power supply 12-24VDC *10%, Ripple P—P:Max. 10%
Current consumption Max. 45mA
%r‘\%éjgggengm) Red LED | Green LED | Red LED | GreenLED | Red LED | GreenLED | Red LED | Green LED
Sensitivity adjustment Sensitivity adjustment button (ON/OFF)
Operation mode Automatic selection of Light ON/Dark ON accordance with button setting

PNP open collector output NPN open collector output
Control output koa?igstjﬂl;é\ﬁ%&'aioggl\éDc Load current : Max. 100mA, Load voltage : Max. 30VDC

Oitp ut voltage: .Min .(Power Residual voltage : Max. 1V (at 100mA load current),

Supgly 9 5)\/' ' Max. 0.4V (at 16mA load current)

ON state under unstable sensing(When the target stays for 300ms in unstable area),
ON state when control output short—circuited
) . Load current:Max. 50mA N . .

Seli=diagnosis ouout | Applicd voltage:Max. 30VDC Load current : Max, 50ma, Load voltage : Max. S0VDC

Output voltage:Min. (Power esidual voltage : Max. a mA load current),

y : Max. 0.4V (at 16mA load current)

supply —2.5V)
Protection circuit Reverse power polarity, Short—circuit (Overcurrent) protection circuit
Indicator Operation indicator : Red LED, Stability indicator : Green LED ON when the target stays in stable sensing level
Input of stop . .

Built—in

transmission function

External synchroni—

Lation function Built—in (Gate/Trigger)

Remote sensitivity

setting function Built—in

Interference

prevention function (Note1) Built—in selectable FREQ.1 or FREQ.2 by ON/OFF button
Psn;gmf:gg)lon None / 40ms OFF delay timer (fixed) None t/lﬁlgrlfl&gg; delay
Insulation resistance Min. 20MQ (at 500VDC megger)

Ambient illumination Sunlight : Max. 11,000/x, Incandescent lamp : Max. 3,000/x

Noise strength + 240V the square wave noise (pulse width : 1gs) by the noise simulator
Dielectric strength 1,000VAC 50/60Hz for 1 minute

Vibration 1.5mm amplitude at frequency of 10 to 55Hz in each of X, Y, Z directions for 2 hours
Shock 500m/s* (50G) in X, Y, Z direction for 3 times

Ambient temperature Operation : —10 to 50T, Storage : —20 to 70T (at non—freezing state)
Ambient humidity 35 to 85%RH

Material Case : Heat—resistance ABS, Cover : PC

Cable 44, 4P, Length : 2m | 44, 6P, Length : 2m
Approval C E

Unit weight Approx. 65g

% (Note1) Frequencyl (Normal mode) : Max. 0.5ms, Frequency?2 : Max. 0.7ms
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mControl output diagram

BF4R / BF4G BF4RP / BFAGP
Fiber optic sensor circuit Connection Fiber optic sensor circuit Connection
— < (Brown) +V — (Brown) +V
™~ v
Load| & +x J % Max. 100mA
Y 1 Y (Black)Control output
= J 4
St— (Black)Control output E] : l
2 E’@ # = _|< Max. 50mA +
t Max. 100mA 1 S £ (White) Lo oavoe
c A ‘ ‘ ) r 12-24VDC| | Self—diagnosis |
5] (White)Self—diagnosis g output E@ g
= L output Load| & *
K; o (Blue)oV
3 (Blue)OV Max. 50mA L \
BF4R-E / BFAG-E BF4R-R / BF4G-R
Fiber optic sensor circuit Connection Fiber optic sensor circuit Connection
— » (Brown) +V — » (Brown)+V
< A\ ™ ~
t syncEf:r‘(?rr]?zaa‘liom T ON input of remote
= input z sensitivity setting
(Pink) (Pink)
— W ——O————C O— ) — W ——O————C O— )
[Coad] & OFF input of | [Load] % 3
+ Emission remote sensitivity
b3 disable input % setting %
= (Orange) Eéﬁl = (Orange) Eaﬁl
——W——O—————0 O— ———0 O—
g A,L‘_] 1 12-0av| |8 L 1o-oay
o — DC o - DC
£ (Black) £ (Black)
‘2“ Control output g Control output
(White) Self— Max. 100mA . £ (White)self— Max. 100mA
diagnosis output ; diagnosis output
b, D
x (Y Max. 50mA Aﬁ x X Max. 50mA
: (Blue)OV : (Blue) OV
L Q L ¢
s Connect Diode at external terminal for inductive load.
mConnections
®BF4R/BF4G ®BF4RP/BF4GP
(Brown)+V _ _ (Brown) +V
(Black) Control output
: ) ) +
(Blaf:k)Control. outpuT LTd ::+ 19-24vDC (White)Self—diagnosis output L 1o-04vDC
(White)Self—diagnosis output _ o -
(Blue)0V (Blue)0V
®BF4R-E/BF4G-E ®BF4R-R/BF4G-R
(Brown)+V (Brown)+V
(Pink)External synchronization (Pink)ON input of remote
input sensitivity settin
inpu - y g -
(Orange)Stop transmission E@ (Orange) OFF input of remote E@
i itivit tti
input - E@ + sensitivity setting - E@ +
(Black)Control output T 12-24vDC (Black)Control output T 12-24vDC
(White) Self—diagnosis output [ (White)Self—diagnosis output [
(Blue) OV [ (Blue)oV [
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mDimensions (Unit:mm)
| ®Connect the bracket ; ®Bracket M3 Bolt
 — el ——— = GRS
| ; 16
12 62 : 12 62 5 34.8
| ‘ 14 2-¢3.2
\ | ! ‘ ! | |
AR NIRRG | rPeTe]
TS [ DT sl [ b 27
"’gi il 5 *i < i
e B I e e | | 2
~b 16.4 36.5 ‘ : : ‘ .ﬁi
‘ | ' 07 14 Able to use
Cable: ¢4, 2m 1 35mm DIN rail} Etl
mInstallations

OAmplifier unit mounting
(DHook the amplifier on the front of DIN rail(or

Bracket).
(@Press the rear part of the amplifier on DIN rail (or
Bracket).
@In case of seperating amplifier push the back of
amplifier toward @ and lift the hole for fiber toward @ DIN Rail or bracket DIN Rail
@ up then simply take it out without tools. ®
OFiber cable connection
(DOpen the Lock lever to "y~ " direction. (Unlock) Cover .
@1Insert the fiber optic cable in the amplifier slowly. Lock lever
(Depth : 10mm) @4/;
@)Close the Lock lever to "> " direction. (Lock) 2
>
s G
mFront part identification
eBF4R / BFAG / BF4RP / BFAGP / BF4R-R / BF4G-R ®BF4R-E / BFAG-E
ar (O) +—— Control output indicator(Red) our ’7 Control output indicator(Red)
smo () {———————— Stability indicator(Green) o (J 7~ Stability indicator(Green)
B Hf;xfi Mode selection switch H Hf;;xfi Mode selection switch
F 4 .
4 Timer selection switch R External synchronization
R H"ﬂ" 1 NON:Not use timer function £ H:ﬁ,iselectlon switch
o0 OFD:OFF Delay timer TRIG:Trigger synchronization
GATE:Gate synchronization
Ho Hon
————— Sensitivity setting button — Sensitivity setting button
Autonics Autonics
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mSetting mode

Change the mode switch as Set.

