Sensors ISF: Heavy Duty Photoelectric Sensors

ISF: Heavy Duty Photoelectric Sensors

Key features of the ISF include:
= Rugged, waterproof photoelectric sensors with universal voltages
® 24-240V AC/ 12-240V DC or 10—30V DC; both available with time delay

= Featuring through-beam sensing between the projector and receiver,
with sensing range up to 50m.

= Diffuse-reected light sensing, as well as retro-reected — with or
without polarization

= All sensors are available with three time delay modes (one-shot,
on-delay, or off-delay) selectable from 0.1 to 5 seconds

= DC sensors have dual NPN/PNP transistor outputs

= Universal-voltage sensors have one NO relay contact

= Diffuse-reected light sensors feature a sensitivity adjustment control
= All units are selectable: light on or dark on

= Unique touch-down terminals reduce wiring time

« Protection rated IP66
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TREICHL-ATM Electronic

Tel. 02166 958545 Fax 02166 958547

Power Voltage

Universal voltage type: 24V to 240V AC (12V to 240V DC compatible)
DC type: 10V to 30V DC (ripple 10% maximum)

Operating Voltage

Universal voltage: 21.6V to 264V AC, 50/60Hz (9.6V to 264V DC compatible)

Dielectric Strength

Between power and output terminals: 1,500V AC, 1 minute (universal-voltage type)
Between output terminals: 1,000V AC, 1 minute (universal-voltage type)
Between live and dead parts: 1,000V AC, 1 minute (DC type)

Insulation Resistance

Between power and output terminals: 20 MQ (minimum) with 500V DC megger
(universal-voltage)
Between live and dead parts: 20 MQ (minimum) with 500V DC megger (DC type)

Operating Temperature

—10 to +60C (avoid freezing)

Operating Humidity

35 to 85% RH (avoid condensation)

Storage Temperature

-20to +70C

Vibration Resistance

Damage limits: 10 to 55Hz, amplitude 1.5mm p-p, 2 hours in each of 3 axes

Shock Resistance

Damage limits: 500m/s? (approximately 50G), 3 shocks in each of 3 axes

Extraneous Light Immu-
nity

Sunlight: 10,000 lux at receiver, Incandescent light: 3,000 lux at receiver —
dened as incident or unwanted light received by a sensor , unrelated to the presence
or absence of the intended object

Material

Housing: PBT, Lens: acrylic resin; Cover: polycarbonate

Degree of Protection

1P66 — IEC Pub 529, sensors rated 1P66 are dust-tight, water-resistant, and perform
best when not subjected to heavy particle or water blasts (JIS C 0920 watertight)

Applicable Cable
(not included)

Cable: @ 0.31" to 0.39" (8 to 10mm), Core: #18 to #24 AWG (0.25 to 0.75mm?);

Extension: 328' (100m) maximum using #22 AWG (0.3mm?) cabtyre cable or better (not
included — must be purchased separately)

Weight

Through-beam: 75g (projector), 100g (universal voltage receiver), 90g (DC receiver)
Reected light: 100g (universal voltage), 90g (DC)

Dimensions (HXWxD)

2.66" x 1.02" x 3.62" (67.5 x 26 x 92mm)
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Sensors

Part Numbers: Universal Voltage Types

TineDely Sening Range o Volzg

ISF: Heavy Duty Photoelectric Sensors

ISF-T10MU 10m Opaque Objects
ISF-T10MTU Yes Through-Beam 16mm Minimum
ISF-T10M30M No 30m 30mm Minimum
ISF-ROSMU No ) 0 Obiect
Retro-Reected Light 5m paque Ubjects
ISF-R05MTU Yes g 60mm Minimum
ISF-PO3MU No ; Opaque or
Polarized Retro- " h .
ISE-PO3MTU Yes Reected Light 3am lgl(l)lrror-Ll_kg Objects
mm Minimum
ISF-D500U No Diffuse-Reected Light 0.5m Opagque or
ISF-D500TU Yes with Sensitivity Adjustment : Transparent Objects

