TAKEX
BS-R80 Instuction Manual

Light Detection Sensor

TAKENAKA ELECTRONIC
INDUSTRIAL CO.,LTD.

Head office 1 5-22 Higashino Kitainoue-cho, Yamashina-ku.
. Kyoto 607-8141, Japan

Telephone : +81-75-581-7111

FAX : +81-75-581-7118

| 1| PARTS DESCRIPTION |

Case Cover

Operating section
Display

Lock lever

Fiber optic cable
(optionally available)
FT105BC-CS

Optical fiber
insertion port

To ensure safety, be sure to follow the precautions below.
1. Do not use this product for safety critical applications.
2. Do not use this product when its housing or cable is damasged.
3. Do not attempt to disassemble, repair, or modify this product.
4. Do not use this product in an environment containing flammable, explosive,
0Or corrosive gas.
5. Do not use this product in an environment exposed to chemicals or oil.
6. Do not use this product in an environment exposed to water including outdoors
or underwater.
7. Use this product within its rated specification.
8. Do not expose this product to direct sunlight.
9. Do not use this product in a place exposed to vibration or shock.
10. Do not use organic solvents such as alcohol or thinner to clean the product.
11, Perform a daily operation check, weekly periodical check, and maintenance
to ensure correct operation.
12. This product should be disposed of as industrial waste.

| 3| PRECAUTIONS FOR OPERATION |

1. Be sure to route the sensor cables separate from any power transmission or high
voltage line, or else use shielded cables. Using the same conduit or duct as high
voltage or power lines will cause malfunctions or damage because of
electromagnetic induction.

2. Do not apply excessive force to the cable.

3. When using a switching regulator, be sure to ground the frame ground (FG) terminal.

4. The sensor starts operation 2 seconds after power is applied. Always power on the
sensor prior to the load.

5. Turn off the power of the load first as this product may generate an output pulse
when the power is turned off.

6. Avoid tumning the power on and off consecutively.

7. When extending the cables, use conductors of 0.3 mi® cross-sectional area or more.

8. Limit the current from the power supply to 2A.

| 4| INSTALLATION |

4=—1 Amplifier case cover
1) To open the case cover

Lift the cover by pulling up the tab.

2) To remove the case cover

Press the edge of the
fully opened cover.

Press 3) To attach the case cover

‘ Place the cover on the amplifier
unit as shown in the figure,

and then press the hinge.
w)) €@ Press

L =
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4=2 DIN rail and deficated mounting bracket
1) DIN rail mount 2) Removal
Hook the front tab on the rail Press the unit forward and pull

(or mounting bracket), ‘P'ess up the front section.
and then press

3) Side face mount
Install the side of the amplifier unit using a
supplied mounting bracket. Tightening
torque should be 0.8 N-m or less.

M3 screw

4=—-3 Installation of fiber optic cable
Recommended fiber optic cable:

FT105BC-CS

1) Flip down the lock lever.

2) Insert the fiber optic cable until it stops.

Insertion length of the fiber
optic cable: approx. 13mn

3) After inserting the fiber optic cable,
flip up the lock lever until it clicks
into place.

Flip up the lever »
and secure the cable.

B Irewe

| 5| CONNECTION |

@ NPN output mode Indicator
Control output (NPN) = éfo'v‘inz“ e
External input (teaching)
-‘g‘ Control output |2
£ _@ Black .
E A External input T
g" Pink L
ov |
L] Blue
@® PNP output mode Indicator
12 10 24 VDC
Control output (PNP) - ¢ ot
External input (teaching) |
§ Control output
£ Black N
§ L Extemnal input T
.°=2 Pink =
ov 3
L Blue

% When not using the external input, connect the external input cable
(pink) to 12 to 24 VDC in NPN mode and to OV in PNP mode.

| 6| OPERATION PANEL |

Operation indicator

SELECT switch

Basic operation
setting mode indicator
@ Indicator
Operation indicator (OP): Lights when output is issued.
Basic operation setting mode indicator (SP): Lights during basic operation setting.
@ Digital display
<> During setting
1 digit in orange: Indicates the selected number.
3 digits in red: Indicates the status of various parameters.
< During RUN
1 digit in orange: (P) is displayed during the % indication mode.
3 digits in red: Indicates the received light intensity.
¥ The received light intensity is displayed subsequently for better visibility.

