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Avtonics
ULTRA-COMPACT PHOTOELECTRIC SENSOR

BTS SERIES
g3

: D
Reflector
(MS-6)

Refiective tape
(MST Series)

Retrotreflective Convergent
e

reflective type
Thank you for choosing our Autonics product.
Please read the following safety considerations before use.

Through-beam
type

(m] Specifications

(m] Dimensions

(unit: mm)

E |illumination

Sensing type Through-beam Retroreflective type  |Convergent reflective type e Through-beam type
_ |NPN open BTS1M- |BTS1M- [BTS200- |BTS200- |BTS30- |BTS30- |BTS15- |[BTS15- @
-3 |collector output| TDTL TDTD MDTL MDTD LDTL LDTD LDTL LDTD
2 |PNP open BTS1M- |BTS1M- [BTS200- |BTS200- |BTS30- |BTS30- |BTS15- |[BTS15-
collector output| TDTL-P_ |TDTD-P_ |MDTL-P_ [MDTD-P_ |LDTL-P  |LDTD-P_ |LDTL-P __ |LDTD-P 7.2 Operation 7.2 Stability indicator
Sensing distance |1m 10 to 200mm** (MS-6) aﬁiszr:’;gr(g%zs%ﬁ% \ilﬁ?tej f)r:;r(g%:sgéﬁ% ﬁ indicator (red) (green)
Sensing target gipna_qg“;r?rste”als of gli?na.qzu;”%ar;e”als of Opagque materials, Translucent materials . . 3 g f} g
Min. sensing Opaque materials of 82::;5;21:52;@ of 20.15mm oofpetﬁilt::(ls o Sf’:)rt:c?elis:rs o T
target 22mm distance 100mm) (sensing distance 10mm)
Hysteresis distance| — — Max. 15% of maximum sensing distance
Response time  [Max. 1ms <Emitter> <Receiver>
Power supply  |12-24VDC £10% (ripple P-P: max. 10%) o Retroreflective type / Convergent reflective type
Current consumption|Max. 20mA (in case of throught-beam type, this value is for each emitter and receiver.)
Light source Red LED (650nm)
Operation mode |Light ON_[Dark ON_[Light ON_|Dark ON |Light ON [Dark ON |Light ON [Dark ON
NPN or PNP open collector output
Control output  |-Load voltage: max. 26.4VDC -Load current: max. 50mA Operation 7.2 Stability indicator ~ Operation 7.2 Stability indicator
‘Residual voltage -NPN: max. 1V, PNP: max. 2V indicator (red) (green) indicator (red) (green)
Protection circuit |Power reverse polarity protection circuit, output short over current protection circuit Optical axis | Optical axis
Indicator Operation indicator: red, Stability indicator: green of receiver | ~ of receiver
Connection Cable type 1 © 3
Insulation resistance| Over 20MQ (at 500VDC megger) Optical axis {*7] o & Optical axis N
Noise immunity [£240V the square wave noise (pulse width: 1ps) by the noise simulator of emitter 3 of emitter
Dielectric strength|1,000VAC 50/60Hz for 1 min.
Vibration 1.5mm amplitude at frequency of 10 to 55Hz in each X, Y, Z direction for 2 hours
S“;O;Ir(nbient 500m/s* (approx. S0G) in each X, Y, Z direction for 3 times <Retroreflective type> <Convergent reflective type>
] Sunlight: max. 10,000Ix, Incandescent lamp: max. 3,000Ix (receiver illumination)

(m] Installation & Adjustment

© Mounting

Please use M2 bolts to mount the sensor, and make sure that the tightening torque is under 0.3N'm.
X Exercise caution. Do not apply excessive impact to the unit or bend the cable section.

The inside unit may be wet. M2 Tap

X Caution for mounting convergent reflective type.

1)The sensing side of the unit and the surface of the
target object must be parallel when installed.

Refer to the illustration below

M2x12mm

[ "] Sensing target

2)Make sure to install the sensor after carefully considering the moving direction of the sensing objects.