' H SET
LOCK

Setting and cancellation of
interference protection function

' ¥
Light ON mode Dark ON mode | Press ON+OFF button together for 2 sec. |

v !

'

|Sensitivity adjustment|

Press ON button in
Light ON status

Press OFF button in
Light ON status

:

| STAB LED is flashing continuously. |

'

protection function

Cancellation of interference

Setting of interference
protection function

:

(Differential frequency mode)

Press OFF button in
non Light ON status

Press ON button in
non Light ON status

(Normal mode)

y

Select the
frequency 1

Select the
frequency 2
v

| | Press ON+OFF button Press ON button Press OFF button

l together (Frequency 1, (Frequency 2,

(Normal mode, Response Response time Response time

time : Max. 0.5ms) : Max. 0.5ms) : Max. 0.7ms)

STAB LED is flashed 1 time when the I T
sensitivity difference is enough. I ;
(Or it is flashed 5 times)
| sTABLED s out |

I [
'

ET
| Change the mode switch as Lock (Setting is completed.) | lHS
LOCK

mSensitivity adjustment

OAdjustment by the sensitivity setting button(Common)

eLight ON mode eDark ON mode
The control output turns on at Light ON status and The control output turns off at Light ON status
turns off at Light OFF status. and turns on at Light OFF status.

Order Setting method <How to set sensitivity>
@ |Mount the fiber optic cable within sensing distance. Most of adjustments except @ & ® are same as Light
ce ON mode.
@ |Change the mode selection switch to [SET]. B ﬂ: h = (3) state
- — - - F -  Diffuse reflective : Press [ON] button without the
Diffuse reflective:Press [ON] button with the sensing target in

place. sensing target.

Transmitted beam:Press [ON] button without the sensing target.

* Through—beam : Press [ON] button with the

{Transmitted beam> <Diffuse reflective > sensing target.
) Mark — <Dif lective>
® I (Low reflectance) {Through—beam> Diffuse reflective
Background Mark(Low
Al ==, iﬂh}(@ (Highg fﬂ]lb"l =, B = reflectance) Background
Light ON reflectance) g (High
Light ON Light OFF Light OFF reflectance)
® Stability indicator flashes at ON state. out = @ state
(Check the target position) STAB * Diffuse reflective : Press [OFF]button with the
Diffuse reflective:Press [OFF] button with the sensing target sensing target. )
removed. * Through—beam : Press [OFF]button without the
Transmitted beam:Press [OFF] button with the sensing target sensing target.
in place.
- - {Through—beam> <Diffuse reflective>
<Transmitted beam> <Diffuse reflective >
® I Mark (Low
-~ !\fl\‘ark(Low) N m<@ reflectance) Background
/i reflectance 7:1';: q|;:?
fm_'l =, ||=r * Background | = (High
L (High & 7) Light OFF Light OFF reflectance)
Light OFF Light OFF reflectance) —t
* When there is enough sensitivity difference between ON state
and OFF state, the STAB indicator flashes one time only at
stable sensing level.
®

* When there is not enough sensitivity difference between ON
state and OFF state, the STAB indicator flashes five times at
unstable sensing level. (Note)

Change the mode selection switch to [LOCK], even | ce
(@ |though the sensitivity setting button is touched, B EI“'
setting sensitivity shall not be changed. [ s

(Note) The sensitivity can be set at unstable sensing area.
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OTo set as max. sensitivity(Common)
(DSet the mode selection switch to [SET] mode.
@If there is no sensing target,

Light ON mode : Press [ON — OFF] button
Dark ON mode : Press [OFF — ON] button

@Set the mode selection switch to [LOCK] mode.
% External sensitivity setting
eLight ON Mode (From above @)
External sensitivity setting ON input (High—Low—High),
External sensitivity setting OFF input (High—Low—High)
eDark ON Mode (From above ®)
External sensitivity setting OFF input (High—Low—High),
External sensitivity setting ON input (High—Low — High)

< Application >

®To extend sensing distance by the diffuse reflective
type -
If fiber optic sensor is used in place where there
are targets with high reflectivity and low reflectivity,
able to get stable detection by adjusting max.
sensitivity.

®When it is used as transmitted beam type at bad
environment :
If fiber optic sensor is used in place where there is
lots of dust or moisture it might cause malfunction.
Please max. sensitivity then it can perform stable
detection.

ORemote adjustment of sensitivity
[BF4R(G)-RI
BF4R—R/BF4G—R type can adjust the sensitivity

with input signal lines regardless of the mode
selection switch as following diagram ;

(Brown) +V

(Black) Control output
(White) Self—diagnosis output
(Pink)ON input of remote sensitivity setting

(Orange) OFF input of remote
sensitivity setting

sw2 6 Swi1
(Blue)OV ) }

@®SW1 (ON input of remote sensitivity setting) :
SW1 turns on and then turns off instead of ® method
by the sensitivity setting button.

@SW2(OFF input of remote sensitivity setting) -
SW2 turns on and then turns off instead of ® method
by the sensitivity setting button.

<External sensitivity setting input signal condition>

State Signal condition
High 4.5—30VDC or Open
Low 0—-1vDC

*Input impedance:10k &

OProhibition of inputting External sensitivity

setting[BF4R(G)-R]

Even though mode switch is at Lock position, it is
able to input external sensitivity setting when
Switchl and Switch2 are ON. Therefore please
install Switch3 in order to prevent from malfunction
as below.

#SW3 — OFF : Disable to set external sensitivity
#SW3 — ON ! Enable to set external sensitivity
Brown) +V

(

(Black) Control output

(White) Self—diagnosis output
(

Pink)ON input of remote sensitivity setting

(Orange) OFF input of remote
sensitivity setting

sSw3 B
(Blue)OV ﬁ }
ogle

N SwW2 swi
Switch for prohibiting sensitivity setting

OAnswer Back function[BF4R(G)-R]

When ON or OFF input of remote sensitivity setting
is applied, after 300ms, self—diagnosis output turns
on for 40ms and then the sensor keeps normal
sensing state. (Note:Time chart)

% Self—diagnosis output does not turn on if there is
no difference of sensitivity between ON input and
OFF input and stable sensing is not executed, but
stable sensing operates after 340ms.

<{Time Chart : Light ON mode >

ON
Power supply |
OFF

Remote

sensitivity (OFF) j

setting
ON input (ON)

Remote ! TS T2
e High ]
sen5|lt|V|ty (OFF) -
setting . '
! ow . ||
OFF input (ON) : ‘
Self— L T3 T3
diagnosis ON Do |
output | 3 %
(Answer back| off ‘ ‘ |
function) T4 T4

Sensing |Detectable
output | .

#During period T3 (Approx. 300ms), do not change

the light ON value by moving the object, etc.

1. T1=1,000ms (After the power turns on, it can be

set after Isec.)