Digital display + /= button RUN switch

down the rear \ ® RUN switch : Switches from RUN mode to setting mode.
section. @ SELECT switch : Switches from SELECT mode to SET mode.
@ +/— button . Changes values and items to set.
TAKEX ABH-HS-0202  ]/4



| 7| DISPLAY DURING RUN MODE |

7—1 Digital display 0 999
The value increases as the received light intensity increases. Dark Bright

Absolute-value mode; The received light intensity is display in the range of 0 to 999, -
% indication mode: The received light intensity is displayed in the range from

2) Teaching using external input

010 999 / (reference light level)x 100. with & maximum value of 399%.
% The % indication cannot be used when the reference light level is 20 or less.

When the value s larger than 999 in absolute-value mode or P%9 in %
indication mode, the OVER indication is displayed as shown in the figure.

P L

If excessive current flows into the open collector output, the short-circuit
protection function will be activated. The output will turn OFF, and the display
on the right will appear. Check and remove the cause of the excess current.

7—2 Operation incidator

Output OFF Output ON
Turns OFF Turns ON

7—3 Status check (during RUN mode)

@® In % indication mode, press and hold down the [+
is set to SELECT to change
to the absolute-value mode. Ru!

@ Press the (—]) or (+] button, or [—] and [+]
together, when the SELECT switch is set to SET

to check following values.

The minimum value is updated and displayed while the (-] button is held down.
The maximum value is updated and displayed while the (+] button is held down.
The value of the reference light level (denominator for the % indication) set during

+] button when the

.

teaching is displayed when ) and (+) buttons are pressed at the same time.

7—4 ECO display mode
When the ECO power saving function setting is ON, the digital display will

appear as shown in the right if no operation is performed for approx. 20 seconds

LILILY ‘EU_I-LUJ

SELECT swnch

__ a0
b @20

b ]

during RUN mode. The digital display will be restored when any operarion is performed.

| 8 | TEACHING |

Target value setting (auto sensitivity) mode
The sensitivity is automatically set to the optimum value while receiving the reference light.
The threshold is set based on the reference light level and the target value (%).

Target value setting (manual sensitivity) mode
The threshold is set based on the reference light leve!
and the target value (%). Manually set the sensitivity
according to the received light intensity in advance.

Lower limit setting mode

After teaching the reference light level (100%), perform
lower limit teaching to set the lower limit (Lo: threshold).

Lower and upper limits setting mode

After the lower limit is set, perform upper limit teaching 8

to set the upper limit (Hi: threshold).

@ When using in the target value setting mode (switch on the main unit / external input) — see 8-1
@ \Wnen using in the lower limit setting mode / lower ana upper limits setting mode (switch on the main unit) - see 82
% When teaching cannot be performed for an intended application, manually change the various parameter settings before use,
¥ Each teaching data is saved at the transition to RUN mode.

8=—1 Target value setting mode

1) Teaching using switch on the main unit

Threshold =

reference light level
x target value (%)

Received light
intensity

level(u;m')

Lower limit (Lo)

ived light

- Upper limit (Hi)

2
2
£

R

Vvl 1005

Lower limit (Lo)

- For the mode transition,

see”0. TEACHING SETTING PROCEDURE"

Status Operation Switch Diaplay Workpiece
Recived light intensity
BELECT, SET |3¢In manual sensitivity mode,|  a\ Y
BUNTOdY| SEECTHEN wn& select the sensitivity in the |  weiesPiessl,
D sensitivity setting Receives the reference light
— s
Received - = = |
oo waris| 23@ | SIC_BIE
teaching for | [=] button B i Auto sensitivity mode:
the reference Hold down | Sensitivity is automatically set
light for 3 seconds | Manual sensitivity mode:
Preset sensitivity is used
= £
v ~
The reference value is
displayed. The threshold is
iot based on the reference
ight level ﬁtha target value,
- L
Z[_S0%
[Good] Is displayed when
Teaching teaching is completed comrectly.
completed Status retums to the RUN mode.