Multivoltage
Range

24 t0 240V AC
and

12 to 240V DC
Compatible

Part Numbers: DC Types

Part Number Time Delay | Detects by Sensing Range Power Voltage

ISF-T1I0MW

" Opaque Objects
ISE-TIOMWT Yes Through-Beam —9-3/4" (10m) $0.63" (L6mm) Minimum
ISF-ROSMW No 0 Obiect:
Retro-Reected Light 16' - 4-7/8" (5m pagque LJects
ISFROSMWT | Yes g Gm) | @236 (60mm) Minimum | 10 t0 30 DC
with 10% ripple
ISF-PO3MW No ; . Opaque or :
ngét'é%duR?tro 9'-10-1/8" (3m) Mirror-Like Objects (maximum)
ISF-PO3MWT Yes g @ 2.36" (60mm) Minimum
ISF-D500W No Diffuse-Reected Light 19.69" (0.5m) Opaque or
ISF-D500WT Yes with Sensitivity Adjustment ' : Transparent Objects
1. All sensors come with mounting brackets. Retro-reected light sensor s (with or without polarization) come with a rectangular
reective bac kplate. Diffuse-reected light sensor s and sensors with time delay include a screwdriver for the adjustment dial.

Universal voltage: One NO contact, electromechanical relay, 250V AC/1A, 30V DC/2A (resistive load)

Output DC: NPN/PNP transistor open collector, 100mA (maximum) with short circuit protection
Maximum residual voltage: 1.0V (NPN), 2.4V (PNP)

Light Source D e oot I AeaLED

Indicator On: Turns on when output is on (red LED)

Response Universal voltage: 20ms (maximum); DC: 3ms (maximum)

Hysteresis Universal voltage and DC diffuse-reected sensors: 15% at 19.69" (0.5m)

Power Consumption

Universal voltage: 3VA (maximum); Through-beam: 3VA each for the projector and the receiver
DC: 30 mA (maximum); Through-beam: 15 mA (projector), 20 mA (receiver)

Time Delay

0.1t0 5.0 seconds (adjustable)
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Time Delay Modes

Selectable: One-shot, on-delay, or off-delay, using DIP switches

Temperature Error

+10% (maximum) over —10 to +60C (reference temperature: +20C)

Repeat Error

+1.0% (maximum) for repeat inputs at intervals of 10 seconds or more

TREICHL-ATM Electronic

2. Delay time is decreased by 5% when another object is detected during timedown.
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Sensors

ISF: Heavy Duty Photoelectric Sensors

Operation Principle

Through-beam sensors_transmit an infrared LED from the projector to the
receiver. Since the receiver detects a well-dened beam (or the lack of it), this
tyEJe of sensor is ideal for precise leading-edge detection. The transistor or
relay output turns on:

= In the presence of an object — dark on
= In the absence of an object — light on

Diffuse-reected light sensors feature a built-in projector and receiver . The sensor
receives scattered light reected from an object, making it possible to detect
transparent_objects. Since a separate receiver or reective backplate is not
required, wiring is reduced and installation is simplied. The transistor or relay
output turns on:

« In the presence of an object - light on
= In the absence of an object — dark on

ISF: Retro-Reect ed Light Sensors

The ISF series offers a choice of through-beam, diffuse-reected, and retro-
reected ||%h_t sensors, with or without polarization. Reected light sensors
feature a built-in projector and receiver. Since a separate receiver Is not required,
wiring is reduced and installation is simplied.

Retro-reected light sensors continually collect light from a reective back-
plate. Similar to through-beam sensor detection, an object is detected when
collected light is interrupted. The sensor receives a direct reection of
focused light from the reective backplate, making it ideal for conveyor appli-
cations. The receiver ignores unwanted diffuse-reected light. An infrared
LED is used for the light source.

1. The retro-reected light sensor is not r ecommended for sensing mir-
ror-like surfaces. See polarized retro-reected light sensor s, below.

Polarized retro-reected light sensors continually collect light from a
reective backplate. The reective backplate changes the angle of sensor
light waves by 90. The polarizing Iter accepts only rotated I|%ht, providing
precise differentiation between retro-reected light collected by the receiver
and undesirable mirror-like reections or unwanted light shining directly from
nearby sources. A red LED is used for the light source.

Operation

Below are considerations specic to ISF photoelectric sensors.