. Sensing
Sensing target
target X
Sensing
target
Moves
\ / vertically
Moves
ho’,‘{'z"g’,?;”y back and forth
© Optical axis adjustment
e Through-beam type Move 4
Set the emitter and the receiver facing each other. right/left
Adjust the emitter or the receiver up, down, left, Optical axis
right and fix the unit at the center point of where the -
stability indicator is operating.
Move
¥ up/down
<Emitter> <Receiver>

o Retroreflective type

Place the sensor and the reflector (MS-6) facing each
other. Adjust the reflector up, down, left, right and fix
the reflector at the center point of where the stability
indicator is operating.

Make sure that the sensing side of sensor is parallel
with a reflector.

Make sure that the sensing side of the sensor is parallel
to the surface of the reflector.

e Convergent reflective type

Place the sensing target, then adjust the sensor up,
down, left, right and fix the sensor at the center point
of where the stability indicator is operating.

Make sure that the sensing side of the sensor is
parallel to the surface of each object.

Move
right/left /l\
-

&

Move
right/left

U Move
¥ up/down

Move

S
Reflector (MS-6)
Reflective tape
(MST Series)

Sensing
target

¥ up/down

% The above specifications are subject to change and some models may be discontinued
without notice.

.g \Ambient temp.|-20 to 55°C, storage: -30 to 70°C e Bracket A e Bracket B (sold separately)
i \Ambient humi.|35 to 85%RH, storage: 35 to 85%RH 10
(m] Safety Considerations Protection structure|IP67 (IEC standard) 6.2
- - - - - Material Case: Polybutylene Terephthalate, Sensing part : Polymethyl methacrylate, D
X Please observe all safety considerations for safe and proper product operation to avoid hazards. Bracket: Stainiess steel 304, Bolt: Carbon steel wire for cold heading (SWCH10A) Ty 1.2
% Safety considerations are categorized as follows. Cable @2.5mm, 3-wire, 2m (emitter of through-beam type: @2.5mm, 2-wire, 2m) TP P
AWarning Failure to follow these instructions may result in serious injury or death. (AWG 28, Core diameter: 2.08mn(1, réun;ber of cores: 19, insulator out diameter: @0.9mm) «~ ~ 2
. . . . . . Bracket A: 2, Reflector (MS-6), o pmnby N
A\ Caution Failure to follow these instructions may result in personal injury or product damage. Accessory Sub-bracket for Bracket A, Sub- Bracket A, Sub-bracket for reflective type, & B <
¥ The symbols used on the product and instruction manual represent the following ch;C’;g:‘jaeam type: 2 :’TaCkfﬂthDé 'ﬁf'gdwe M2 Bolt: 2 10 1.2 52 3.2
symbol represents caution due to special circumstances in which hazards may occur. Ce olt: ype. oL : T N
Approval «~ I )
| A Warning Weight*® Approx. 90g (approx. 40g)[Approx. 70g (approx. 25g) o o ;I =
1. Fail-safe device must be installed when using the unit with machinery that may cause serious injury *1: \F,’\Ilhen usi?g ;eﬂ'ﬁctivettTpes, thegeftlection efficiency will vary by the size of the tape. N . m | O’I © N 5 -
i loss. (e.g. I trol, medical i t, ships, vehicles, ease refer to the catalog or website. N ® - qf [
:,arilwa : o5 (g power contro’, medica’ equipment, Sips, vehicies 2: It will vary by the installation environment and sensing conditions. Please refer to the catalog or website. B N || ¢ © o
ys, aircraft, combustion apparatus, safety equipment, crime/disaster prevention devices, etc.) %3 Th oht includ kaging. Th ahti thesis is f tonl N L] [te}
Failure to follow this instruction may result in personal injury, fire, or economic loss. #9: The weight includes packaging. The weightin parenthesis is tor unit only. S N
2. Do not disassemble or modify thye unit. Plgase contajctf.ls if necessary. X The temperature or humidity mentioned in Environment indicates a non freezing or condensation. e © 2.2
Failure to follow this instruction may result in fire. 29 §_2> 46—7>
[ A Caution | @] Accessory (sold separately) : 12 1.2
- « Slit (model: BTS1M-ST)
T D°~ not use the ur_llt.outdo?rs. f f i i it e Min. sensing target and max. sensing distance by slit's @ when attach the slit at an emitter. © Sub-bracket for * Sub-bracket for * Slit (BTS1M-ST,