Status Operation Switch Display Workpiece
Received light intensity |
SELECT, SET
RUN mode [ SELECT+AUN | ** »IP in manual sensitity mode|  N\mzd”
select the sensitivity in the Y
sensitivity setting Receives the refesence light
- P
Rocaived A S
light intensity|  Close the
teaching for | external input Auto sensitivity mode:
the reference | for 3 seconds Sensitivity is automatically set
light Manual sensitivity mode:
D Preset sensitivity is used
R ) SRR R
Teaching | Open the T:/ ks ~
il e ice
L diplayed. The msnau
15
light level md me target vahe
: - La
7 SO&
[Good] is displayed when
Teaching teaching is completed correctly,
completed Status retumns to the RUN mode,

- | the received light intensity of tne reference light is outside the
range of 20 to 989, (_Err) is displayed. Teaching is canceled,

[ Erel o [ THL

and the data is not updated. Then [_CXL) is displayed. and the status returns to the RUN mode.

- If the fower limit or hysteresis exceeds 999 (%). [_War) is displayed as warning.

The data is set 10 999 (%) or less as the absolute value, and is saved.
Make sure to check the set value.

| Hc

8=—2 Lower limit setting mode / lower an upper limits setting mode teaching
- For the mode transition, see 9. TEACHING SETTING PROCEDURE"
1) Teaching using switch on the main unit

| Status Operation Switch Display Workpiece
Recived light intensity
SELECT, SET
ENN Ve
RUN mode | SELECT+RUN | ** N& il s el :
sensitivity setting in advance | Receives he refsence gt
- ~ s
it @ [SL_BS
light intensity| Press and hold 3. 7 u N
teaching for | [—] button * Preset sensitivity is displayed
the reference Hold down
fght for 3 seconds age
- L
RS HHS
Reference value is
fil displayed and set
Rt e La |
lower limit light D
ﬂ _- 1 % l ENY l /r
I Press [—] butto 3 Receives the |
Lower limit —] button =z . Press [—] button when ves the lower
teaching gé . Press | |ower limit level appears Timit fight
Z[_SO&
= =
Lower limited is displayed and set
Lower limit mode:
[Good] is displayed when
teaching is completed correctly.
Status retums to the RUN mode.
Lower and upper limits mode:
[Good] is not displayed. Upper
D limit teaching begins.
M
_-~
o it H. ]
-D -Dv N
HSOO e e
Press [—] button -z . Receives the upper
Upper limit E Press | brass =] button when limit light
teaching ¥ upper limit level appears
- v,
>[S00
I Upper Bmited s displayed and set
;.ow ""da'&wy:amfmm:
Good] is display n
Teaching teaching is completed correctly,
completed Status retums to the RUN mode,
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- If the received light intensity of the reference light is
outside the range of 20 to 999, [__Err) is displayed.

Teaching is canceled, and the data is not updated.

Then [__CXL] is displayed, and the status returns to the RUN mode.

- I the lower limit, upper limit, or hysteresis exceeds 999 (%), (__War)
is displayed as waming. The data is set to 999 (%) or less as the
absolute value, and is saved. Make sure to check the set value.

|10/ BASIC OPERATION SETTING|

Following functions can be set.

¥Perform teaching again after changing parameters in the basic operation setting mode.