2. T2=5ms (ON or OFF input time of remote sensitivity

setting must be min. 5ms)

3. T3=300ms (When ON or OFF input of remote
sensitivity setting is applied, self—
diagnosis output turns on after 300ms)

4. T4=40ms (ON time of self—diagnosis output)

5. T5=500ms (When ON input of remote sensitivity

setting is applied and then apply OFF input of
remote sensitivity setting after 500ms)
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@OFF delay timer function mStop transmission function
(BF4R/BF4RP/BF4R-R/BFAG/BFAGP/BF4G-R) [BF4R(G)-E]-Operation test
Standard type and Remote sensitivity setting type ®Beclow test is available under Light ON state only.
both contain a built—in approx. 40ms fixed OFF— ®If input of stop transmission is at Low state, trans—
delay timer. The timer works when the timer selection mission light will be stopped.
switch is set to 'OFD'. The output is turned off after @[t can check normal or abnormal state of the sensor
remaining on for additional 40ms at OFF position without moving the target.
of the sensing output. It is useful when the response —-»>
time_of the cormected.device. is glow or when the (Orangs)input of stop transmission
sensing signal from a tiny object is too short. 1 High or
{Time chart> T=40ms (Blue)OV { Open
Sensing | genaing Timer [ If input of stop transmission is at High or Open state,
Outont state| selection light is transmitted. ]
operation Sensing | ; P 1T | switch X
Light ON 3 3 3 3 3 3 3 3 (Orange)Input of stop transmission
l Il Lock|
© ON OFF = i o I E (\ Low or
£ R — 1% (Blue) OV Short
2 | 1 - Lo R|fNon . -
Z| Dark ON FI [ If input of stop transmission is at Low or Short state,
ON OFF l ' l oFD light is transmitted. ]
T T nouof stop HGNOFF) ey oy
Light ON | hua | — — 3 LlLock] fransmission Low(ON) @ ‘ ® ‘ ‘ @ ‘
: : T T T T
© ON OFF —! ! |_‘ ! I_! e | 5 Sensing output oN M M
£ R|ymen (If it is in ON ‘I ’i
= ET 3 3 3 3 3 3 3 H state when light OFF — | I(NoteﬂI
Dark ON == — —— oFe is not received) < > «—>
ON OFF ! v oo Normal Abnormal
%@ : Transmission area, @ : Stop transmission area
. . . % (Notel)If transmission is stopped control output must
mExternal SynChronlzatlon Input turn on, but if control output does not turn on,
. - it seems that sensor has some problems.
function[BF4R(G)-E] S0 5
By using external synchronization function, the (When using interference prevention function T=0.7ms)
time for making sensing can be specified by ¢ Input of stop transmission = High: 4.5—30VDC or Open

external synchronization. Trigger synchronization Low: 0=1VDC or Short
and gate synchronization are available. @Self—diagnosis function(Common)

When fiber hood is contaminated by dust, transmitted
light is lowered by element ability loss or received

S(;\lnfétii)g on ON M light is lowered by missing of optical axis, the self—
OFF : OFF | diagnosis output will turn on.

Trigger synchronization Gate synchronization

signal | L [ "o
External | T LT Lo #Light ON mode
synchroni | — N Do Out of Move to
HIGH HIGH ' ! Move to Out of
—zation M m unstable level unstable level unstable level
LOW Low _!' | G0 U unstable level
input . - Light ON Light OFF
0 A T T T incomplete incomplete
mSs APPIOX. ' o P A\ \ mn ‘ / Stable light
Control | ON ON Unstabl | \ ) T o ON level
OFF | | o nesraatioi . ﬂ L L L Control output
output | OFF J L Pt ! \\M o TN/ A operation level
s#Control output is fixed v ! L Ll ! L Stable light
as 40ms. p T T T T off level
oo ” Stability l;l\‘;;ll;ll;ll;‘ll; L oy
External | |B Bl 0% indicator I Fl—lﬂ‘TJ—l—t—l—l—‘U OFF
synchroni | |F F Control Pt Vo ! 1 1 P b
i 4 4 output | L | | | ' . _
—zaupn R|[m™™& TRIG _f_ R|MTRIG GATE J—I_ indicator ' | ] tlgE:ggF
selection | | EI Iﬁl (oum ! 300ms | @) ! 300ms | N
switch ElLUcate E| Uleare Self— o |_l‘ @ = ‘ |_|‘ ) ON
diagnosis D ! @ . OFF
#T>=0.5ms (When interference prevention function is output (Alarm)
used : T=0.7ms) (DThe self—diagnosis output turns off during stable detection.
% (Note) Actual signal detected by sensor. (D position)

@When detecting state remains for 300ms at unstable level

<Input signal condition for External synchronization> between stable light OFF level and stable light ON level,

State Signal condition self—diagnosis output turns on, self—diagnosis output
High 4.5-30VDC or Open turns off at lower than stable light OFF level and upper
Low 0—-1VDC than stable light ON level. (@ position)

@When the control output turns on, if an overcurrent
condition exists in control output, then self—diagnosis
output turns on.
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mInterference prevention function
(Common)

BF4R series has interference prevention function,
two fiber optic cables can be mounted very closely
by setting different transmission frequencies.

eInterference prevention function
(Operation of differential frequency mode)

First sensor—FREQ.1(Response time:Max. 0.5ms)

®Set the mode selection switch to [SET]. Ce
SET <
i
E LOCK

@Press [ON] & [OFF] buttons for 2sec. at the same time.
®The [STAB] indicator flashes continuously.

@Press [ON] button

®The [STAB] indicator turns off.

ouTt @;D out
_>STAB@ - _>STAB

Flashing . Light off

®Set the mode selection switch to [LOCK]. | c¢

HSET
F
4 LOCK | <«—

Second sensor—FREQ.2(Response time:Max. 0.7ms)

(DSet the mode selection switch to [SET]. ce
B

[]SET -
F
4 LOCK

@Press [ON] & [OFF] buttons for 2sec. at the same time.
®The [STAB] indicator flashes continuously.

@Press [OFF] button

®The [STAB] indicator turns off.

out
—
STAB

Flashing Light off
®Set the mode selection switch to [LOCK]. | c¢
SET
B H
E LOCK | <—

eInterference prevention function(Operation of

normal mode)

(DSet the mode selection switch to [SET].

@Press [ON] & [OFF] buttons for 2 sec. at the same

time.

@ The stable indicator flashes continuously.

@Press [ON] & [OFF] buttons at the same time.

®The [STAB] indicator turns off.

®Set the mode selection switch to [LOCK].

# When interference prevention function is used,
hysteresis & response time will be longer than
normal operation (Response time : Max. 0.5ms).
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BF3R Series Fiber Optic Amplifier

High accuracy fiber optic amplifier with twin adjuster

mFeatures

®Convenient DIN rail mounting type

®Response time : Max. 1ms

®Able to adjust sensitivity with high accuracy
by dual adjuster

®Selectable Light ON/Dark ON mode by
control wire

®Reverse power polarity and short—-circuit

(Overcurrent) protection circuit
®Lnable to use for explosion proof(Fiber part)

® Adjustable length with free cut type fiber
optic cable

Please read "Caution for your safety" in operation
manual before using.

m]Specifications
Model BF3RX BF3RX-P
Response time Max. 1ms
Power supply 12-24VDC £10% (Ripple P—P : Max. 10%)
Current consumption Max. 40mA
Light source Red LED (Modulated)
Sensitivity adjustment VR (Dual adjustment : Coarse adjustment, Fine adjustment)
Operation mode Selectable Light ON/Dark ON by control wire

O®NPN open collector output
Load voltage : Max. 30VDC,
Load current : Max. DC200mA,
Residual voltage : Max. 1V

®PNP open collector output
Output voltage : Min. (Power supply—2.5)V
Load current : Max. DC200mA