Failure to follow thIS instruction may !'esult in shortening the life cycle of_the unit. Use the unit |ndogrs only. {:} . g targ . g y . through-beam type reflective types sold separately)
Do not use the unit outdoors, where it may be affected out external environmental factors. (e.g. rain, dust, ‘Slit %) ‘ Min. sensing target ‘Max sensing distance ‘ 7 ey 12 7 12
frost, sunlight, condensation, etc.) BTSIM-ST @1 Opaque materials of Min. @1.6 |500mm e © - ~ -
2. Do not use the unit where le or explosive gas, , direct sunlight, radiant heat may be ‘ ‘ paq ‘ ‘ 2M2Tap N 2-M2 Tap N 21
present. TR ol EY
Failure to follow this instruction may result in fire or explosion. >:<Th'.s slitis for BTS1M-TDTLIL] only. I o 2 N
3. Use the unit within the rated specifications X4 pieces are packed and sold separately. é 3 ol I @©
X X Thic alif et ) ’ . | ' © g
Failure to follow this instruction may shortening the life cycle of the unit. Xl?tlsrslltttls rs]tg':‘kerIiftorra:;acvhm“:entf,rp:atasre tre?oxe;”t:.le dirt on lens of photoelectric sensor before using it. Q
4. Do not use loads beyond the rated voltage range. Do not supply AC power. er attach the s, remove te Tront protectio _ 3 6
Failure to follow these instructions may result in product damage. E . I ~
5. Check the polarity of the power before wiring the unit. Con neCtlon N
Failure to follow th|§ instruction may [esult‘ in proguct damage. e Through-beam type % The sub-bracket for each sensing type is included bracket A (B).
6. Do not use the unit where heavy vibration or impact may be present. <Emitter> <Sensing target> <Receiver> )
Failure to follow this instruction may result in product damage. N 7 o Reflector (MS-6) o Reflective tape (sold separately)
7. Do not use water or oil-based detergent when cleaning the unit. ) [ > ( 2-¢2.2 N
Failure to follow this instruction may result in fire. A 0.38
. . \J ] B
(@] Ordering Information T (brown) +V 2 o
: - A B
BT |[s]1]|[m]|-|T 1
Control \N . \NPN oot - t\ 12-24VDC = _ ® Load connection for NPN output \ —1 o] MST-60-10 | 50 | 50
ontro 0-marl open collector outpu (blue) OV ® Load connection for PNP output ~ ‘ -100-
output P | PNP open collector output] 2,197 [L 1.4 MST-100-5 | 100 | 100
i | e Retroreflective type 1 e Convergent reflective type 13.7 4.8 MST-200-2 | 200 | 200
N 7 H 4
Operation mode L Joamon | — P le—_ (] Control Output Circuit Diagram
D Dark ON :
Output type }T \Solid-state output (transistor)\ (brown) +V : <Sensing orown) +v Photoelectric sensor circuit Connection
Power supply D \DC ‘ Reflect: , target>
1 power (MS-6)> J} H J} ~ (brown) +V
! T Through-beam +1 +
Sensing type M Retroreflective - E - (black) output
L Convergent reflective H 2‘:':;[:" § ) .
Sensing distance unit \No-mark \Unit: mm \ output E Max. 50mA =+ 12-24VDC
Sensing distance [m |Unit: m | | m] Operating Timing Diagram 5| [ouputshortovel | K -
9 [Number [Sensing distance | T High Cutri'fr?ttzi‘?::%ti(tec-
Appearance }S \Side view type ‘ Stable light ON area O (blue) OV
Item - T
(BT [Photoelectic sensor | Unstable light ON area | |ncident )
his information is intended for product management of through-beam type. light ICe)S:Iratlon
need to refer when selecting model :
9 ) Unstable light OFF area level Photoelectric sensor circuit Connection
(@] Operation Mode Stable light OFF area Low (brown) +V
Operation |, . !
m'; o Light ON Dark ON Stability indicator  ON [Output short ove]
Receiver | Received light —-_-— Received light - - (green LED) OFF PNP open = cutriroe:tci;:;c;tie:c- 'Y Max. 50mA +
operation | Interrupted light Interrupted light Operation indicator ~ ON collector L ax. >om L 1504vDC
i . red LED) OFF output ° T
_Op_eratlon ON ON Light ON ( ) | . | | | £ black) output -
indicator OFF _-_-_ OFF -_-_- operation ON 2 : o
(red LED) Tansisoroutput o [N W
Transistor ON ON OFF
output OFF _-_-_ OFF -_-_- X The waveforms of “Operation indicator’ and “Transistor output” are for Light ON operation. R O (blue) OV .
They are reversed for for Dark ON operation. T