¥The values shown below are examples and differ from those shown on the actual display.
=l Syitch to setting mode

sescriggepser  Switch to SELECT

__Hdr|

- If the lower limit, upper limit, or hysteresis exceeds 999 (%), or if upper [EE 4 Hokd down the [+] buttonfor 3 seconds to enter to the basic apeation setting mode
and lower limits interfere with each other, (_Err] is displayed to indicate Display setting  gi® SH on;
an error. Perform the lower or upper limit teaching again. (Display) | Bl il L Qosmn
. 4 N . AVis SEECT SET
+Press (+] button to cancel lower or upoer it teaching. (_CXUis [ HY | L) oosew
displayed, and teaching will end without updating the data. gy =1@  convertedinpercentand
T Switch to SELECT ®|T  displayed
to select settings NNy,
| 9| PARAMETER SETTING | R——
- - ® 0 t0 999
Following settings can be made. ) _ ® HARTINY
#The values shown below are examples and differ from those shown on the actual display. +
ol Switch to setting mode
' Response time
siecT@TPST  Switch to SELECT to enter parameter setting mode setting 5
(Time) 1
v e, Select the response time
Switch to SET Target value setting mode using the [+] or [=] button
Teaching mode setting '°_":,'g°_"ﬂ"’3‘ IE (Auto sensitivity mode) 0: 15.., y 3 : 15"1]5
(Teaching) q hi‘i QIE TR 2:100ms 3:1000ms
i (X H I ®
gy +
Switch to SELECT LAy
to select settings IIBE Target value setting mode
| . (Manual sensitivity mode)
_' 2 Operation mode Y55 A
1 8 I ® sefting 1 3 < '6;“:‘.?”. i
: (ON logic) mnwwg_ N
recenved umly
+ Lower limit setting mode = s wifhin the upper/lower lmits,
® I ? Daxon e
= wx e, ON when recsived ight intemsity
® L fals below e reshokd
I ® dOl'i ON when received kgt intensity
D il + T is outside the upper/lower mits,
Lower and upper limits
e s Wiring depends on the output mode,
R R Output mode setting rng S 0n. T OUpUt moce:
(NPN/PNP out) e Moo
Sensitivity setting i e v NPN output mode
(Qek) TRJ———L B geely e
b = 711y | Set the sensitivity using the L I +
SELECT [+] or [=] button = grx Vi
: [ PP
PNP output modk
! Increases the sensitivity ! putmode
i i Decreases th itivit ON delay value
. o ecerivty setting : SET i
ity can be selected from (On delay) T =
o(low)m_a(m';";;l - Ly @i®
é ntensity is 71N Set the ON delay value
displayed 1 second after the
s::pﬂm is displayed for level check using the [+] or [—] button
Press the [+] or [~] button to retum - ON delay value can be
to the sensitivity setting ® set from 0 to 999 ms
®
B [ TS & (9 ’
1 imi =
SHL #? o OFF delay value SET
seLecTggyser 777 11 | Setthe upper limit using setting . R = Wi,
SELECT the [+] or [—] button _: E_:—- —:
Upper limit can be set (Off delay) l.ll:i d el = Lo .!!
from 2 to 999 < OFF SELECT Set the OFF delay value
- #In % indication mode, using the [+] or [—] button
8 upper limit is displayed OFF delay value can be
! first as an absolute value set from 0 to 999 ms
and then as a percentage !
[ ]
L4
Lower limit setting SET G BV . .
(Lo limit) T . I Et nl 18 EgO )funchon setting Pt
e b d | | &5 (Eco B sz g
seircr, TTEEES Set the lower limit using
SELECT the [+] or [—] button sascrigysT g
Lower limit can be set SELECT oA
from 1 to 999 ®|®  When the ECO function
#In % indication mode, S S I\;?w oglm display
Tower limit is displayed a ljﬂl ms 0
first as an absolute value : . m,’;m'_’m
and then as a percentage 4 * Y during RUN mode
Target value setting Initialization SET
(Target) ) (initial) = ST || =27 Initialization will not
= 7711 1| Setthe target value using = r——— 1.'.'.'\:'
SELECT the [+] or [=] button SELECT -
Target value can be set P ® I e
from 10 to 999% R ;
= #Target value setting mode M [_g—EE] m:m"&?mw
: The threshold is automatically : 3] Gefault settings
set based on the reference SR e
H lgh level an the targe vake X thspiaye porametors wilDe.
during teaching o : o initialized to &:ﬂ factory default settings
. 3 SET Initial settings (factory default settings)
Hysteresis value setting sevrcrgrmn ser WwWhtie, 1 Teaching mode: Target value setting (auto sensitivity) mode (ASt) *1 Display setting: % mode (PEr)
(Hysteresis) [ H ) 2 Sensitivity setting: 5 *2 Response time: 3
[} L] | ® 3 Upper limit:  OFF *3 Operation mode: Light ON (Lon)
. = 7771 1.5 | Set the hysteresis value 4 Lower limit: 500 *4 Output mode: NPN output (nPn)
SELECT using the [+] or [—] button 5 Target value: 50 #5ON delay: 0
® & Hysteresis value can be 6 Hysteresis: 5 *6 OFF delay: 0
+ set from 0 to 200 Reft light level: 500 *7 ECO function: OFF (oFF)