Time-Delay

Selector | Operation
(with time-delay)

Light On/Dark On
(no time-delay)

DIP Switches ™
(with time-delay)

Sensitivity
Adjustment
fdiﬁuse—reflected
ight sensors only)

i

Output
Power v ® ® Terminal #3
Terminal #1 Output
” ® ® Terminal #4
Power
Terminal #2 L— PF 1/2 Gland

for 0.31" to 0.39"
(8 to 10mm)
Cable Connection

o~

2. Only sensors with time delay have time-delay selector and
DIP switches (see below for setting DIP switches).

DIP Switches

Light On Sensors Dark On Sensors

TLEFERRSY  onestor [ JEMITIOR
B D]
TR onoery  FloFlalSaly
O} O}
TWEEIEOY  oroeey  [HMEMIELEN
O} O}
B EI I e Nomal ][
O} |

3. All sensors include selectable light on or dark on output
(detects presence or absence of object).

TREICHL-ATM Electronic
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The output is off for 200ms (universal voltage type) or 150ms (DC type) upon
power up. This delay is normal; it prevents a transient state.

Timing Diagrams

Light On Sensors

Yes
Light [ [ No
Detected
|<—>"_TaST 0
n
One-Shot | Off
T T ] on
On-Delay 1 1 off
—| |—TpsT
T T
= || T—t=— on
Off-Delay | | | | [ | off
On
Normal 1 1 Off

Dark On Sensors

Yes
Light 777771 M 0 No
Detected
On
One-Shot [ Off
T | je—faT
T T
- |eTesT | on
On-Delay Off
TeST
N o N S
Off-Delay | | | | Off
On
Normal [] [ | | [ [ off

w 4. Sensors without time-delay operate in the normal mode.
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Sensors

Installation

ISF: Heavy Duty Photoelectric Sensors

Below are considerations specic to ISF photoelectric sensors.

Schematics

Universal Voltage

Universal

Voltage
Circuit
Main
Circuit
|| See | | J)_
Note

Power
Supply

24V to 240V AC
50/60Hz

12V to 240V DC
(any polarity)

Relay Contact
Output
(one NO contact)

DC

Main
Circuit
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Sensors

Sensing Characteristics

ISF: Heavy Duty Photoelectric Sensors

Alignment: Through-Beam
Y

(ISF-T10M..)

Without slit

11.81"
(300mm) T~

7.87"
(200mm) T

3.94"
(100mm) T

~ = With slit on-projector

With-slits on both sides

O -4
-3.94"
(-100mm)

—7.87"
(=200mm) T~

-11.81"
(-300mm)

T T
16'-4-7/8" 32'-9-3/4"
(5m) (10m)

Sensing Range: Diffuse-Reflected Light

0.79" Y Object:
0mm) T White Matte
7.87"x7.87"
T B (200 x 200mm)
039" | YN
(10mm) .
o+ !
—0.39" S
(=10mm) - o
—2%.79"
(—20mm) | : | | X
9.84" 19.69" 29.53" 39.34"
(250mm)  (500mm)  (750mm) (1m)

Alignment: Retro-Reflected Light

Y

2.36"
(60mm)

1.57" /—\_
(40mm) =l
0.79"

(20mm) T

o__

-0.79"
(=20mm) T~

_1.57” \/ = I
(-40mm) T~ —

-2.36"
(-60mm) T~

]
T
6'-6-3/4"  13'-1-1/2"
(2m) (4m)

Alignment: Polarized Retro-Reflected

\%
3.15" L om o aa N
(80mm) T —

1.57" L

@omm) |/

9'-10-1/8"
(m) (3m)

16'-4-7/8"
(5m)

TREICHL-ATM Electronic

1
49'-2-1/2"
(15m)

1
19' - 8-1/4"
(6m)

N

Projector

X
v
o @
Receiver

X
~Sa

>

tr
Projector |I

Receiver
S X ~a
-~
Y
4
Projector <
& Receiver \(BT
Object
V\ X \
y<
v
Projector
& Receiver Reflector
X
>G\ _—
Projector
& Receiver
Reflector
P X
>
Projector @
& Receiver Reflector
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Sensing Angle: Through-Beam

a
15 +
0 With slit on projector
10+ With slits on both sides
5 4N\

Without slit

X

T T 1
32'-9-3/4" 49' - 2-1/2"
m) (15m)

16'-4-7/8"
(5m) (10
Object Size: Diffuse-Reflected Light

X

59.06"
1.5m) T

39.37"
amT

19.69" |
(0:5m)

AxB

T T T T 1
0.78in2 3.1in2 7.75in2 31in2 77.5in2
(5cm?)  (20cm?) (50cm?) (200cm?) (500cm?)