Control output

Protection circuit Reverse power polarity, Output short—circuit (Overcurret) protection circuit
Indication Operation indicator : Red LED

Connection Outgoing cable (2m)

Insulation resistance Min. 20MQ (at 500VDC megger)

Noise strength +£240V the square wave noise (pulse width : 1gs)by the noise simulator
Dielectric strength 1,000VAC 50/60Hz for 1minute

Vibration 1.5mm amplitude at frequency of 10 to 55Hz in each of X, Y, Z directions for 2 hours
Shock 500m/s? (50G) in X, Y, Z directions for 3 times

Ambient illumination Sunlight : Max. 11,000/x, Incandescent lamp @ Max. 3,000/x
Ambient temperature —10 to 50T (at non—freezing status), Storage : —25 to 70C
Ambient humidity 35 to 85%RH, Storage : 35 to 85%RH

Material Case : ABS, Cover : PC

Cable 4P, ¢ 5mm, Length : 2m

Unit weight Approx. 90g
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BF3R Series

mFeature data

OThrough-beam
eMeasurment : BF3RX + FT-420-10

ODiffuse reflective

o®Measurment : BF3RX + FD-620-10

Parallel shifting characteristic

Sensing area characteristic

Emitter

Left < Center — Right
Operation position & (mm)

Measuring method Data Measuring method Data
200 / \ 50
Receiver € 180 0 = \ /
£ c 40
= 160 =
— ' A 30
[0
S 100 | 8 / \
© 1
0 % L £ 20
ma | \ | /
| 2 5 2 10
% 20 =
%) 0 ® 0
60 40 0 40 60 10 5 0 5 10
0 b O, &

Left <= Center — Right
Operation position ¢ (mm)

m/Control output diagram

®BF3RX ®BF3RX-P
NPN open collector output PNP open collector output
Fiber optic sensor circuit Connection Fiber optic sensor circuit Connection
— -« A Browm)+v. [ ] PR A\ (Brown) +V P
~ (D-ON) h N ~ (D-ON)
; 1.5Q !
O(Black)Output | | Overcurrent » i
= | 5 | [Lprotection 39V | Max. 200mA 4+
g 1 Max. 200mA L 15_o4vDC 2 1 —12-24VDC
O || Overcurrent 1(33\/} - o ' (Black)Output | —
< []_protection ! =
= | =
1.5Q 1 Load
fl\(BIue)OV (L—ON) (L—ON)
@ e O <
10k i (White)Control 10kQ T (White)Control
u W—-=0 ] AW Q( )

% When select Dark ON or Light ON, please use control wire (White) [

Light ON : Connect control wire to OV
Dark ON : Connect control wire to +V

mOperation mode

Receiver [ON

OFF

Operation

indicator
(LED)

ON

Light ON mode OFF

ON

TR output[OFF

Receiver [ON

OFF

Operation _ N

Dark ON mode indicator OFF
(LED)

N
TR output[gFF

i
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m/Connections

OBF3RX

(Brown)12—24VDC _

OBF3RX-P

° — Sensing
° target

(Brown)12-24VDC

Fiber Optic Amplifier

Sensing
target

4,

- ON
+ (Black) Output n
(Black)Output L T
- Load
(Blue)0V (Blue)OV 1 on
(White) Control (White)Control
#Enable to use as diffuse reflective type or through—beam type according to the fiber optic cable.
x RERE marked fiber optic cable should be used with adapter ( C— = ).
# GT—-420—13H2 cannot be used because the length inserted into amp is too short.
mDimensions .
(Unit:mm)
| __r 13
A —— 1=
15 70
4 Cable: ¢5, 2m
X =Y W=
@11
— v
! A 4
T 3
®Connect the bracket ®Bracket
M3 Bolt
- EEL
| | ¢iiy
THE— =5 T e
16
7y
2
SA 3 : 1 R
L~ ;
= ™~ < i
<+ N
U "y Si < \
A T
32 16 Enable to use B 27
~ > > 35mm DIN rail
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BF3R Series

mInstallations

OAmplifier unit mounting
(DHook the amplifier on the front of DIN rail(or

bracket).

@Press the rear part of the amplifier on DIN rail (or

bracket).

@Use screwdriver to move the stopper on rear of the

amplifier backward.

DIN rail

OFiber cable connection

(DOpen the Lock lever to "y~ " direction. (Unlock)
@Insert the fiber optic cable in the amplifier slowly.

(Depth : 10mm)

@ Close the Lock lever to "™ " direction. (Lock)

®

Stopper

/— Lock lever

T Pull the rear part and

L A
.' 1 —» easily.

lift up to detach it

mSensitivity adjustment

®Adjust as the optimum sensitivity according to the order as shown below.
®Please observe below chart because operation lamp will be changed by sensing method.

5 Sensing type Adjuster
° — Adjustment
O | Reflective Thé%;%? " COARSE FINE
. ) Adjuster(Coarse) should be fixed at min. and fixed at center @ v
! Initial setting (W¥) for Fine adjustment. / (®}
MIN (=) (+)
Light ON Light ON o .
5 I Fix adjuster(Coarse) to ON position by turning clockwise @‘,’3 (@}
= slowly when light is being received. _
D=1 | oo g | SOV when T 0 o~ BRI
Light ON Light ON Turn adjuster(Fine) until it is OFF toward (=), and turn until AN
3 I it is ON toward(+) again, then confirm that this will be (@}
dilh =1 df[p— i | A position. OFF Y1)
Dark ON Dark ON And then turn gdjuster(Fme) u_ntll itis ON tow'ard('+), and Adiuster (Coarse) OFF g
turning until it is OFF toward(—) again when light is not . .
4 received. is not required (@}
i 4' :q]]p’l ] i=} Then confirm that this position will be B position. to set (=) (+)ON
(When it will not be ON, max. position will be B.) afterwards.
A B
5 Fix it at middle of A and B position. \fi‘%
This will be the best position to set. ()@())
-) (+
Light ON Light ON . . . -
. ig If you cannot adjust as above method, set adjuster(Fine) at {1/'% (@}
max. position toward(+), then execute again. / (=) (+)
=1]] e | dip— = MIN MAX
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mSpecifications(Diffuse reflective)

Fiber Optic Cable

(Note1) | (Note2) |zjlowable| (Noted)
Type Dimension Feature Model giz?asr']”C% Se’\f]'sr}hg bend Cable | Temperature
(mm) target radius |length(L)
E ¥ Flat type/ a _
i @ Top view(Up)| FPFU=210-05R
. - . 30 |90.0125
09 ) | Elatvpe/ | EpEN-210-05R 1m
g ?: Flat type/
: at type
= g Flat view |FDF-210-05R| 15 | ¢0.04
2 o 1R
3 [ e dfp———e——=——| WM3Bolt |FD-320-05R
w 25 |$0.0125 )
® ffp—=——==———| M4Bolt |FD-420-05R —40to 60C
(Humidity:
H———————| M6Bolt |FD-620-10R 80 | $0.04 35 1o 85%
p———— RH)
® cffp———e—————| M3Bolt |FD-320-06B
(0]
= 93 Oyinder | FpC-320-06B| 35
£ $0.0125| SR
e g ® C@EK M4 Bolt FD-420-06B
[0}
I e g M6 Bolt FD-620-13B 100
® dfff=——=e———=——| M3Bolt |FD-320-05
® @EK M4 Bolt |FD-420-05 15R
2m
3 Cylinder
—— ¢ - -
® be FDC-320-05 [ Free cut]
¢ 3 Cylinder type|
l:l:Eg - -
@ (90mm) FDCS-320-05 10
M3 Bolt
FDS-320-05
g | e &
O — —
=z Q@D (45nn)| FDS2-320-05 oart ~4010 70°C
kS M4 Bolt $0.03 | 10R) (Humidity:
E . __ 'sus tyoe JCJL) FDS-420-05 35 ;ng)ﬁ%
5] m
MaBoll | EDg2-420-05
D (45mm)
® f————| M6Bolt |FD-620-10 30R
M6 Bolt 30R
FDS-620-10
EEﬂM@Eg CEXED (90mm) (SUS
) M6 Bolt |enea_gag-10] | part
QD (45mm) 10R)
) o)
® CEE% Plastic type |FDP-320-10 30R