TAKEX

*8 Initialization: NO (no)
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[11|UNSTABLE DETECTION |

@ This sensor is affected by ambient light. Avoid using it in an environment
where the brightness changes, such as by a window.

@ If the ambient light is brighter than the workpiece light source, detection
may become unstable. Place the tip of the fiber optic cable as close as
possible to the workpiece light source so that ambient light does not enter.

@ If the workpiece light source is bright and received light intensity is excessive
even at (GAIN 0], use a fiber optic cable with a core of smaller diameter.

4 Chattering may occure depending on the installation environment and
setting status. Chattering can be suppressed by delaying the response
time, increasing the amount of hysteresis, or enabling the ON delay or OFF
delay timer.

[12| SPECIFICATION |

Model BS=-R80

Detection method |dentifying brightness

Light sensitivity | OClighting 10 to 10000Ix (white LED) / pulse lighting depends on conditions
Standard detection target | Lignt source tha emits visible gt and near-infrared light / OC lighting / pulse ighting
Power supply 12 t0 24 VDC, Ripple 10% or less

Current consumption 500mW or less (20mA or less at 24V)

400 to 900nm
No-voltage input (contact / no-contact)
(During target value setting mode teaching only)

o NPN open collector output
Rating: Sink current 50mA (30 VOC) or less / Residual voltage 2V or less

PNP open collector output
Rating: Source current 50mA (30 VDC) or less / Re5|dua| voltage 2V or less

Light ON/Dark ON (operation mode selectable)

ON delay / OFF delay
Delay timer: Oms to 999ms (set in millsecond)

0:1ms / 1: 10ms / 2: 100ms / 3: 1000ms 1

Operation indicator: “0P"LED (orange) lights when output is issued
Basic operation seting mode indicator. "SPLED (red) I

Function display (orange) / numeric display 3-digits (0 to 999, red)

(+) and (- push button switches: setting selection / reference light level teaching
/ parameter change Selector swithes: RUN / SELECT / SET selection

Power reverse connection / Qutput shart-circuit protection / Outut reverse connection

Standard light wavelength
External teaching input

NPN mode

lutput
PNP mode

Operation mode

Timer

Response time

Indicator

Display

Operation switch

Protection circuit

Material Polycarbonate

Wiring Attached cable (0.d.¢3.7), 0.2m’ X 4-cores, 2m
Weight Approx. 60g (Cable 2m, including mounting bracket)
Accessory Mounting bracket / Instruction manual

%1 Detection is enabled 2 seconds after power is applied.
%2 Fiber optic cable is optionally available. Recommended fiber
optic cable: FT-105BC-CS(core diameter ®1.5)

ENVIRONMENTAL SPECIFICATION |

Ambient temperature —25 to +55C (no freezing)

Ambient humidity 35 to 85%RH (no condensation)
Protective structure | P40

Vibration 10 to 55Hz / 1.5m double amplitude / 2 hours each in X, Y and Z directions
Shock 500m/s? / 3 times each in X, Y, Z directions
Dielectric withstanding 1000 VAC for 1 minute

Insulation resistance 20MQ or more with 500 VDC Megger

14| WARRANTY |

The product is covered by a warranty based on the Quality Regulations of
Takenaka Electronic Industrial Co.. LTD. (Takenaka).

