BF4R Series

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 ¢4, 4P, Length : 2m, AWG22, Insulation diameter : ¢ 1.2| ¢ 4, 6P, Length : 2m, AWGZ24, Insulation diameter : ¢ 1.0
Approval C€

Unit weight Approx. 65g

% (Note1) Frequencyl (Normal mode) : Max. 0.5ms, Frequency?2 : Max. 0.7ms
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Fiber Optic Amplifier

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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BF4R Series

mDimensions (Unit:mm)
| ®Connect the bracket ; ®Bracket M3 Bolt
 — el ——— = GRS
| ; 16
12 62 : 12 62 5 35
| ‘ 5 | 14 2-¢3.2
w N ' ‘ ] : |
AR NIRRG | rPeTe]
el > LT sle [ LT 7
mg’i 1 E *i < E
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
m/Installations

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) so (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

B-29 Avtonics



Fiber Optic Amplifier

mSetting mode

SET

Change the mode selection switch to SET TH

I LOCK
| Sensitivity setting | |Set/ReIease the interference protection funct\on|
' !
Light ON mode Dark ON mode | Press ON+OFF at the same time for 2 sec. |

v v

| STAB indicator flashes continuously. |
Press ON button Press OFF button
at light ON at light ON ‘ ) )
N N Setting of interference
Cancellation of interference protection function
l l protection function (Differential frequency mode)
(Normal mode)
Press OFF button Press ON button Select the Select the
at light OFF at light OFF frequency 1 frequency 2
A Y
| | Press ON and OFF buttons Press ON button Press OFF button
l at the same time (Frequency 1, (Frequency 2,
(Normal mode, Response Response time Response time
STAB indicator flashes one time when the time : Max. 0.5ms) : Max. 0.5ms)  Max. 0.7ms)
difference of sensitivity between ON and OFF T T T
is enough, but STAB indicator flashes v
5 times when the difference is not enough | STAB indicator turns off

I [
v

ET
| Set the mode selection switch to LOCK (Completes setting)| lHS
LoCK

mSensitivity adjustment
OAdjustment by the sensitivity setting button(Common)

oLight 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.
_ . . SET | €——
@ |Change the mode selection switch to [SET]. E ﬂm = @) state
- — - - -  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 — i i
® I (Low reflactance) {Through—beam> <Diffuse reflective>
- Background Mark(Low
Al = A=, m(@ High fﬂ]}_b-'l =, I ——C reflectance) Background
Light ON Light ON reflectance) Ly ] (High
9 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:Presls [OFF] button with the sensing target sensing target.
in place.
Transmitted bearm> <Diffuse reflective > {Through—beam> <Diffuse reflective>
® Mark(L I Mark (Low
ark(Low reflectance)
77 reflect ) @ i = < 4IID’<@ Background
fm_'l b=, #jID":F'T!'rS ceanee Background | = - (High
Ly (High 6' 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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BF4R Series

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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Fiber Optic Amplifier

@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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