# (Note1) The sensing distance is a standard for Red LED of BF4 Series and 10% of Red LED is applied when it is Green LED.
It is applied to 40% of sensing distance for BF3RX.
# (Note2)Min. sensing target is a value measured opaque material in accurate output status and the sensing distance is different

s (XA The sensing distance can be shortened about max. 20% than the normal according to condition of the cable.

with the rated sensing distance (Notel).
3 (Note3)Fiber optic cable out of the rated length can be customizable.

[(FC—2) should be used for cutting fiber cable.]
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Fiber Optic Cable

mSpecifications(Diffuse reflective)

(Note1) | (Note2) |pjowable| (Noted)
Type Dimension Feature Model giz?;r']%% Se’\f]isr}h bend Cable | Temperature
(mm) targetg radius |length(L)
o ¢ fffo——==—=——| M3Bolt |FD-320-F 40
g 15R —40to 70C
= ® C@E@% M3 Bolt |FD-320-F1 60 (Humidity:
3 35 to 85%
o 2m
o o g ——| M6Bolt |FD-620-F2 IR | ey RH)
120
M6 Bolt |FD-620-10H $0.03 | 30R —-40t0 105°C
[0
o
| 2 M6 Bolt FD-620-15H1 160 —401to 150C
3 % M4 Bol
o L olt
To GD-420-20H2 50R
al
o 100 om  |-40to 250%C
GD-620-20H2
mSpecifications(Through-beam)
' (Note1) | (Note2) |pjowable| (Note3)
Type Dimension Feature Model c?ii?;rI]T:ge Se'\r/'}isr‘ih bend | Cable |Temperature
mm targetg radius |length(L)
( « Flat type/ e
M oo Top view (Up)| FTFU-210-05R| 80
i * Flat type/ Pre
Loof Flatvbel | FTFN-210-05R| 75
© 0.04
g . Hlat voel | ere_o10-05R | 30 | °
m
QO] N Flat type/
g (©]e) Side view+ |FTFB-210-05R 90 m
2 top view
© 1R
% Integrated FTLU-310-10R
[ bracket —40to 60C
= FTLU1-310-10R o
- L (L type)/ 250 | #0.06 (Humidity:
Top view(Up)| FTLU2-310-10R 35 to 85%
RH)
=.=:mjocﬂng==. M3 Bolt FT-320-05R
- 85 0.3
92 Cylinder | prc_220-05R
1] O [ type
:::@jo[@@::: M4 Bolt FT-420-10R 380 ¢05 om
F t
§ ———ffpodff/————| M3Bolt |FT-320-06B
L2 . 110 $0.3
< ¢ 1.5 Cylinder _ _
gg 10T type FTC-1520-06B 5R
3 ‘:":@305@:":' M4 Bolt |FT-420-13B 400 $0.6

#(Note1) The sensing distance is a standard for Red LED of BF4 Series and 10% of Red LED is applied when it is Green LED.
It is applied to 40% of sensing distance for BF3RX.
% (Note2)Min. sensing target is a value measured opaque material in accurate output status and the sensing distance is different
with the rated sensing distance (Notel).
# (Note3)Fiber optic cable out of the rated length can be customizable.

s« (GEX The sensing distance can be shortened about max. 20% than the normal according to condition of the cable.

[(FC—2) should be used for cutting fiber cable.]
% QR is for BFSR, BF4R Series.
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mSpecifications(Through-beam)

Fiber Optic Cable

(Note1) | (Note2) |pjowable| (Noted)
Type Dimension Feature Model giz?;r']%% Se’\f]isr}h bend | Cable |Temperature
(mm) targetg radius |length(L)
——ffpodfb———— | M3Bolt |FT-320-05
i
o #1.5 vinder ETc-1520-05 15R
ype
0 0 o 62 Cvlinder | erc-220-05
type
¢ 2 Cylinder type _ _
——r o (90mm)] FTCS-220-05 150 $0.5
M3 Bolt _ _ 15R
X D (90mm)| 715320705 (sUS
IS M3 Bolt part
> ==C@D:'==' ° =’=Cm:| - -
5 QXD (35mm)| 1517320705 10R) -40t0 70C
g M3 Bolt (Humidity:
© - -
c QXD (45mn) FTS2-320-05 om | 35to 85%
%) Free cut RH)
—=—udfjpocdffpr—c—=| wm4Bort |FT-420-10
e e S | 8 @ ) B N . ¢3tc%”ender FTC-320-10 30R
[0] [o] [o
——— 3B C[zv: Plastic type | FTP-320-10 500
lo] [o] 1o
M4 Bolt ConL 30R
N I N - - . L] FTS-420-10 ,1 | ©Us
M4 Bolt part
QD (45| FTS2-420-10 10R)
o | =——dffp o ffp——— M4 Bolt |FT-420-10H | 300 30R -40t0 105C
>
L=
g < :l:@:o:cgﬂjrl M4 Bolt FT-420-15H1 500 50R —40to 150C
T o
» M4 Bolt o
¢ | commwaffin o ceffrommmcn GT-420-13H2| 400 25R | om |-40to 2507

% (Note1) The sensing distance is a standard for Red LED of BF4 Series and 10% of Red LED is applied when it is Green LED.
It is applied to 40% of sensing distance for BF3RX.
3 (Note2)Min. sensing target is a value measured opaque material in accurate output status and the sensing distance is different
with the rated sensing distance (Notel).
% (Note3)Fiber optic cable out of the rated length can be customizable.

« (GEXD The sensing distance can be shortened about max. 20% than the normal according to condition of the cable.