(m] Cautions During Use

1. The sensor will be able to detect objects after 100ms of supplying power.
If the sensor and the load are using separate power sources, power must be supplied to the sensor first.
2. Use a visor or a hood so that excessive light (e.g. sunlight, spotlight) does not directly enter into the

inclination angle of the sensor.

3. The sensor may malfunction under fluorescent lighting. Please use a visor if necessary.

4. If the sensor is installed directly on a flat surface, the reflection off the surface may cause malfunction.
Make sure there is enough space between the sensor and the surface.

5. If the sensor is wired with a high voltage line or power line, it may cause product damage or malfunction.

Use separate wiring or a dedicated conduit.

6. Avoid installation in places where dust or corrosion may be present, as it may cause product malfunction.
7. When connecting a DC relay or other inductive load to the output, remove power surge by using diodes or

varistors.

8. Please use short cables for wiring the sensors. Power surge from extended wiring may cause product

malfunction.

9. When the lens is stained by foreign substances, clean the lens lightly with dry cloth. Do not use chemical or

organic solvents.

10. When using switching mode power supplies to supply power, the F.G. terminal must be grounded, and a

noise removing condenser must be installed between

0V and F.G. terminals.

Switching +V
Mode Power ov
Supply F.G.|_3C (0.001 to 0.14F/400V)

:Condenser for removing noise

sensor

+V .
oV Photoelectric

11. This unit may be used in the following environments.
@ Indoor.
@ Altitude max. 2,000m
® Pollution degree 3
@ Installation category Il

AN N N

X Failure to follow these instructions may result in product damage.

(w] Major Products

M Photoelectric Sensors B Temperature Controllers

M Fiber Optic Sensors M Temperature/Humidity Transducers
M Door Sensors W SSRs/Power Controllers

M Door Side Sensors M Counters

M Area Sensors W Timers

W Proximity Sensors W Panel Meters

M Pressure Sensors M Tachometer/Pulse (Rate) Meters
M Rotary Encoders W Display Units

M Connectors/Sockets  m Sensor Controllers

M Switching Mode Power Supplies

W Control Switches/Lamps/Buzzers

M |/O Terminal Blocks & Cables

M Stepper Motors/Drivers/Motion Controllers

M Graphic/Logic Panels

M Field Network Devices

M Laser Marking System (Fiber, CO2, Nd: YAG)

M Laser Welding/Cutting System

Avutonics Corporation

http://www.autonics.com

B HEAD QUARTERS:

18, Bansong-ro 513 beon-gil, Haeundae-gu, Busan, South

Korea, 48002
B OVERSEAS SALES:

#402-303, Bucheon Techno Park, 655, Pyeongcheon-ro,
‘Wonmi-gu, Bucheon, Gyeonggi-do, South Korea, 14502
TEL: 82-32-610-2730 / FAX: 82-32-329-0728

M E-mail: sales@autonics.com
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