Regarding the warranty, please feel free to ask any questions to Takenaka,
Takex sales office or authorized distributors.

1 {Warranty period}

The warranty period is one (1) year after delivery to a designated location.

This warranty does not apply to expendable supplies like batteries or

relays. and products of other manufacturers which Takenaka markets.

2 {Scope of warranty}

If any defect is found during the warranty period. Takenaka will, at its

option, repair or replace the defective product at the location of delivery.

This warranty is void and of no effect if the product is subject to improper

use or handling, improper maintenance, modification, repair made by

persons not authorized by Takenaka or a lack of reasonable care. The
warranty does not cover defects caused by the other product, reason
including fire, flood, earthquake, lighting surge and other natural disasters.

(@ If the product is used inappropriately or used under inappropriate
conditions that are not described in the instruction manual or
specifications.

@ If the defect is caused by improper maintenance, including a failure to
replace consumable or periodical parts as described in the instruction
manual or specifications.

@ If the defect is not directly caused by the warrantied product.

@ If the products is modified or repaired by persons not authorized by
Takenaka.

® If the defect is caused by rough handling, dropping, or collision after
the product is delivered.

® If the defect could not be predicted from a technical viewpoint at the
time Takenaka made the agreement for, manufactured, or installed the
product.

@ If the defect is caused by a natural disaster such as a fire, flood,
earthguake, lightning (including a lightning surge) and so on, or an
accident such as an abnormal voltage that Takenaka is not
responsible for.

The warranty provided here is only for the Takenaka product and does not

cover any secondary damase caused by problems related to the product.

3 (Target of Wamranty)

(1) In case that the product is used in combination with other products or
as a part of a system, Buyer should confirm the compatibility of the
product to the application by relevant laws, decrees, standards and
regulations.

(2) This product is designed and manufactured for use in general
industries. This warranty does not cover the application of the
product to:

(@ Nuclear power facilities including power station, incineration plant,
public utilities including railway, vehicle and airway facilities, medical
devices, amusement machines, safety devices and facilities that are
governed by regulation of government or industrial organization.

@ Facilities that may cause danger or serious effects on human life
and assets.

@ Utilities like electricity, gas or water facilities. Facilities that are
required 24 hour continuous operation.

@ Outdoor use or use in improper conditions or enviroment.

® Other facilities which requires broad and detailed consideration
concerning safety and reliability equivalent to the above.

This warranty may cover these application in case that Takenaka is

notified about the application of the product before sale and Buyer

approves the compatibility and the specifications of the product by written
agreement and / or by providing required safety measures.

[13[DIMENSIONS] (in m)

3
Model BS-R80 ['_‘] | H
@ [
1
21 16
115 36.5
2-932 Mounting bracket
2 16 2932x52
/
B Eg—
| =i
Model FT105BC-CS | 15 2000
(optionally available) | | J e e=o7 |
Yo22

U Hexagon nut
931 \(w’!«h across flats 7, 12.4)
Toothed lock washer
(0.0.8.5, t0.9)
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15| DISCLAIMER |

® This product is designed to detect a presence or passage of an object.
This product does not have any function to prevent accidents, death or
injuries.
Takenaka will assume no responsibility for damages or losses resulting
from accidents or disasters caused by a failure of the product, complete
wiring or installation or any act that does not follow the instruction manual.

® Earthguakes, lightning (including lightning surges), fires that we are not
responsible for, acts or incidents caused by third parties. intentional or
accidental misuse, or usage under other abnormal conditions.

@ Any secondary damasge caused by the usage, faulty operation, or
malfunction of the product like suspended operation or malfunction of a
connected device or system, damase to a device, loss of profit, interruption
of business, corruption or loss of memory contents, cost of restoration, etc.

@ Misuse, failure related to maintenance, installation or deinstallation, or
failure to follow the contents of the instruction manual.

® Any malfunction (including false alarm or lost alarm) caused by the
combination with a connected device or software over that we have no
control.

@ The responsibility of Takenaka is limited to the extent of repair or
replacement of the product. The expenses we are liable for will not exceed
the original product cost.
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