[(FC—2) should be used for cutting

% (EERTY) is for BFSR, BF4R Series.
¥FT—-420—-13 was discontinued. FT—420—13B is replacement.

fiber cable.]
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Fiber Optic Cable

mDimensions .
(Unit:mm)
Model Diffuse reflective Model Through-beam
D 0-05R el 2-91 0-05R 81
M2-DO0.5 =y M2-D0.5 CE
#Hood material - <\¢ di JHo< #Hood material $0.5 wi NY O-Q
:SUS304 . . o] 4 [ [N\2=92.1(m2 Bol) :SUS304 ) Aol 4 [ TN\2=92.1(m2 Bol)
{<l >
D > R 1000 L Free cut} 8 1000
=91 .
FDFN-210-05R 0-0 K/gi
M2-D0.5 Pi * M2-D0.5 ©¢ v & *
#Hood material mee #Hood material ol
:3US304 LN 2-¢2.1(M2 Bolt) :SUS304 44 2—¢2.1(M2 Bolt)
>
10 1000 10 1000
11 2-¢05 1 $0.5
e cud NIL L Free cud NI:TT@%
FDF-210-05R 15 e 2005 0-05R s b0
M2-D0.5 2= 91 M2-D0.5
#Hood material ol - N4 £ #Hood material 1
:3US304 - “X: A :SUS304 ol & 1PF £
i - &
25 |\2-92.1, $3.6 DP1.4(M2 Bolt) ©
(> -
> 1000 lg] 2-$2.1, $3.6 DP1.4(M2 Bolt)
@ NI — @ 7 1000
FD-320-05(R) o5 2000 Sxclist
M3-D0.5 ‘ ”] | M2-D0.5 41
#Hood material
® =S ————— - I E o U{Q}O P
\ 905 0
LFee cud 2-00.5 M3X0.5 2-¢1 I s 25 2- 2.1 (M2 Bolt)
-29(0)- 10 1000
FD-320-06B 55 12 2000
M3-D0.6 D o
2-60.6
L i
FD-420-05(R) 15 2000 0-10R
2 $1.3 1000
M4-D0.5 ! 0-10R G o s
—_ > 4ale 2- $3.4(M3 Bolt)
0-10R S 2.2
L Frec cut 2.6 \ M4X0.7 2-¢1 M3-D0.5 = qi A
¥Hood material
-420- L2
FD-420-06B 15 2000 I Rt 2 2.2 — — —
M4-D0.6 FTLU-310—10R 12.2 10
FTLU1-310—10R 17.2 15
P e cn o\ waxo.7 o1 P e o FTLU2—310—10R 22.2 20
FD-620-10(R) p 1185 2000 1 FT-320-05(R) 5.5 12 2000
M6-D1.0 ::::J M3-D0.5 D \
] m
) X .
D /64 \ M6X0.75 2-92.2 L Frec cu 20.5 MEX0.5
FD-620-13B 18 2000 ‘ 0-06B
M6-D1 3 5 21 15.9 A T : 55 | 12 2000 |
mi E: :J | T @‘ C@D:
) ’ I 8 — & 00'%5’) \ M3X0.5 \ g1
26X .
FDC-320-05 15 2000 420-10 20 2000
3_12
M3-D0.5 i’j‘{é ‘ M4-D1.0
@ 38
M3X0.7
D 2-90.5 \ﬂ 2= 1 L Free cuid M2.6X0.45 222
FDC-320-06B 15 2000 420-10R < 20 2000
2
M3-D0.6 ‘ M4-D1.0
® o e =
2-$0.6 MaX0.7
P e cu B s 201 Pee cu Wiz 50 45 2e2
FDCS-320- 15 15 2000 420-13B < 1152 2000
$3-D0.5 \ \ \ | [ ma-D1.3
SUS ¢1.5%15mm ® ] 3¢
. rans N N = \ S et 22
M 5.5 90 12 2000 -0 15 2000
M3-D0.5 ‘ ‘ ‘ | ['92-D0.5
SUS ¢1.5X90mm @ =— —_— ®
L Free cutd 2-905 \¢15 M3X0.5 2-91 L Free cutJ) Adapter] 405 \o1s $1.0
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Fiber Optic Cable

mDimensions .
(Unit:mm)
Model Diffuse reflective Model Through-beam
5.5 45 12 2000 0-06B 15 2000
M3-D0.5 ] ‘ ‘ \ | | 2-D0.6
SUS ¢1.5X45mm © _— ®
1 2-9¢1 £%5sx 91.5 $1.0
Pee cu 20— 905 1.5 M3X0.5 \2- ¢ D (0.25%4) \o1. :
FDP-320-10 ?7«; 14 2000 _ 0-00(R 15 2000
D1.0x2 o 5 ::j $2-D0.5 ER
Plastic (8) =] QII e — % ® 1
fe) ..
2- 91 4-93.1 2-¢22 Adapt $0.5 92 1.0
< JE el \o2
FDS-420-05 , 90 15 2000 0-0 15 15 2000
M4-D0.5 e *2‘ $1.0-D0.5 \ ] |
SUS ¢1.5X90mm (8) N\ SUS ¢1xX15mm Q;
} O T e e
1 2 g1
FDS2-420-05 , 45 15 2000 FTC-320-10 20 2000
M4-D0.5 ‘ >B 125 $3-D1.0 EANTRE
SUS ¢1.5X45mm AN
‘@‘ - Q; © I | 3¢
@ 2-¢0.5 $1.5 M4X0.7 \2—¢1 @ #1 \ 83 $p2.2
FDS-620-10 18 2000 X 0-0 5.5 90 12 2000
M6-D1.0 15 M3-D0.5 DY \ i ‘
SUS ¢2.5X90mm SUS ¢ 1.0X90mm
$0.5 \¢1.0 \ M3X0.5 \ 61
L Free cu) 2-91 2.5 M6X0.75 \2-¢2.2 D
FDS2-620-10 18 2000 0-0 o 35 12 2000
M6-D1.0 15 M3-D0.5 %> W
SUS ¢2.5xX45mm SUS ¢1.0x35mm
\ 0.5 \L‘ M3x0.5 \ﬂ
[ Free cut) 2- 1 2.5 M6X0.75 2-922 D
FD920-F | FTS2-320-05 . .
: 18 2000
Co—axial M3 ‘ ‘ 7] |M3-D0.5 ~ ‘
¢0.5, p0.25%x4 ﬂn z SUS ¢ 1.0x45mm @ — =
0.5 \61.0 M3X0.5 o1
15 2000 P-320-10 7.5 14 2000
Co—axial M3 12 .3 =3 g1 D1.0 &
$0.5, $0.25%9 Plastic mi—— N
=H.
L Free cutd \M SRR .. .. 81 o] 4-93.1 922
FD-620-F2 18 2000 ) 420-10 90 15 2000
Co—axial M6 Sl 18 M4-D1.0 7 3_12
$1.0 90.265%16 SUS ¢1.5X90mm
St == © — ,
@ M6X0.75 \2-¢2.2 @ 91 $1.5 M4X0.7 $2.2
FD-620-10H 18 2000 420-10 2000
M6-D1.0 S 15 M4-D1.0 °
Heat Resistant SUS ¢1.56X45mm
105C 3 I @; 3¢
@ \ M6X0.75 \ 2-¢2.2 @ 91 M4X0.7 \g2.2
FD-620-15H1 18 2000 420-10 15 2000
M6-D1.5 S 15 M4-D1.0 7 312
Heat Resistant o Heat RESISTANT P [ an
150°C 2 —— 105 ® ) "
D \ M6X0.75 2-92.2 L Free out] 91 gm p2.2
GD-420-20H2 28 2000 ‘ 420 15 2000
M4—-D0.05 1000 rjﬂ ,Frliiﬁﬁ aless | 9 [lq M4—D1.0 ‘7 3 12
Heat Resistant Heat Resistant
250C G ‘é% i -'hmmul = | 150¢ Q ) %
£ro.05x 1000 \M D g1 @ M4X0.7 \g
GD-620-20H2 25 2000 GT-420-13H2 23 2000
M6—D0.05 1000 10 B 5258 Glass 93 <35 | Ma-D1.3 8 12,5.8,002.9 Glass 13 13
Heat Resistant n ‘ ”' ¢ ‘ \ Heat Resistant -
2500 ESTU M | (s -7 Max 2500 j@ & N
$1.3 M4X0.7 a
($0.05%1000) MGXO]S\ﬂ\E M2.6%0.45 Glass fiber with ¢2.9 sus protective armor.