Sensing Angle: Retro-Reflected Light

Angle
40 +
30 ——/\
20 + — B
10 -
0+ =
-10 +
-20 + S B
-30 ,,\_/,'
—40 +
——
6'-6-3/4" 13'-1-1/2" 19' - 8-1/4"
(2m) (4m) (6m)

Sensing Angle: Polarized Retro-Reflected

Angle
40 T ———0
30 + -~
20 4+ ==
10 +
S D
0 __/—- e e a
_10 4
20 + B
-30 T~ " -
_40 4+
: | : | | %
3'-3-3/8 9'-10-1/8" 16'-4-7/8"
(1m) 3m) (5m)
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Sensors

ISF: Heavy Duty Photoelectric Sensors

Excess Gain

Excess
Gain

10 1+
9 -
8 +

T Retro-Reflected

6 Light Sensors
5 \ Through-Beam

Sensors ISF-T10M...

4 4
34

2 A
Switching
Level

} } } i } ! } ! | |
26' - 3" 52' _5.7/8" Distance
13— 11720 @M 39 _a.7/16" 16M 65 _ 7.3/g"
(4m) (12m) (20m)

1.In all cases, excess gain is measured at the second stage
w amplier output.

Excess
Gain
10 +
9 -
8 <
7 -
6 -
54
4
3

2 4
Switching
Level

[Diffuse-Reflected Light Sensors]

Polarized Retro-
Reflected Light Sensors

Distance
6' - 6-3/4" (2m) 13" - 1-1/2" (4m)
[15.75" (40cm)] [31.50" (80cm)]

39.37" (1m) 9’ -10-1/8"(3m) 16’ - 4-7/8" (5m)
[7.87" (20cm)] [23.62" (60cm)] [39.37" (100cm)]

||| 2. ltems in brackets pertain to diffuse-reected lightssesn

Dimensions

2.95" (75mm) 0.67"
0.10" (2.5mm) 2.17" (55mm) —» (17mm)
0.30" (7.5mm) 1.87" (47.5mm) —»
0.59" (15mm) [=—
106" @—GD—— —
7
2.09" @rmm an \ \ amn 1.08"
(53mm) \ (27.5mm)
1.02" [ GQ\
(26mm) \
v~

\_ 0.24" x 0.83" long
(6 x 21mm), One Mounting Slot

Operation&
LED

Polarized Through-Beam @0.24" x 0.67" Iong»
Retro-Reflected < 0.02'9%.5mm) (6 x 17mm), Two Mounting Slots
0.02" (0.5mm)
Note: Does not protrude
on the diffuse-reflected
and retro-reflected.
1.48"
0.14" (3.5mm)—; f=— (37.5mm)
2.30" (58.51 0.69"
¢ mm} (17.5mm)
167" (2N = ) 1.38"

Tr (35mm
) (] ?enterline forThrouth— eam

Projector and Receive

(42.5mm)

+
. ¥
L e %
" 2.17" (55mm) —» f
1.38"  (67.5mm) " r<—2-56" (65mm) ———» 0.57"
(35mm) 0.39" 0.22" (14.5mm)
0.08" (10mm) (5.5mm)

(2mm) @ 0.20" (M5), nuts on sensor side, two mounting screws

TREICHL-ATM Electronic
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Slit for Through-Beam
(option) Part Number IAC-S1

Square Reflective Backplate
(replacement) Part Number IAC-R5

@ 0.12" wide x 2.83" e = | 8}%[5;)
0.39" long (3 mm x 10mm) (72mm) 1
2.36" _py
T (60mm)
102" ‘ » 01
(26mm) P

@0.177"
@ 4.5mm)
wo Places

0.
(16.5mm)

Reflector Bracket
(option) Part Number IAC-L2

1.18"
2.91" i
— (Famm) (30mm) |
o
rre | s
2.36" 1.46" | (1l3mm

(60mm) (37mm) +
3
1165 °

(42mm) L

[ 2.76"
2017 _/ (70mm)
(4.4mm) Two Places 20.13"
o Shots 4-(;2)8%%'—)» (3.4mm) Four Places
x 0.75" on K 1107
(6mm x 19mm% 8 E} (28mm)
1.65" - 0.59"
@2mm) |l @smm
0.31"
(8mm)

D 41189 Monchengladbach

Tel. 02166 958545 Fax 02166 958547

eMail: atm@treichl.de

internet: www.lichtschranke.de