Autonics
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Fiber Optic Cable

mLens unit for long distance detection(Sold separately)

OModel : FTL-M26 OApplicable fiber optic cable and max. mounting

= Aec—— e

) ) FT-420-10 : 2500mm
<{Lens unit> {Mounting at cable>

FT-420-10H : 1500mm
OMounting of lens . .
ODimensions

Mount the lens unit on the 3mm projecting point M2.6%x0.45

of the front hood T
/‘f_:z' '

OAmbient temperature range of lens unit
(Disable to use over 100C.) Lens 7.8

o4

Able to use within —40 to 100C.

(Unit:mm)

mMicro spot fiber optic cable and lens unit(Sold separately)

OModel OAmbient temperature range of lens unit
Fiber optic cable : FDC-320-F It should be used within =40 to 100<C.
Micro spot lens : FDC-2 (It cannot be used over 100TC.)
OFeature data ODimensions
Measuring method Beam spot characteristic ®FDC-320-F
® Spot diameter(mm) 1Er_m(§%i.05n 22 2000 N
10.0 15 7
90 p1.2 3 W
E g0 / —
£ 70 / ' a o
o 6.0 A0.9 125058 \Lz 93 2 g1
2 50 0.79~
g 4.0 oFDC-2 23
o 3.0 10 13
§ 20 ) 1 3
o
@ 1.0 —» >
0.0 Tﬁ 1

4.0 8.0 12.0 15.0
T ol-
Insertion length £ (mm) 1

Lens (Unit:mm)
mProtection tube for fiber optic cable m/Accessory
(Sold Separately) OFiber cutter
OUsage : Protect cable from impact or cutting Unit:mm) Usage : Cutting fiber optic cable, free cut type

Model Dimension oFC-2
M3x0.5 depth 4 5.1

— e

M4 x0.7 depth 4 $5.8

e 20000k

1000 — $1.3

$2.2

M6x0.75 depth 4 87-8 OAdapter

FTH-410 @217 ;I @ ¢1_0:‘J Lgz)2.2(For double

2 5 cables)

. Adapter marked fiber optic cable should

con-e10| @ vm/l/l/lm e o

1000 . 31.5
21.0 105

#500mm tube can be customized. $1.3  ¢1.0

< - e =
. .. . . o
¥ Additional 8mm is for tube coupling. 6 @ gt Eﬂ:ﬂ:ﬁ:{% :\i

(Unit:mm)
#The inside diameter ¢ 1.0(Standard and black)
The inside diameter ¢ 1.3(Only applied to the

receiver of FD—320—F1 and dark gray.)
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Application

mApplications

Sensing of the form of targets Sensing of components leads ®)
Fiber
optic
sensor

Synchronized
sensor

Reject

Sensing of presence / absence of tap Sensing of IC direction

Synchonized
sensor

%4
™\

Thread No thread

Available under water or in gas (Except amplifier)
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Technical Description

mFiber optic sensors overview

Fiber optic sensor applies for mark, and small
object detection with fiber optic cable instead of
photo sensor lens. With flexible characteristics of
fiber optic cable, fiber optic sensor is able to install
a limited space. Because of this, demand of fiber
optic sensor is increasing these days.

mFiber optic cable detection principle
and configuration

OFiber optic cable configuration

As shown below picture, one optical fiber is
composed of core which is high refractive index
and clad. The incident light the one side of the fiber
will be projected and go ahead to other side section
during repeating total reflection at the boundary of
core and clad. And in this case, the angel of
reflection is 60° and is spared like a cone.

This optical fiber bundle with exterior coating such
as silicon rubber or vinyl chloride is called optical

fiber cable. Clad Core

Light
source

mClassification of optical fiber cable

OThe material list of optical fiber cable
Plastic type and glass type are used for optical
fiber sensor.

Plastic optical fiber Glass optical fiber
$0.510 jmm single Make a stainless cable
) or dual wire made by
Material . ) by several number of
synthetic resins of .
) 30 to 50 i glass fiber
polyacrylics
Exterior Polyethylene or vinyl S'“.Con rubbgr tube,
coating chloride stainless spiral tube,
heat stress tube
Advantage nghtwelght and H|gh light penetration
economical ratio, strong heat
Disadvan—| Low light penetration|Heavy, expansive,
tage ratio and weak heat |easy to be cut

OThe shape list of optical fiber cable

Type Shape Characteristic

Use for only plastic optical fiber cable.
Floodlight and light interception are
structured in parallel. It is the type
of transferring

Parallel &
(Normal) w

The center area and the surrounding
area are separated. This type has

the same detecting ability which is
the operating position even though
the object passes from any direction.

Coaxial

Floodlight and light interception are
Split separate, suitable to detect mark,
usually used for glass optical fiber.

OThe characteristic list of optical fiber cable

e®Standard optical fiber (Single core)
High efficiency of light transmission (long sensing
distance)

)

®Flexible optical fiber (Multi core)
A large number of ultrafine cores are all
surrounded by cladding. Easy to install the many
places where are bending areas because the
change of the intensity of radiation by bending is
small.

Standard type(R15 / R30)

®Break—resistant optical fiber
The fiber units contain a large number of
independent fine fibers, ensuring a high degree of
flexibility. It can be used for moving parts and it
is not easily broken. (robot hand).

Core
Clad

Flexible type(R1)

S

Ex)Robot

mThe feature of optical fiber cable
OThe radius of allowable stress for bending

The optical fiber cable is able to be used in bend
condition as much as user wants, but as the rate
bend is increasing, the optical transmission rate is
also decreased. And if the radius of bending is less
than the radius of allowable stress for bending, the
optical transmission rate is decreased rapidly.
Please caution that the cable is not bent less than
the radius of the allowable stress for bending.

—

(Plastic optical fiber)

®Flexible type : R1

®Break—resistant type : R5
®Standard, Coaxial type : R30 or R15
®Heat—resistant type : R30 or R50
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Technical Description

OThe optical transmission rate ®The property of cable (heat—resisting property, exterior)
The optical transmission rate is decided by the * It is able to detect in high temperature. (use
wavelength, the material, length of the optical fiber, heat—resisting optical fiber cable)
and the using source of light for the optical fiber * It is able to use as explosion proof type because
cable. The optical transmission rate of the optical current does not flow on the fiber cable include
wavelength decided by the wavelength and the front end sensing part
material of the optical fiber is same as below * It is able to get stable detecting operating because
picture. Especially the difference of the optical it is not affected by noise.
transmission rate of plastic optical fiber cable is  ©OThe sensing method of the optical fiber sensor
bigger than glass optical fiber cable, and the The optical fiber sensor is classified as the
efficiency of the red light source is higher than the through—beam type and the diffuse reflective type
efficiency of the infrared light source. by the sensing method, and can be selected by
% g - Red LED LED — (P3|\as§ optigal fift?er purpose. . . _
< astic optical fiber ®There are two kinds of optical fiber sensors for
] 50 L " Infrared LED through—beam type. One is using two separate
= TN 3 A fiber cables as shown (Figure 1). Another is using
i‘ L ’ a parallel optical fiber cable as shown (Figure 2).
YA A
= 400 500 600 700 800 900 {ooo OPica

wavelength(nm)
For the length of optical fiber cable and the optical
transmission rate by the optical penetration ratio,
when the length of optical fiber cable is long, the
penetration rate is decreased, and the rate of
diminution is changed by the light source.

OThe Characteristic of sensing distance by the (Figure 2)
length of the optical fiber cable ®For the diffuse reflective type, two parallel fiber
The sensing distance is changed by the length of cables are connected at one hood. Please caution
the optical fiber cable. And by the cutting condition that the sensing distance is changed by the
of the end of the optical fiber cable, more than 20% sgrroundmg color of the sensing target becagse
of the sensing distance can be declined, and it can this way detects the reflected light of the sensing
be changed by the types of the optical fiber cable. target Hood Sensing
®QOptical fiber cable: FD—620—-10, target

Sensing target : White mat paper

100
®
3 80
g 6 \ mProper usage
©
2 40 \\ OThe insertion depth of optical fiber cable
a;")’ ~—_ Please insert the optical fiber cable as following
%) 20 \ way.
The sensing distance is decreased if the insertion
02 5 10 15 20 o5 30 depth is not enough.

Optical fiber cable length(m) ®The external diameter ¢ 2.2mm optical fiber cable

N %

mOptical fiber sensor

The optical fiber sensor uses the optical fiber cable
instead of lens which is the absolute item for the
traditional photo sensor. It is able to be attached on
any places by flexibility of the optical fiber.

OThe Characteristic of optical fiber sensor
OFlexibility
» Easy to install at the narrow or difficult place.
* It does not need to install the fiber amplifier
toward the sensing targets.

—
s
AN
[}
T
I
v

®Subminiature sensing front end

It is able to detect a small object (¢ is small and
the microscopic objects)

[t is able to attach close to the detected object.

* No space constraints because of small size

|

(Unit:mm)
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Technical Description

®The external diameter ¢ 1.0mm optical fiber cable
Please use the attached adapter when insert the
external diameter ¢ 1mm optical fiber cable.

%H

(Unit:mm)

®Coaxial type optical fiber cable
For the model FD—320—F1 of coaxial type fiber
cable, the external diameters are ¢ Imm for emitter
and ¢ 1.3mm for receiver. Caution that the insertion
position of the emitter cable (¢ 1) and the receiver
cable (¢ 1.3) should not be changed each other.

(also BR3RX and BF4R Series)

Receiver adopter (Dark gray)

$1.3

Ho—

N

Emitter adopter (Black)

<BF5>

(Unit:mm)

Olnstall optical fiber sensor
®If the wire of the optical fiber sensor is set a pipe
with high—tension wire or power line, it may cause
malfunction or trouble. Please use separate wiring
or single pipe to escape them.
®Please locate the optical fiber hood of the optical
fiber sensor at the dangerous place, and locate fiber
amplifier at the safe place.

Sensing
target

Dangerous place where
inflammable gas or
inflammables are exist. |

Safe place

®The optical fiber sensor needs to be installed
close to the sensing target as you can, because the
receiver level can be low when the sensing distance
is long. The light transmitted from the optical fiber
wires spreads of about 60° columnar.

®Please block strong light sources (sunlight, spotlight)
with the shading plate. The strong light sources
should not be at the angel of directivity of the receiver
face of the optical fiber cable.

®When the optical fiber sensor is installed by through—
beam type, it should be within 5mm from the center
of the optical axis.

—

50 to 100mm

®When the side of the optical fiber cable is dirty,
clean it with dry cloth. Do not use the organic
solvent based thinner.

®Do not potentiate excessively such as compress
or pulling at the hood part of the optical fiber cable.

Tension of the optical fiber cable

Tensile strength
Max. 1kgf
Max. 3kgf

3¢ Caution : When more than allowable force is potentiated
at the optical fiber cable, the cable can get damage.

Diameter of the optical cable
¢ 0.5mm
¢1.0mm

®Do not bend within 20mm from amplifier and fiber

hood. Min. 20mm

S

Fiber hood

.
R

Min. 20mm

® After install the optical fiber sensor, please keep
the remained cable as following way. (When cable
is folded by vibration, the rate of light is reduced.)

Reduces vibration by
winding once

Fix with tape
®Do not potentiate excessively at the nut to close
when fix the hood of the optical fiber cable.

(Refer tightening torque of the type of the optical fiber
cable)

< Bolt type >

Spring L type

Tightening torque of fiber hood bolt

h bracket - ‘ i
WASTEI N, Diameter |Tightening torque
M3 Max. 3kgf - cm

Fixation M4 Max. 8kgf - cm
M6 Max. 10kgf - cm

3 Caution : When more than allowable torque is applied at
the bolt of the fiber hood, the fiber hood can get damage.

< Cylinder type >

®Set bolt(Max. M3)
®Tightening torque(Max. 2kgf - cm)

Hood of fiber cable

Nylon or
Teflon

B—-47

Avutonics



OOptical fiber cable cutting

®Use the optical fiber cable after setting the cable.
Insert the cable into the prescribed hole of cutter
then cut it as user wants.
If the cut cable is too long, the sensing distance
will be shorter than the rated distance.

®Plcase cut the cable at once. If the surface of the
cut is broken, or gets grooves, the sensing distance
will be short.

®Do not use the hole which had used at once.
The cutting surface will not be good. The sensing
distance will be short. Please use another hole.

®Please use our given cutter (FC—2). Do not cut
the cable with cutting nipper or stationeries (cutter,
scissors)

®The external diameter ¢ Imm (¢ 1.3mm) optical
fiber cable should be cut the follow order.

Shipment in the pre— e
™| tightening condition as .
<«— Insert direction

shown on the right.

Insert
Unscrew to the arrow direction
P

direction and move it.

@

o

Insert the cable into the
cutter (FC—-2).

After locate the adopter 0.5mm degree

®@|like picture on the right, o | ——

screw it. <— Insert direction

®Fiber cable cutter (FC—2)

= o000y
(231.0JJ T I— @ 2.2 double cable

1.3 p2.2

Technical Description

OThe bending radius of SUS type fiber cable
The bending radius (R) of the stainless pipe (SUS)
should be as big as possible.

If the bending radius is small, the sensing distance
is also short.

< Bend the end of the SUS >

(M
[ C—
ol w (™ =

< Bend SUS in front of the hood >

A [
el * R7

4

Caution 1) When bend SUS, do not bend it less than
10mm.

Caution 2) The length of SUS for FTS—230-05 type is
35mm. Please do not bend SUS as user can.

OService temperature of fiber cable
®The service temperature of standard type of fiber
cable is —40 to 70C. If the surrounding temperature
is high, the penetration ratio of the light becomes low.
If user wants to use in the high temperature, please
use the heat—resisting type optical fiber cable.
®Heat—resisting optical fiber cable

Detection Fiber Ambient
method material Model temperature
FD-620-10H |—40to 105C
. Plastic 5
Diffuse FD-620-15H1 | —40 to 150C
reflective GD-420-20H2 | —40 to 250°C
ype Glass

GD-620-20H2 | —40 to 250C
FT-420-10H | —40to 105C

Through— Plastic
beam FT-420-10H1 | —40 to 150C
type Glass | GT-420-14H2 | —40 to 250C
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